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1—%lE; 2—FTBE-EHFARE. BARSHGHEDE; 3 —6 —EARKMALL 4. 3 —8 KRREHD 2,

1 —ETBKEADSE; 5 —kREESE; 6 —hSGE. SERARNEXRADEMRERRE: 7—HWmL4B8
s 8 —HURAIR:; 9—HIE~Ms 10—MERESE; 11-HE
Fig. 1. Dviagrammatic geologicz]l mup of the Bieluwutu coppeir—sulfur pslymetallic depo:it,
Immer Mongoliz.

1 —Quaternary; 2 —Lower Permian limestone, carboraccous slate and gravel-bearing sandstones 3 —

6 —Upper Carbonifcrous Amushan Fonmation: 3 —Tuffaceous fine-grained sandstone; 4 —Ore-bea-

ring tuffacevus finc-grained sandstones; 5 —Pyroclastic tock; 6 —Tourmalinite, siliceous nodule-

bearing tuffaceous finc-grained sandstone and hydrothermal sadimentary rock; 7—Copper—sulfur poly-

metallic orebody; 8 —Geological boundary; 9 —Attitude of stiata; 10—Angular unconformity; 11—

Fault.

BRBER TR A MK ERREA R, RS2 AALA S ERENREATRES ORKR
M EB. FEDBRRRAW S AR S, R R NE SR S KA B k.

TN TR

A L AR S & R X BT PP, B AL AL, W 25.7km
HebUAbe-#o- R SR K. S8, Bk, ArFEEep-#r | A mE. |2 &
TS HEAHTAEE, AEMRTHRZ2EER. UBR, {FHREEEMTER Y
A, JEEE0.05—15.74m, KE100—315m, EEAERE KT SMBELIRER AN E
#H LN, PEFREBABERAS -, BVBHERRE,

RIBE A SN A EAtE, EEFARTE. OMKR LRSS -5y -%%
B A, WA AKEBET RO RSN R RS K RA a A= @R, &35
R KR - -0 - NS Y A, A LRSS, Sk F -5,
HEAT- RSV VAT A, AP AT ESMERLAELR S SEKIRM ¥ S ibe
it EHE, BWRPERBERE. A, APEHRBBINE, A& & (kD) 10—0.5%,
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PR, TRy HOT RS S RO AR ORERE GRE-FRG-A
EURBIRA-BR AT EE) = A PR BB AR 5 B A K- B R R - R D,
R R 2 B S I A S T RS 1
7K 1764 ZKizes ¢ ZK1763 RAKEARHMREGWIE; ORKATERE
vy SR R R Y K,
Cae A2 EERAERRBLREAK, BE
A3k 2em, POAMREAYR . &R . K
R MERR. MR GRS AR Stk
BECR. BHEARER. ZREM. B&K
BRRRhEY. SR WEES KT .
) R MWD, KOHET . NED.
Csavs. Gao? REEES. BR. KRB . HA. BH%M
Mg, WG HERRD. &RAG. A
Cae™™ e . kAHRA. SEREA. BRA. FHR
- Conr . BRE. BA. BREMBES,
s |t
=3I B s ounis t s

35 A Fig . 2. Diagrammatic geological section
along No. 17 exploratory line of the

Ca.l-'ﬁ

Cy03

0 25 50m \ Bieluwutu ore deposit.
n— AN Symbnls for 1—3 the same as for Fig. 15 4
—Copper-sulfur polymetallic orebodys
5 —Drill hole.
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1. SHRESESEMPHE. RIT KRR ENHERA = OEF#H.
ik -TRAE AR EREERS A, FHES—20m, FIEM K 700m, K k. THHE
B R AR 5 R Mk s B R R i LA AR A K AR ER AR
v OEFEABE—EEEEAANRERE KBRS, XAR KA BLER
0.5 % 2(m)—2 x 5(m), MAAAWBERLEN, HEREREKRTE0.3%0.6(cm), ORIAHE
ot A AT R B E R LR AR, WA RA AR E RS KA
HBE. BRERRNEZ: e LA R ARG R SA S T, AR B SRR HREL BoR
TEMERR B —3ik,

AR E SRR R NE AR, HB-BRE, BERALR SREEY
. REASE. BAL (1—3mm) MEHS, XU, 2RAHPR/ETL HEL. BE
Rir (RE&E TEMBSA G0—50%ER) MAX (40—60%) RIFRER. ARE
FRT AR, REHKY R FOAR (60—85%) , SRART. HikA. KA.
B, RRRREYE. B, REASZAFERATHGRR, ARLIATRFE
BAER, BTRREEEY. BSASELABERIBRIA, No—&K, Ne—# B,
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TAble 1.Anzlyses of lourmaline and tourmalinite from the Biejuwutu deposits (in

percentage)
» MO8 A By Y BEAH
" = -
B 8801{‘1) B 8720 B 8724 B 87241 B 87201® B 8801(D B 8724®
SiO; 38.00 36.24 35.70 35.48 43.51 74.25 77445
TiO, 0.80 0.51 1.64 0.57 0.86 0.34 0436
Al20;: 24.43 31.47 30.43 28.04 21.40 12.85 11,28
TPReO 11,17 6.69 8.47 9.72 13.53 3.04 2.89
MnO 0.06 0.11 0.03 0.00 0.01 0.01 0.02
MgO 9.25 7.77 7.10 7.67 6.75 3.72 3.12
CaQ 1.28 0.38 0.54 1.50 1.64 0.40 0.41
Naz;O 1.75 2.92 2.83 2,37 1.47 0.68 0.71
K:0 0.53 0.00 0.03 0.00 0.27 0.06 0.05
B203 9.63 - e —_ 8.66 1.70 1.50
F 0.05 -_ —_— — 0.03 —_— _—
Cl 0,014 e e —— 0.01 _— _—
H,O 2.50 —_— — -_— 1.89 1.35 2.40
g2 OB 99.46 86.09 86,77 85.35 100.03 98,40 100,19

@ ALESFER, BPEBRERETURFEE RAAAFRADFTER, OTEBER ¥R K
BRI EX B

manxn
Al TRSE - FesoAlse Fe BBNH
fgERsh

3

(Ve Ca .
TTEd

B 3 HenByEBSARyEBR GEL P. Plimer, 19868 2%)

A—RBERS. SRETHEEY B—EBERBEMERS C—EBRENENES D-ES TR K & E—
VETRFE. TUBERGH- SRS 1 —B8801; 2—B8720; 3—B8724; 4 —B87241; 5 —B87T201; 6 —i#l K
RELBUABRE-2ABRSIRE BT RAESHEE
Fig. 3. Tiiangular diagram showing composition of tourmaline fiom the Bicluwutu ore deposit.
A—Li-deficient granite, pegmatite and aplite; B—Al-rich metaarenite and mudstone; C—Mecta-
mudstone, and mecta-arenitey D-Ca-rich mcta-mudstone; E-Ca-deficient meta-mudstone meta-arcnite and
quartz-tourmalinite; 1 —B8801; 2—B8720; 3 —B8724; 4 —B87241y 5 —B872013 6 —Area for tourmaline

fiom Golden Dyke Dome exhalative-sedimentary lead-zinc deposit, North Australia.
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WA= MG RFDLTEEE T R, RREM40.4—0.8mm, FIPAlik3mm, HIAEBE
HHRR OB EE K, BHEMHE, BRAEKEAKKE0.6cm, o, BIARTE
RMUBALLHBRET, RMTERAGERI—EMPRERIER AX—RE EBER
&), MEwATESHENRS AN A SRR G0 REREN.

2. WEAEHIRMLERTE. 2B AAE2atFoNERALE 1. £25LERsE
EZwSAafBEmEEEAl, DSk, B, % BRnARE, SHREENGTEZXLAE
BeR LR KNI BIG RS AE KUY, A—ARNEMBRITERE.

BEARTHILERRTEREOWER R1) RY: JELEARSEBERI XHER
AEPHBRSAHAELRA-BRKATWERERFIPHEERSA. BXAH TFe0/
(TFeO+MgO) =0.46—0.66 CEXEA0.55) ,» WEKFHER 2Rk AP B KA BAELE
(0.86—0.91) 2, fEAI-FesoAlso-MgsoAlsof1Fe-Mg-Ca =My (A3) , BEAHRL
RAeWMELE-BRAUBMSKRERSAZBSARIX, RBTHRSANEREXUEDEE
FUI AR

BRAMETESHE £ B /8. Sr142—143ppm, Ni 15—45ppm, Co 40—55ppm,
Cu 10—328ppm, Mo 6—19ppm, Zn 25—420ppm, ,ﬂiFFCu; In& BB B k. BE
BHF/CILIEA3.0—3.5, BTt FEE Nk L RESREEL DY R R ARKILE,
 BORTRSAAERT RN E R,

9. FPRHBERIL R

1. BERMLBHEAE: B XEE 281y i R R RS RNE 2 . Xk
Yo SEZ L EEBR/DRYAEE, RARRERL2T S5 HHRART KIS BEEYT %KX
surkil B R-DIRE B, WS &R RAXL, BT EMERREFEH—Bd. 3t
KB, REWKEY . RWETRMGHY = HIEARME, BRSO SEHFLWREML, XA
S LR LRI BAREEBNE K. MILZT, KB Ho S HEELEREX, HFA

% 2 FBSEYTEXATLHESSER (%)
Table 2Z,Sulfur isotopic composition (3*‘S %,) of various sulfide minerals from the

Bieluwutu ore deposit

) ® % W BEHRE @ ¥ 5 % &
o aggic]

M & H RS2 | S B | FH (el & B | SEs Bk W H | ¥y
MpkEHRl 4 |+0.2—+2.7 |+1.53] 8 [+0.56—+1.0 |+0.9 | 2 [+0.5—+1.4[+0.95] 1 +0.7 +0,7
B ® 3 [+3.5—+5.4 [+4.2 3 |+0.13—+0.4[{+0.3] 1 +1.0 +1.0 | 2 |+0.4—+0.6[+0.5
= 3 |+5.8—+8.6 |+7.5| 3 |+2.0—+2.5[+2.2| 2 |+1.0—+1.5(+1.3( 1 +0.5 +0.5
ey K [10[|+0.2—+8.6 [+4.4| 9 (+0,13—+2.5/+1.13] 5§ [+0.,56—+1,5/+1.08 4 [+0.4— +0.7|+0.56
* = W@ 28 [-0.4—+15,07|+3.13) 9 [-0.3—+2.3 [+0.64] 4 |-0.5—0 —0.25 11 |-1,1—+0.1[-0.47
=K F® 68 |+0.2—+5.8 |+4.08 4 [+2.6—+4.1 [+3.36] 15 [+2.8—+4.6|+3.43] 7 |+2.4— +4.5(+3.65

@ EEKHF, 1985, FHiHE, FOE AURNEERHPESHENERETRBARRFILERR, B2
AREMNE &R R
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R HIEEH R, AT FERRAKSERRT ALET GICREEDy AR TR TR AR
oy HED S HERNA +1.53%. +4.2%F+7.5%, BT R DB &S
A%t B SRR R o B R, T HOWT R AR K LR R SR R T, SR T
ikt SAHERIUEE, WAMNE SERARS SR ROMEZRIET LB T

_—

2, BRMLRREE. EHEINELEHAR S & BRI KN 4 3% 5% 0 2 45850 i
FEL B HAEEST THE, B R o R B B po B s AE I A MR X A LU TR 3 - B
Fs I, SRE BB ST OB S AHA, HEKEEERSFEMLRLERAME
B, BlE/N, HEASRETFSKUITREERI RMRL, BRNBERE . AR
REH S, FANNRERASTBR BN ERE L EE 5279—481Ma, FRB87554

% 3 FBEETHFEBECRAR. ERXERDRRGSEE
Table 3. Lead isctopic compositicn and model age of the Bieluwuiu ore deposit as

well as characteristic velues of the provenance

= r :oﬁpb onPb DOL‘Pb zsLTh 'rh ﬁi ﬁbé
B 5= R v " wpp fipp brrer e R " (Ma)
B 8756 YR, &M T 18,421 15.833 38.730 4.17 4.0 8.92 430.8
B8756 | RWLYLVE| By 18.2889 | 15.6576 | 38.406 1.06 3.9 9.59 321.10
B 8755 wikw 18.246 15.598 38.478 4,11 3.94 9.48 279.
B8758 | Mk Hk FEE 18,086 15.598 38.242 4,09 3.93 9.52 407.5
B 87103 P BT 17.961 15.526 38.012 4.04 5.88 9.37 399
B 87104 B =1 BT 18.004 15.623 38.173 4.12 3.95 9.56 481.6

R SRR KA IE A% Doc (197 DS HATEL by Fp M BT -2 Be L BRI BT 1A fr X 2 U

AP B S B R DT R A Ah, HABERERERTE TR B AR ER
BRAERR—B. mkEs, ZETRPHBFEERAARLEMXKUNEILTEESHAKRLZ
A B

AT H—FBEY R PSR REMEX ROLEGE, R T Lon R s e H,
Th/UF*¥Th/?*U, WFE 3w, HE BEFTREEXH,2=9.37—9.92, G- EHHEH
i S AR YA, HE 4 TR, BRB7s6R:R A0SR E & BHEL SKE
LR ML A, HARR B R A S T IS S iRl & 5 & A SR
Wbk 2iEl, HESMEAERRARFRERMRERLAERK, ERgERY: § Kb
REFSSBERAYOBRANESE, B, PREBRMEFREN »**Th/?**U f1 Th/UEE
IG5 B 4. 04—4.17 CGEEJE1.09) #13.88—4.0 CEIGIE3.93) , [E A Kb THYELL
FRIAFE

3.8, SMMAMNERFE. NE4TEH, NEeSETERARMRA & me*OERit
F+6.94—+14.45%, FHEN+10.85%, HpPRMEHRT AHARSOEERILE
SREHEEBHERE 6.4—7.5%) —3, MAKRRK. AR ERT aFES T A K0

O [KiT#, 1981, MEBEETERTHE, FI12R
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B o4 Bl B & R FILE T PL/ P Po-00Pb/?Pb (Z ) Fi***Pb/***Po~"""Pb/*Pb (45 B Eitr B

1 —B8756KE B ATy 2 —BeTSeRESLth Bk 3 —BRUSSRERh %Ay 4 —Bs7s8i SR 5 —B8T103
R 6 —B87104th i R I — BB E: T—XKENUES: I-FEREYE: V- % & N8 Vv—

HIA SIS SK—FMM BB LI D—SFRENRALHR
Figs 4. Ph/2Pb versus Pn/X4Pb (left) and 2°*Pb/**Pb versus 26phL/204Ph  (right) diagram
of various sulfide minerals from the Bieluwutu deposit.

1 —Galena {rom Sample No.B87565 2 —DPyritc from Sample No.B8756; 3 —Pyrite from Sample No.

B8755; 4—Galena from Sample No.B8758; 5 —Pyrite from Sample No.B87103; 6 —Pyrite from Sam-

ple No.B87104; I —Lead of Craton crusts I —Lead in oceanic volcanic rockss I—Lead in pelagic se-

diments; IV—Lead in mature island arc; V—Lead in primitive izland arc; SK—Two-stage lead curves

D—Doe’s single-stage lead curve,

YA A RBEERS, SRR REHRIEAGEA. RIEAELRCOEMIIiKERENE
B—iBE, FMAARK-ADBEHERITEN SRR RN A "Ouofd, HABLEE A
—1.99—+4.68%, FHEN+1.63%, FBMLTERKASOHEBHLIER (+5.5—+10%0).
BHES NI oDE R —54——98%, FHE—T73%, W TAEK koD E & L EE
(—50—85%) o EBRHiEEN. FEHNELRAFE, 25RIEBMHHIIER—FILUERAKA
EHBBAALSBERSEABIRA RN, AREELIFTHRARSEEEMLIEAN On0
MeDEZ LMW, BEHETSER.

B IR R0°C=—4.5——6.5%, FEHE N —5.5%; 0'°0=+11.75—+14.6%, P
¥IE +13.18%, 55 BA L EHHRETG *Ono=+4.314—+4.755%,, F¥IE +4.53%;
Horp o 3CIE RIR R 2o VCIA B L TER (0'°C=~ 5 ——8%) I AMY, Hs'  OEM *On,o
B BE TR S (+6.0—+8.5%) RAIUHEARNKE. FRAVE. RECHARBFLER
B, SkiESdnEHEE, mREERAKLE,

4. RRARRE S MBS, e LB RN RRE S S A MERIERE MG ERKE
M ERUTEE RS, STESENR, 25 LEWHERRESREMBERAT2HE, UHE
A oy Hi AT IS . R A T L, AR A BRI, PHABR BT
B, LEBmakat, KhazSh, BEMGRAKERFTHFELRE B 5 L #UH
%, BERRMmERENRE, FEEREE, ARA. SRAME%RE LY IAZTRA .
JiRA. BZBMAEGRR, SYEXEEARRESES A S MKk, Mg A $Sio,
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F 4 FIRSETETHE. SOF B REL
Table 4 Oxygen, hydrogen and carbon isotopic composition ¢f some minerals

from thes Bieluwutu deposit

B e BT REBE | 350ps ) | 20m0m® | 30m,00) | 39
B 87180 BRTARGTRE 232 +14.60 +4.755 . ~6.5
B 87160 BN T IRE B 236 +11.75 +4.314 ' - 4.5
B 87150 FHRFBEDLEE 235 +7.84 -1.99

B 87190 R ARAE 260 +6.94 -1.73

B 87201 AGRRT AhEx 275 +13.58 +4.18 -54

B 87191 BRRPEhaE 317 +11.43 +4.68 -67

B 87203 THEESERLEE 205 +14.45 +2.99 -98

WAt hEBRR RS EBERIAFTTE OSFRA 1000Inayws-n,0=2.78 X 10°7°2- 3,39 (RJER
%,1969)F011000Inam%-1,0 = 3.05 X 10°T~2 - 2,09 (Matihews, 1979) M AR &

K,O, ALO;HIMgOsy B 2 —5 %, 1.5— 3 %. 0.6—1.0%F10.4—1.2%, 52 K,
TFeO, CaOfINa. 0% Hik 1 —3 %, 1.5—3.5%M1.5—3.5%, kB L A T £ & BD
ft, MY Ry TREWARY HHEHELS T RBERIER, P ERHALT K
Sk F A2 B AR A 0 B IE :

5 . B HRMERE W, RN ARMERESRYE, LA A PORERS AR,
BELEFENERTEAAMT ARMEEZ g ERMER. —8kPE, DISALZM
VA AA S ERREKLE SRS B LW, mE RSHRRRADE. hibE
B R AR TRES BRKBEREAT b, 8. GRRTVAKFRTL2RE. N HIKEKE
HBETHBTIRE S, Cu/(Cu+Pb+Zn) th{fsr 40,42, 0.92F10.16, [ HK B 5"
HhEUIBERBITEL T, BREN. P& Rs HRSRIT HIRFRE. ILER
BETNES RGeS W, Ry EBh LENEKEER B SRR ML ETEE
EZW,

G R ET E T LREB 6 R B AR THMEITENE, #4& Co/Nitk
A LTERE1.06—6.56, FEHEH4.35, S/Seh 4 x10°— 7 x 10, FHE5.4x10*, REH
HUPERARHE, EHCo/NifnS/SelbEBLERMMEE, SAUREEHZLEY DK
AR, WeoR T SR EE A K LA R 4 A

6. RVBAMYVARLETE (REE) HIRFRHME: AXEERWRIET KR BS
R E LS. PR TR A MEE K R AIR 5 LA R =R A R K B ok fh i R b7 TREE 4 #7,
SHERENES, AESTAR, RYAELELREE=214.82ppm, LREE/HREE=11.11,
8Eu=0.62, REEA{BENA—GHAF A B AR EHEE (B 52), HARRMES—
R AR R AL, RO T ERIE A B . IRIBUS BRI 41 s Sl b s WREE
& B M E A E, CIREE=286.59—133.62ppm, F{H104.84ppm; LREE/HREE
=7.23—9.67, FEH{E8.40 F1 6Eu=0.27—0.45, REE AR5 Eu HESHHBRH
T RBEER, HAFSHBRAFERBE /RS X —4 kLS sk B U0 S AR,
R THERBRFWOHELE, B LR%E, TRES, NEARZERILFNRERER
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R AShn i E, REESEESAMMMENS 572 E N R0 FRE R U T KUIBR
UG RPREERRIL 2L, WA XU R IUBRY {4 TIEIE,

ZHARPERBT ABEAOREES M4 R 2R, 7 K R4 bk 2 JREAT"
AWEREE=40.86ppm, LREE/HREE=2.55f 6Eu=10.57, REE A& A—Eu 5 i}
AR FERRE @D o EFEARIRMAFREAST AHIREE=13.03ppm,

x5 FIRSETARTEENYERLITRES R (ppm)

Table 5. REE contents of wall rocks and ores from the Bieluwutu deposit (in ppm)

o #S | perss | Bsrse | Bs7ss | B8735 | Bsr3g | Be7s | B8Tse | 7643 8323
La 46.95 | 28.71 | 20.30 | 17.12 | 23,73 4.33 3.54 | 20,27 | 18.29
Ce 92.03 | 54.69 39.38 | 35.46 | 46.87 | 12.12 4.90 | 40.71 | 36.15
pr 10.61 6.14 4.60 4.16 5.13 1.79 0.66 457 | 4.8
Nd 38.67 | 24.52 17.15 | 15.79 | 19.85 8.36 2.17 [ 19.55 | 19.21
Sm 7.52 4.85 3.51 3.22 4.15 2.34 0.60 4.05 | 3.49
Eu 1.30 0.38 0.44 0.32 0.61 0.42 0.08 1.26 | 0.95
Gd 6.19 4.25 2.76 2.88 4.38 2.55 0.37 3.91 | 3.47
Tb 0.85 0.63 0.42 0.45 0.64 0.47 0.05 0.61 | 0.65
Dy 4.42 3.74 2.33 2.81 3.64 3.06 0.27 3.65 | 4.0
Ho 0.94 0.86 0.49 0.64 0.89 0.71 0.06 0.83 | 0.81
Er 2.13 1.98 1.11 1.46 1.96 1.83 0.13 2.37 | 2.46
Tm 0.31 0.28 0.18 0.24 0.31 0.30 0.02 0.3¢ | 0.39
¥b 2.47 2.26 1.32 1.76 2.39 2.23 0.15 2.37 | 2.66
Lu 0.43 0.33 0.23 0.28 0.40 0.35 0.03 0.37 | 0.41

SREE 214.82 | 183.62 | 94.31 | 86.59 | 114.95 | 40.86 | 13.08 | 104.86 | 97.54
éﬁg 11.11 8.32 9.67 7.23 6.87 2.55 11.06 6.17 5.51
3Fu 0.62 0.27 0.45 0.34 0.47 0.57 0.05 1.0 0.85

kAR, FEBRPEEETRRAWRF RPBeT45s— Mg HEH: BSTUM—ERBA-PILA-HESF-AX
s BOTI3—ERKRAPEs BOIB—JBERERD S B73—F AIRMAKERRTLYY A B8736—g"
KRERBRREAT A B8TS6—ERRABERNETRICYT A 7643783233 B A MAFILAZENBE
ChkA-AE-HEE-BNA-FKA) i (51HO0. A, MIXH],1980) EBHIF IO K HEFERE, 1981,
EA RS EE (200 , $F182—195T)

LREE/HREE=11.06f16Eu=0.05, REEHFKHURAVEwSHRY B W 2R r S g4
k. SRRAKERRY AL, SRMEFRY GAFLREEMHREES BB A A ERE
Bef€, HPRUHREERLIEE R K. SRR ZRT AL, Tk 4 Ik & LR, %,
. #9 APLREEMHREE HAKK & I § # tREE=114.95ppm, LREE/HREE=
6.67f8Eu=0.47, REE4] LRI FIARITR S FE R AR & S B 240, BoR 44T
ZiERE LR
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ON THE VOLCANO-HYDROTHERMAL ORIGIN OF THE
BIELUWUTU COPPER-SULFUR POLYMETALLIC
DEPOSIT, INNER MONGOLIA
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(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing)

Sun Hao and Fan Jianting
(N0.103 Geological Party,Burcau of Geology and Mineral Resources of Inner MongoliaySunidyougi,

Inner Mongolia)

Abstract

Located on the southern flank of the Late Hercynian Wanduermiao anticli-
norium, the Beiluwutu ore deposit is one of the most important copper—sulfur
~lead-zinc-silver sulfide deposits in the mnorthern marginal polymetallogenic
belt of the North China platform. The ore deposit occurs mainly within
Upper Carboniferous volcano-sedimentary sequence of Amushan Group, in
which massive, disseminated, banded and stockwork pyrite, pyrrhotite and chal-
copyrite ores constitute an inseparable part of the strata. The upper Carboni-
ferous volcano-sedimentary rocks of Amushan Group in the ore  district can
be divided into five lithological associations: @ tuffaceous siltstone, siliceous
nodule-bearing siltstone and limestone lenticules; @ hydrothermal sediments
(chlorice-K—feldspar—quartz and chlorite-albite-quartz), bandcd tourmalinite and
laminated gossans; & stratifiied rhyodacite and tuffaceous siltstone; @ cop-
per—sulfur polymetallic orebody;and ®tuifaceous siltstone, greywacke and con-
glomeratic sandstone.

Both chemical and' electron microprobe analyses show that tourmaline
from the banded tourmalinite is dravite which shows no difference from
other tourmaline associated with submarine exhalative ores.

Lead isotopic composition of the ore deposit varies to a certain extent:
206ph/2M4Pb=17.961—18.421, **"Pb/?**Pb=15.526—15.833 and**®Pb/?**Pb=38.012
—38.730. Four of the calculated model ages are older than 360Ma, ranging
from 399 to 481Ma, whereas two are consistent with or close to ages of the
wall rocks (279—321 Ma), The 2*2Th/?®U, Th/U and # values of lead prove-
nance are 4.40—4.17, 3.88—4.0 and 9.37—9.92 respectively. It is considered
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that lead of the Bieluwutu deposit is derived from heterogeneous mixture of
the lower crust and the upper mantle.

64S values of various sulfides are relatively stable (4+0.2— +5.8%) .
8'%0 values of quartz are -+6.94— +14.5%, for massive sulfide ores and wall
rocks. #Du,o values of fluid inclusions in quartz are —54— —67%, for sulfide
ores and —98Y%, for wall rocks. In addition, §*C values of calcite range from
—4.5 to —6.5%,. The variation range of stable isotopic data together with
the behavior of minor elements in sulfide minerals implies that sulfur, oxy-
gen, hydrogen, carbon and minor metallic elements are largely derived from vol-
cano-hydrothermal eruption.

REE content is 40.86 ppm for disseminated copper ores underlying the
main orebody, 13.03 ppm for massive or banded sulfide ores from the main
orebody and 114.95 ppm for disseminated copper-lead-zinc ores from the
upper part of the deposit. Studies reveal that REE patterns are principally
controlled by REE composition of ore-forming fluids and physicochemics] con—
ditions for ore deposition.

Based on our data combined with geological setting of the ore deposit,
it is thought that the Bieluwutu ore deposit is a product oi Late Carbonife-
rous submarine volcano-sedimentation, belonging hence to volcanogenic massive

sulfide type formed in ancient epicontinental rift.
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