pooOR R

19914 MINERAL DEPOSITS =ik K3

RRE BEEEEY K
b R AE B LA {E

FARME sk ERA

I

kitd FTH

A

¢

(o [ B SR R B PR S R ST ) (A ZE T RHE =R AR

ARIBE. NEAREHAZTESEY, & THRERKLERE®REBELFEPTHERS B
FEBPE, PFRIESA T T &R XEE 5 ERPREBRR/IEREAGEMHEHEEE
ARER, 2R RS, FehEURR. ERNSHT AE R T400—220C, HhE2.5—
15wt% NaCl24 8, JiE /7160 x 10° - 600 x 10°Pa, Eetk. BREIE. M MAB-Ra ZIN M 5 it
W-mith, ARKEMHEE. BE. EHEPSERK, FiRbRmE—ERE—% -5 o
REEL—TRE, fo,BREEIE. f, M6, 2RV WAL LD —IEHFIE K HTHR
Bo AR RE RO CMSE, WX REPERERBLASKEKRYT B AT H5
B Ko

EEE BETER REwRE REER ARTAFTE

FERET KA RELENE RV AT S BN RZ — PRI T RN RE B G HiE
— 2 ey ch B, RO LT AR G R (M) FREEF.

—. XU

¥ X 2 AL % 7 (N50—65"E) b S iR, 75 E0 B v 8 0 e ok S HIL R AR K LS BRHEPR (B 1) 0 KR
FEL T BEEHNRA®A, EFXABRES (FEKHR . KBS (SE&RKE). BRK &=
AEPEE (MR b, KEE RERKE EXRBRETVY REWEE & . £ Z4i0E
IR ENE, FSW Bk ats. HETATRIMEEE Tl ok S IRAE T 25 3 S 1Y J2 1 ¥ 0 o Fu i
phTRER A (B 2), DEw LT kB {R A

PE A, R EE KIS, BERR-ERDBARRFERRBAR, EEE EEUMEE, iHEE
EHiG, HMERKX, WRAGTHRCHALN-BAZE?. SRIXABWHZERR-LEMDRAKGE
BEREHNEEESMAET RIS, KEERTENEPARKUNEARE, NIRRT R SWEEE, B
F RN Sk B RAKEE (R), FRTIA4RRNBPARRABMBERREA X & P Bl EED
SR TR T BRI S ENYE. HPIERRERES X K L R - E AR ER  H 8 (T0R R
160Ma, ¥Sr/%Sra) B {E 4y B 40.7065F10.7077 ChFipz R RRIAMLE £ W &), AXEREEREA

THERRKESE, BRATXLER,



Fiog F3l ME T O F RS R MR R R 205

' yA
~ 0 500m 'ﬂ 6

B 1 AEESNEY IR R
1— bR FgkilEs 2—4—T_BEHRRZM: 2—PRRE 3—KkBEH +—RBER
Ay —REREs e—FEXRERRES T—AXRKSE: s—ERNKEY: 9—UF
2 10—EH s N—WFE 12—F4hRES
Fig. 1. Sketch geological map of the Baiyinnuo lead—zinc deposit.

1—Upper Jurassic volcanic rocks; 2—4—Lower Permian Huanggangliang Formation: 2—Sandy
slate; 3—Marble; 4—Argillaceous slate; 5—Quartz porphyrys 6—Quartz syenite
porphyry;7—Quartz diorite; 8—Granodiorite porphyrys 9—Fault; 10—
Anticlinal axis; 11—Skarns 12—Orebody and its serial number.
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Fig. 2. Geological section along No. 79 explorator line of the
Baiyinmo lead—zinc deposit.
1—Argillacous slatey 2—Marbes 3—Sandy.slate; 4—Rhyolitic tufflava; 5—
Rhyolitic tuff breccias 6—Granodiorite porphyry; 7—Quartz porphy,
8—Skarn; 9—Hornfel ;3 10—Icad-zinc orrbody.
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Fig. 3. Plan showing skarn zonation in the open
pit of the No. 4—8 ore bdoy.
(D—Regolite and debris; @—Marble; @—Quarrz-
calcite-pyroxene netasomatite(high grade ore: Pb
+Zn>10%); @—Garnet pyroxene skarn(low
grade ore: Pb+Zn 2—5%)s ®—Pyroxen~ garnet
skarn; ®—Epidote pyroxene skarn; @D—
Plagioclase epidote skarng

®—Granodiorite porphyry.
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Table 1. Average composition of skarn (in percentage)

F % 1 2 ‘ 3 ' 4 ’ 5 ’ 6 ‘ 7
FEX () 1 ] 3 J 1 ) 2 } 1 ] 1 | 1
& |, | wewR | mwas | mEEw | swom | sakn | ERRk
& % U mmer | mver | swer | mREE | NEmE | @ #
810, 2,17 16.68 41.54 11.27 71.24 68.04 68.65
THO, 0.03 0,07 1.14 0.13 0.33 0.29 0.60
AbO; 1.62 1.79 12.71 3.71 9.86 15.88 14,31
Ie O 0.15 2.10 2.20 16.83 4.31 1.81 1.08
I'eO 0.08 15.75 3.33 0.40 0.48 1.39 1.24
MzO 1.01 3.41 3.50 2.59 0.31 1.20 1.18
MnO 0.01 3.55 1.59 1.21 0434 0.05 0.12
Ca0 53.40 20,81 31.21 30,72 9.06 3.25 4.84
K.0 0.14 0.19 0.021 0.09 0.066 1.65 4.47
Na O 0.14 0.36 0,047 0.06 0.017 6.05 2.89
1.0; 0.03 0.09 0.10 0.14 0.14
Co. 0.56 0.65 2.86 0.14 0.03
H.-O* 0.35 0.28 0.07 0.36 0.77
10" 0.30 0.20 0.07 0.27 0.19
¥ 0.02 0.43 0.07 0.021
Cl 0.01 0.060 0.016 0.002
S 1.26 0.057 0.025
Pb 1.47 0.31 0.03
Zn 1.06 0.02 1.45
Beg B 41.49
Bt l 100.29 99.83 99.30 100.20 l 98.31 J 99.75 l 100.51
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FUEVERWRETHELGEEERS. (REEA. SEEAMES % E A, H4 2 H: Dk
Bolis-sa.s JOrs-seese M AFREBREAE KSR, SREAMESHRER (FEAES % /) MBTE
ERfRE%EG, THELESES, BREk. ARANAB%EE. SEMaR - Famd EHE, 8
HRARGEBAQAEERE, HH5HAdre.: GrOpo-pes (Man + Ald) 1ueczrze FERATDEK P, B
AT RERABHHARAR CEFXAMME, BITHRTHR), FEEEE Golasyw), w Rih
BARLGERER (D) MRBERNE, FEEG (G &RK THERMA (Adr); &K E 4L 3, BOE5
BHRED (BoD M BEA (Jo) ik R BEWE S, FRAPEHREAHNESREE O #ME, AR
&, BAMARAN MO RE K= Py + 7ofy S R B El K %%, P LERER. 35 BEMkE
BEa—fpc i, R, SMnOREMSHEE TS Sm A RRG, MRS, 7 KHRAR
R ER “TOER” , JEN “SVRA” . EBWREH, “BVBEAL” 8 Jo— & k T13.4%
(BIMn0=3%), SHVEET MM A AT K, SRR amR—B KA T3.5% (BIMO—iE K T0.8%
ER), SHBORASE-R<50%,

ERBREHR T AR ESN LHEL, A—AMERuy EAEREEEL, A& &S m
By BB MOk 22 5y 3 BiRE EFIFeO, MnOfL 224135 Bi ks fuis b 2 2, W4 B Wb i
H, TESHEMOLELKAHRREIBHEER, X MHE, FEWREAREERIRLFEFS, 5 Burton
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MR &R &N (AB—RAR—RBRRER) . ZREW (BEBRAGH. RbEh. RELEHH R
Bk o iRs . B R EEABRRAMMKE SR, R RS, ERRBE. A sRRMEmk
Wit "X, S8 A. SV ARETAEERZ TI ARG 4—8. 1, 2. 3 5 % kP, £
Bk, S AEESETYGTE, SV ARSSraEEsA Ty kL, B zZo/Po EHEERAE
HERAS. WAV A, RN ERRT T AR SRS T AR T X i,

3. SRVMEAERETME

EELBEV WA NS FET . BERKRY . RET, TRERRY . B0, By, 3 AVRRN
BROBWAD. SR BE. WO, RS, AR, WM. SR T, Mg
WO, HREET . HARERBREY. BRer. SBer. RSy, SUTEHNNT. LR,

F T AR AR BB AL A K 2 o WERGTEY BT 857, TEEE. B
BEAV R, W EKP/S, Bi/ (Bi+Ag+SH) &S/ (Bi+ Ag+So) [HEM AR, TN
PUME HEAC A N D AR B EMBE R FEER, H Fe. Cofy B RCa/In HIRE A ¥, XBEREGH
By BRI R,

% 2 FBTFRST HIE

Table 2. Characteristics of galena and sphalerite

e | HR i 1t FEEAHES
RI(0.04—0.3mm), fEFERR, WEALE, RAEETFT=/A%E| Gor +Sphr +Cp
I | RAHE. ¥EBERAESHELFE. 2Ra7. PL/S 6.28,
. Bi/(Bi+Ag+5b) 0.862, Sh/(Bi+Ag+Sh) 0.022
H— YA (0.1—0.5mm), fhE—FEFER, L HEEELE, | Gon +Sphn +Cp
i I | B sl . AkERREARK. Pb/S 6.44, (Bi/Bi+Ag | Gox +Sphy
+8b) 0.278, Sb/(Bi+Ag+Sb) 0.230
v B8 2—6uun), HEH—EHR, SRV, ZARALE. | GonPy
m B HORER F SR 4k Pb/S 6.38, Bi/(Bi+Ag+Sb) 0.032, Sb/| ' Gng + ik
(Bi+Ag+Sb) 0.254
; B e, BRENT, NRHENE, BETALERS. Sph1 +Gn1xCp
7Zn/Fe 8.4, Fe 6.95%, Cu 6429ppm, Ga/In 0.457
I — i, BB, NENELE, EEAREHATILE. Spha+GnnCp
" Zn/Fe 12,21, Fe 5.020%, Cu 31ppm, Ga/In<{0.082 Sphyx +Goyx + Cp + Pyr + Ars
G WE—te, BM—R, WRNE—F, TEATLE. Sphp + G
m
Zn/Fe 16.1, Fe 3.49%, Cu 766ppm, Ga/In 0.044
v RE—&RGEA, EBEH—BY, ARHER, EEFTIHE. Sphy + Fiih
v
Zn/Fe 21.9, Fe 2.58%, Cu 460ppm, Ga/In 0.011

¥ FS: Gn—F8E, Sph—NET", Cp—HPFT, Py—HEka", Pyr—HREN, As—F

RIFEIFIB R TR, 7 REG ERAA Ly hml. RMASERNRBEEAR. 2 BT EH
NRBEE TR E A S - RA P HNED, B EEREARERBEE X, M TEM AZLE
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Table 3. Mineralizaticn slages and mireral sequence

3 & HET— [REE - | WE - | -
WE | B -y HHE

2 ] \§ 600-340 400-320 340-260 260-220 220-160
HEEE —
BEeEn S
WERR —
SRR —
RESEH ———
BRE-EEKA]  —
LR - 1+
B &5 —
% @ T
BHA +
AR —
H X A—— |— — T
AR
O
WRSY R R—
LKA
B WET —
- BRE T -
FHERITEE --
R X:)
R X -==
g RAH -
ERER —
R —
SEREEER 2% —

L BEs
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i Rah. EREWRTIERX K&A ZATRBET R E (£3):

(1) WRAWE HRRENSENERRTE, BB EEMRERARNED, 2 UBR—Fi
FHo M B R R - R E B R B S B - S A A R A A IR
BN, SEEnRTEREa, BAKBKREERG GREER) —HBHEA— SVA MIBUT %R R H
REBIEW-RES R, BER ESEE e SR, HEA MeO-FeO-MuO {b £ B M k3w XFh
BAFEEEAREXROTRREREMWE ., BN ELY, FHETSEEaaRENEACR
HEHT) WETHdl. XETRP SR RET M B

(2) AE-TRILWINE REHEHTERTER. By WEEF, 2R ERE:

a - INEY N B HRERMT B . NS R B IHEY 4K (HT Gnl +Sphl £Cp) {2 4R
Ro%k. WNT14, 3 FUEBT the HB5b, MACP+Pyefle, TERLTHETHRMILST .

by N -5 B - AT EN B . PARER A SphIl), FEv (G-I AT Kk, & i1#EMm
Foni+sphiz ko EELT 1. 2. 3. 4—85F .

CH BT -IRET EN B HUKRERTHTWES KT,

(3) Wifbdy-Biihpv B SYEm-fLids, BROEERVHE. Ay BEEEF BARAE. &
RiHaeil, BREL. MEATmEEESUREMEHREHEAZR, M NREyKEES, 5%
RERL FHILH.
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4. TELRBHST. BEENEHRERE

Pb, ZoR P KB EETWITE, Cu. Az, SHREHELETE. TIKTZn/Po#yh2.7 (&R B). M
FEEEESRIL, £B4 KK HFe(Cu)—>Zn(Sn)—Cu, Zn—>Zn(Pb)—Pb, Zn(Ag). M BRIEEHKT
WFhRE, oEBEVEPES, FLEEEEPAgH#ES . AELE—AFHd, RELER—3H
E, Po, Zn, AgI B HSBREE. M3 3 S5k, 302kMh 2 Sk, ToORMIBYRFI119814—~85
%, HE NIRRT EZ, RIEEEPo AR, Xan58/79%54L, F-Hhdro/znfdid, HE
b/ zofM3tEE, HmPERNEEZ S RNRREREr R, LRI R & B, R SRS, 2§
WHA KL, Po, zZo RBMNARHMIREFTH.

KB REHB, Po. Zn, AgHIEEAT. M7 1 BHEP, Veo-z(Po-Znfi R RE, TR
=0.82y Yza-ag=0.69, Ypy-ag=0.92, {HEENFTHEFPb, Zn, Ag RTHRM, Hi (B00B MR HE
), Veboza= —0.04, Vep-ag= —0.12, Yza-ag= —0.08, FiRPb, Zn, AgHyBiBMAXFBEATHENHES
PEEH, Mk LT RSPPb, Zn, AcH& AMEREEN; BREHMERE Ag, Pb. Zo AEEN, ZLERMNE
&, MBAsMEEEPHXARER.

FXBERARRGONTERY, AV PSR EHRTLER T /M. 77 K Ribmii—ss
Bk A AR, KBRS A S TANE £1000g/t, FiAg 59g/t. MEBMETHB U P (Agiisni
b ZE 5 455 4 87.63—90.94 %, TEINEER H 510.95—5.91%), FAET APLIR R H R BRFEHA,
148.64—50.94% GEAZFEHBERRERE @, HH0 FEAg 13-860g/t, FH233g/t (13480, HbF"
AR MIRB AR, HEPERBETRIEIN . &AM BT LMsIH B . 5
EPRT AR RLEY . EHRET . SRS, AR, SR BB, Hev. Rt
. BT, BB S, ENSEEsRATEEY P, Ao R TREY . K460 . ZBVRA
o, HE, SAKEMEET A, HAEERMITYRE TR P,

=. BFER

1. 2E. EA. &F

FATRERRT HET M BRI RGBT Y, maX. HRA. NE . Baa 8o GREkaik
HREBRERRIIRIAT B, UEKEQEA. AkEChaixmeca B #HE, M iX & BEESF
FIRSRIN T L E50m By kA A — R R R ALAE, HETENERME, o 3K BT hE-R10k
R E GRIEEDRE). 3E, BRED (B4). M TRIERE, SRMILEHEIIHTTHEEG
4), BJa, RI\ILL, EARAHLRESR.

WRET Ly B R R g (600—340°C), BIFE HH200 X 10°—700 X 10°Pa( 31480 X 10°Pa),
Hh, R RS (RABAMKEEL. SEER) H4600—480°C, hHE45—47.5wtXNaCl Liig, Bl
WFE (RERESEL) H460—340°C, FE15—42.5wtY% NaCIX &, A E-FEMLHI BiR E 400—-220°C,
b2, 5— 15wt NaCl24 &, [l F1E 7160 X 10°—600 X 10 Pa, AL M- T th oy BriE BE24220—160°C, LN
2.5—5wt¥ NaCl &, £ 4 150 x 10°—480 X 10°Pa, o HBERE MR, RO RE. EREDERY
BlL# .

EVEHEY ARHE Gna—ss., 3 SF AR RAFMRBLEE, XEHBLERNE—]
BEAE300—360°CEA, HEEK (5—10wt%NaCIZR), BFEHHA 40X 10°—300x 10°Pa, XEKHA
-t R, HRESHRIEERE, oBHEPs, ofymiERRA,

2. FE#IpH, fo,, fs.

HEET K P AR L R S . RE . RESRYWHBERRY SEER, RATER
7 ik FiCrerary 50, WHET ME-Re itk fo.. pH, Eh, FRE B M W K& B BRpH=5.1, fo,=
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Fig. 4. Histogram showing homogenization temperature and salinity of the fluid inclusions.

a-Homogenization temperature of fluid inclusions in quartz, calcite, sphalerite, pyroxens and garnct;

b-Homogenization temperature of fluid inclusions in sphalerite; c-Salinity.
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Table 4. Comparison of temperatures measured by different methods

% iz B C)
¥ B B ] - i ] L
B Bk 1B EBE E=AERiviE e R AL EE METTEE:
617
L= 600—480 417
4 (Gr-Mt)
+*
sy 384(Gr-Mt) 427, 512 403
= W 160—340 350
383(0z-Mp) (Sph-Gn) (Sph-Gn/Mn)
=} 306, 356 357, 349
400—320 318—229
o HET - N (Sph-Gn) ($ph-Gn/Cd)
*i O NET- 234, 255 203
# 340—260 250—190
it HEET-EE (Sph-Gn) (Sph-Go/Cd)
W
] 198, 215
260—220 230—122
NEEw - 580" (Sph-Gn)
235
Bt ¥r-widh 220—160
(Qz~-Cal)

& Gr—AHG, Mi—EEET, Qz—A/%E, Mp—REL, Cal—FiREG, Sph—NEH, Gn—HBE



212 v ;3 H#h J5iy 199148

10-%Pa; [E-FRILWH BpH=4.6—3.8, Eh= —0.4— - 0.6eV, fo,=10"*—10"%"Pa, Sk iy ekt i
(250°C, pH=5.6;300C,pH =5.65;350°C, pH=5,84), i RERKEBHEGEN A RENBRER
ettt , FEMHBHETHENRERERME. SFEMNE, wiky-manrramEtt (BIXRE, A%
BT i B, W LU B i i) o
VKRR, B, RERTAs, ERIATERZ AFe-S-Ash RPN B 4 B, FIHLEERE
syt BiE , Bkl fs.(Kretschman and Scott, 1976), HEZERERZ . B M kL W igfs. = —12(fs =
- = 10"7Pa), BEIABILPlgfs= —10(fs: = 107"Pa), RMLER-HILHHN BEHEER, BHkELMEN.
B 5 & 0hB- Ry A R - - A, ERMEARREENE L F N, H—ERR
—%H, BIMETFEES &1k RE
&, EFEBRPIEE KA B
W, (FEil. WAE. MEENEERY
JEREERBE A, MEAINEE. KA
MRE k. UG, HIER %
BRI EL . WRRIEDLR, AR
REdE, SRUSEBEFHEHRE
PR ko
Hik, EWE-EyEed, kit
% A oIl BEFNIE BIAS, BRI fo
BT/ fs B U W, HREIRE
b, #iEBAmEE Rt -RE—-®
mitk, IHEAL-TEFRE. E&i

S{wt %NaCl%5E)

00 300 400 00 ml(.c) B, EvHKIERELY-HLY
—BRERAIR T, AR R,
B 5 WEHEE-HE-%ERL 3. MEXE
1—W AR 2—W R 3—HE-Fikds 4—mad-Hitd; (1) 40 {75 50 RN S0 2 Rk

5—NaClffa 48 6—NaCIl-H.O%K & Ix Rl

Fig. 5. Temperature—salinity—density evolution of the

fir 3 o047 . JTHS 6™ S R0, 4— ~ 5.4%,,

fluids. INEED™ 345 ~0.26— — 4%, , HT{LE
1—Fluid boiling;2—Skarn;3—Quartz sulfide; 4—Sn!fide-sulfo- lﬁ!p)’é‘}’g“, _E‘_Péjk:ﬁ}ﬁ, %@Eﬁﬁﬁ{}ﬁiﬁ——‘o

salts 5—NaCl saturation curve; 6—NaC!-HoO critical curve. ij’i%{%W.W%E}Ew“}ﬁi?ﬂ"i%‘“i&%pfl.fmﬂ
B, DA R 0MSes M AE0% £F (JEH. Ohmoto, 1972), HIKIEME S

(2) WRARTARTHEETWESORERRAME (K5). FRBEEKR B & §0A15.34%, 5=
BLBHRENOMER LA, BEXKTEH. AEVHRmERZETHEER, 5tk @ kS —E8
Yidr (R 4), BaXSyyL tEnygd. By AEREES BB ENHEEP AN O E (%
5 5% 0m0) & AR AMBERD AR FRE) Fkio Onol —2.49— - 8.5%, FHEE AL BHER
(BRI R A -7.74— - 11.86%, fE-GHIEHHE (FE) KBAI On0 X —10.03— = 12,17%,
AL -TER N EY (5D 24— 17.9%0 X 05088 BT Mhals - BR 0™ Witk B IR 610,

R A RGIEXN KB A AR ERBA 2S00k - 1.6% M1 - 4.3% . SHL4LR KHx
HITE 8 2N AR R IR0, KR KL R BRI IL/N A RO IE R SR, Mk, ®IE - LAEK B4
LRTHAFIRE GRgHALE (AFW) WX, 8. S22 R0 R0 & RBRRTET M) s,
R LT, RIS, XREBTHERPRIMESMERAMERYE K-S o B &1, REE
OCOMIERA AR, AL IRoofk itk B R R RN EME RS ES K SBEAER
B A-ARMZIEy NHERBHRIEKEAG R WAL, ARG 0% - 11.17— - 13.75%
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Table 5. Oxygen isotopic analyses

e OB & H/EA SO (BESD 30,0 (THED)
(%) (o)
1 DX B 70 9 & SR 2k 0 4 Py -9.56 - 8.5
2 A % P A g e o - R Lk - 15.06 -7.96
3 ZK58/79, 112§ yay v -9.65 —8.47
i ZK162/355, 145§k Pricra 3.70 5,96
5 ZR61/79 LA —-4.26 -2.49
6 ZK62/79 LG -7.31 5454
7 ZK206/14 55k REH" 0.32 5.88
8 1-85Hk, HFRG SRS ~7.70 - 8.80
9 1-85H 1k, BRE EHS—HE SN -6.00 —7.74
10 1-8E2htk, BRY B~ R T -12.46 - 11.86
11 95Tk TR —REER ~8.46
12 1554k, Q)356 AR —-4.87 - 10403
13 ZK6/7K, 157K 5o -5.93 -12,17
14 4-8E5k, ERH AOE -6.08 -11.17
15 -850k, BRI O ~2.78 - 11.96
16 1-850tk, BRY A% -3.17 ~11.49
17 1-850 &, BRY i) v -7.28
18 155, ZK6/k Vil 2=t -9.02 - 17.90
19 LI RIN KRS & & - 1.8
20 Il AR ERES & & —4.3
21 X RS & 5 15.34

He Heb20, 19, 18, 17, 13, 12, 7 SHEATKBERRH-CE4W, EAELASRERARIZYE (Al

HKREHR ARG EESM
BR X P AR N Rk A oD 1 (1 SH RSN 0D = - 118%, 3 SH KNG D=~
120%y), FR5RERPAKRAKR 5D EEEE, 8 Taylor (1979) £ £ By 7k/& (W/R) - HAKX, b
BWW/RY: R4 0.33—0.55 MBI RE 0.46—0.74; FGE-Ffbd 0.74—2.83. MWL FH]
At MRk A{EM0. 338K TI2.83, FURIRE BB HARY R & 4 PiBA, FRI VBT
B gk 2 EARIE e A I K SRR K

=85 R IR ANSCH - 7.31% (PDBERE, LATRD, KEALEMNCHO.21%,, F WK
PR B IR A .

(3) WRBRMLFHARERA KR, Kot RMARALEEIE, oRMEARBHL (86). 5
VM3 AR, 2 HRENAI3ME, BDoefl7artmantB M2, R TR ARM BRI #E
B, 01 ARG EH9.86—9.9, HMAAER230—280Ma, 2 KL {6 9.24—9.50, #FEH
129—190Ma, SXBRBENIRP A WBEBERAPAERER, PRIGERRE - SLM B bk
Tk

M. & '

HEFEREVRE—- N EESPERTREGRR/ BRRARE XN RERT K, K7 K bRk
BB RS HLEE AT BEHE a0 T -
1o BRbRE, AFEREY RKBELBRE . XA RLZERXIN-BRE/ EREAR-BRRR



214 K M R 19914

A, B—BRU-BAZE, B FESHRHERR/BRRDRARAR,

2. BTX BRI SR bk B i KNS, FEHET S RERKRABMAUBERT H 8 RABEER,
R BRI RBINE, 7 SW BRI R TERITERRY B B R R AR A 2 e £ 2 10 & 7 Mt
HKBAARESREMEIRILEA S, SR MHBRLERE, KT, RKHRRAEKSIDRE &, W

38.90
2 al
z o2
S
[ T 2 O3
g ° 'Y
38.50
38.00

207 Pb/““ Pb

-
L2
[ d
(=3

18.00 18.50 295Pb/2%Pb
B 6 alRMLEHER
1—J54507s 2— N8R 3—RESR BT 4—REERE
Fig, 6. Lead isotope composition of ores.
1—Ga'ena; 2—Sphalerites 3—Pyrrhotite; 4—Magnetite.

TR T RAF R ELES

3. WRARGBIEMERS BRI XARRFNHRREE. BRERTREBER/BRR AkaRS
REERRCE BT, SOBR™H. Bk EERFERSREAD ek, Bk, ®Re 2Ban
MnOE & &, RMBFHIEITFOHRE.

4. PHEERR. BER, ER_LSEMRE, WRUBRY AL,

5. BEEBRAAWE GERWKIEE. ARERES), BHMAEAR RE. ARG . ity
REEAM R, Hh, AR-REDRDBFHEZRITR, HiLD-RERROERRT V. N %Y.
FHRYRBEEROERT Y. REBRFLEFHT S, BHEEMRET Y, I iE R B BHATLHEE

Ao
6. FEMEEV AR T400—220°C, 2. 5—15wt% NaClZy &, K Jy 160 X 10°—600 X 10°Pa, B



Fiog E3M P E A FENST KRR R RS e 215

e, BEFRET . ARG EHN RBIGRHNER, RRGRE. HE. EOEHREK, 7% b 6k e
. FRRBERIL, TRBELTRRERLE, fo,BHMRAL. [ BHHE, SRV DEALY-KL
Y-BER M KIF, kTR EAFE-RABNE, BTRERENHARYFR, EHER GBI
WERTRE, SRETREAHHI.

7. BRFP UG RKIESARGRE T A, R SBRAN RS K NRMEWTR, 505k A5
A%, “ERLOHBREBIER. PERPHKREERSEM/AREA. Bit, AFED KETERERE
HRRFEA R H 8 R AR K.

AAREGGHHRR, RELES, SHFERES LI LI XHHRRFERS T ELE
MFHRG R =R A R AR b, E— P TIES M. B TR, BBIENA I, #
ERIRT R AN IR EF LSRN S8l b.

g X X W

(1) k4. #ifEdr 1990 WREHFEDBEAL-FRAMSERNSEZE, BREES5EETR BHERT
¥16%k H4H 289—297THH

(2) FHE. FERE 1990 AROFESTERGIBVIENRERARLSHETRSE. B0XR ERVY
FHRE H A 365—3705

(3) FmE., EREFE 1990 SEEBRMAE HEHRE 151—1550

(4] TRER 1989 MERTERSHF—PEIBRRNFRRERELESANRERGCRBRESZ ERIWX
2HERE 1151

(5) Burt, D.M., 1977, Mineralogy and petrology of skarn deposits. Soc.Italian Mineralogia Petrologia

Rendiconti, Vol.33, p.895—873.

(6] Gamble, R. P., 1982, An experimental study of sul{idation reactions involving andradite and hedenber-
gite. Econ. Geol. , Vol,77,p.784—797.

(71 Burton, J.C., Taylor, L. A. and Chou, [-M., 1982, The fo:-T and fs,~T stability rclations of hcden~
bergite and hedcenbergite-johannsenite solid solutions. Econ. Geol., Vol.77,p.764—783.,

GEOLOGICAL CHARACTERISTICS AND METALLOGENY
OF THE BAIYINNUO LEAD-ZINC DEPOSIT,
INNER MONGOLIA

Zhang Dequan and Lei Yunien

(nstirute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing)

Luo Taiyang, Bao Xiupo and Wang Shengli

(No.3 Geological Party, Bureau of Geology and Mineral Resourccs of lnner

Mongolia, Chifeng, Inner Mongolia)

Abstract

The Baiyinnuo lead-zinc deposit of eastern Inner Mongolia is a calcio-

manganoan skarn type deposit existing in a partially uplifted emvironment of
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the Mesozoic volcanic fault depression. Veinlike and lenticular orebodies occur
in skarn assuming rather stable stratoid bodies along the contact zone between
Yanshanian hypergene-superhypergene intrusive bodies (granodiorite porphyry
and quartz syenite porphyry) and Lower Permian marble or limestone. From
southwest to northwest in the ore deposit, diopside member in the skarn pyro-
xene decreases whereas hedenbergite and johannsenite member increases, with
the skarn-associated ore types being successively tin-bearing sphalerite—
pyrrhotite, copper-zinc, zinc and lead-zinc(silver). Pyroxene associated with
galena and sphalerite is rich in manganese, and its johannsenite member rea-
ches 13.4—50.8% in content.

There exist two metallogenic epochs, related respectively to granodiorite
and quartz syenite porphyry. Each epoch might be further divided nto three
stages, 1. e., skarn, quartz sulfides and sulfides—sulfosalts. In the skarn stage,
manganhedenbergite and johannsenite formed obviously later than diopside
and sahlite. Quartz-sulfide stage, the main metallogenic stage for lead-zinc
ore, is characterized by galena,sphalerite,pyrrhotite, arsenopyrite, chalcopyrite
and minor quartz replacing garnet and pyroxene. The sulfide—suliosalt stage
is noted for calcite, galema, sphalerite and bismuth-antimony suliosalts.
Horizontally, pyrrhotite, chalcopyrite and bismuth sulfosalts are commonly
observed in the southwest part, while galena, sphalerite and antimony sulio-
salts tend to concentrate in the northeast.

Fluid inclusion determination and calculation indicate that, from the early
skarn stage to late suliide-sulfosalt stage, temperature, salinity, pressure and
fo. of hot iluids decreased steadily while fs, increased gradually, with the
hot fluid system changing from alkaline through acid to weak alkaline and
the environment from oxidation to reduction. Ore minerals precipitated appro-
ximately in order of oxides-sulfides—sulfosalts, and lead-zinc ores formed in an
acid and reducing environment with temperature 400—220°C, concentration 2.5
—15wt% (NaCl equivalent) and pressure 160 x 10°—600 x 15°Pa.

The extremely low §'%0 values of garnet (3.70— —9.65%,—SMOW), clino-
pyroxene(—6.00——12.46%;) and quartz (—2.78——6.08%,) are very peculiar,
The §"¥Ou,o (—11.17——13.75% ) and D (—118——120% ) values coincide
with the hydrogen and oxygen isotopic composition of Mesozoic meteoric water
of this region. This suggests that the Balyinuuo lead-zinc deposit must have

been a product oi meteoric water ‘activated by Mesozoic magma.



