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Abstract

The Tianbaoshan Pb-Zn deposit, located between Xiaojiang-Ganluo fault and Qinghe-Chenghai fault at the
southwest rim of Yangtze Block, is one of the most important Pb-Zn deposits in the Sichuan-Yunnan-Guizhou Pb-
Zn metallogenic province. According to the fluid inclusion petrography, the main fluid inclusions in the main ore-
forming stage of the Tianbaoshan Pb-Zn deposit are liquid-rich inclusions with low ratio of gas phase to fluid
phase together with a small amount of pure liquid inclusions. The results of microscopic temperature measure-
ment show that, at the main ore-forming stage, the fluid inclusions homogenization peak temperature is from
110°C to 140°C, the salinity w(NaCl,,) is concentrated between 10% and 14%, with middle-low temperature and
middle-low characteristics;a small percentage of salinity w(NaCl,) is concentrated between 2% and 6%, indica-
ting the incorporation of low salinity fluids. The composition analysis of fluid inclusiongroups shows that the fluid

compositions are similar in each stage, the liquid part of ore-forming fluid belongs to Na'-Ca*-SO,”-Cl system
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and the gas compositions of fluid inclusiongroups are mainly H,O, CO,, with a small amount of H,, CO and CH,

reducing gas. An analysis of the above data shows that the fluids were derived mainlyfrom basin brine, together

with some meteoric water. In addition, carbon and oxygen isotopes, hydrogen and oxygen isotopic composition of

fluid inclusions and sulfide sulfur isotope composition show that the ore-forming fluids were mainly sourced

from brine and atmospheric precipitation in the basin, with the addition of metamorphic water and a small amount

of organic matter, and that ore-forming reduced sulfur was mainly derived from Dengying Formation and the

deep source.
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Geotectonic positions (a) and geological sketch map (b) of the Tianbaoshan lead-zinc deposit(modified after Wang, 1992 )

Fig. 1

1—Upper Triassic Baiguowan Formation clastic rock; 2—Middle Cambrian Xiwangmiao Formation sandstone; 3—Upper Sinian

Dengying Formation dolomite; 4—Orebody; 5—Diabase dike; 6—Syncline; 7—Anticline; 8—Fault and its serial number;

9—General location of concealed brecciated fracture zone F,; 9—Boundary of tectonic unit
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Fig.2 Typical photos of ore and mineralization in the Tianbaoshan lead-zinc deposit

a. Brecciated mineralization; b. Massive lead-zinc ore, with coexisting calcite; ¢. Vein mineralization in

grayish black dolomite;d. Massive ore, obvious dissolution phenomenon in dolomite breccia

Dol—Dolomite; Cal—Calcite; Sph—Sphalerite; Gn—Galena
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Fig. 3 Typical ore microscopicphotos of the Tianbaoshan lead-zinc deposit

a. Veinlet pyrite crosscuting sphalerite; b. Replacement of dolomite by sphalerite and galena; c. Replacement of dolomite and

sphalerite by galena; d. Directional droplike chalcopyrite in sphalerite; e. Internal reflected light image of brown black

sphalerite(Sph-1) and light brown yellow sphalerite(Sph-2); f. Veinlet Sph-1 crosscuting Sph-2; g. Replacement of

chalcopyrite by sphalerite; h. Crumple structure of galena; i. Galena coexisting with shpalerite

Dol—Dolomite; Cal—Calcite; Sph—Sphalerite; Sph-1—Stage 1 sphalerite; Sph-2—Stage 2 sphalerite; Gn—Galena;

Py—Pyrite; Py-1—Stage 1 pyrite; Py-2—Stage 2 pyrite; Clp—Chalcopyrite
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Fig. 4 Mineral growth sequence in the Tianbaoshan Pb-Zn deposit
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Fig. 5 Microphotographs of the fluid inclusions fromTianbaoshan lead-zinc deposit

a,b. Liquid-rich inclusions in sphalerite; c~e. Liquid-rich inclusions in calcite; f. Pure liquid inclusions in sphalerite

L—Liquid in fluid inclusion; V—Vapor in fluid inclusion
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2.7%o0 , V- B (B ~0.5%0 5 8Dy 1 22 ALK, 2 AL
Fil —58.1%0~—19.3%o , -4 {H —38.2%o , % 22 N 38.8%o ,
B B0 H R R T R
35 SEAMERAMK

KE YD BRAL Y 534S Mk 4k 5 i 5 2 &

®1 REUEHTARGEREEHRVWESER

Table 1 Thermometric experimental data of fluid inclusion for the

Tianbaoshan lead-zinc deposit

BB g EFY ANEUAS B—EC VKA/°C w(NaCl,)/% % )¥/(g/cm?)
I DI [N&FH" 18 136.9~273.0 -17.8~5.9 9.08~20.82 0.83~0.91
Il D2-1  [NEW" 57 101.8~223.4 -14.4--19 3.23~18.13 0.88~0.95
Il D22 Jrffi 25 102.6~155.8 -18.6~—4.1 6.59~21.40 0.91~0.94
i} D3-3  [NEFT 23 97.8~131.5 -19.4~-2.2 3.71~21.96 0.92~0.95
i} D3-4  Jrfgfi 30 87.1~138.5 ~13.9~-42 6.74~17.70 0.91~0.96
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Fig. 6 Histograms of homogenization temperatures and salinities of fluid inclusions at different stages of the

Tianbaoshan lead-zinc deposit
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Fig. 7 Diagram of homogenization temperatures versus salinities of fluid inclusions from the

Tianbaoshan lead-zinc deposit
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Table 2 Liquid composition of fluid inclusions in the Tianbaoshan lead-zinc deposit

) w(AH L A3)/1076 SRR IR IE)
Gt LRY]

K*  Na* Ca® Mg* F CI” SO, NO,” Na'/K' Na'/(Ca*+Mg*) CI/F~ SO27/CI”
T8-10  BURINFEE™ 2489 46.05 30.55 14.71 0.1290 78.65 147.4 0.3134 3137 1.45 32631  422.54
T8-11  HulRINAFE™ 2764 5749 35.61 13.15 03637 97.32 1854 02176 35.27 1.74 14321 188.51
T7-13  MERENEES 139 19.98 2232 15.72 0.2007 32.17 1383 0.4075 24.37 0.72 85.79  254.82
T2114-1 J7 AT 0.755 8242 19.80 2.11 0.4734 1547 5739 02298 18.51 0.62 1749 448
TB049* FRE@NES 26 10 834 283 29 564 / / 6.52 1.33 10.41 /

TE 4 /R 19925 /" R B A B RGI BR B R AG 1

FKR . RFIHED £ 00 B Bew 3B 45 H N
BEW D7 A AR ARG T B A g R —
IR BE A F 136.9~273.0°C , #h Ji w (NaCl,,) i {5
10%~14% , ELA il - (IR i 45 48 BRI TR
JEA T 0.83~0.91 g/em?; 27 11 Bir B iat 44 32 1™ Bir
B, A 2 AR — R/ T 101.8~223.4°C, £
JE WAL DX (R AR 46 1 BB, 2 b -l (U4 110~
140°C ) . Hp -G 0 BE AR AE | 3R %5 A T 0.88~0.95
g/em?; 55 B B ot 4 40 22 AR 38 — L 2 A T 87.1~
138.5°C , # £ w (NaCl,,) 2 5%~10% , B Ik i (1 1E
100~120°C ) \ HAIK ER BERRAE |, 31K %5 5 A F 0.91~
0.96 g/em®, JiAR FHF A T B B2 356 1 i B
B I B B DA R R % P S A R A A
P A AR B A A T A, T AR B S T
FEALE Ca> Na" Mg? K*, DA Na* Ca2"h 3, Hik
Mg K, BB T % R SO Cl L F \NOy L
SO, .CI" A £, &% /b i F- \NOy~, &' Na'-Ca*-S0,>-
CIr Al 2T LA M, B BN B0 51 1
By BE 7 fi# A7 Ca?* \Na® Mgt SO, > #BA A [ T2 ik
> 1 Ca?* \Na* Mg il i £ Z R R R AT e e 5
Bl LA = A e i AR O, il A0l 5 Bl s &
A K IOV 1 BT A P AT 3 B 1 Ca?t  Na'

Mg F8 D, I fif A7 B I, mT i i i Ca* 13/
1M SO~ M FE h 7E N AF 4 T 19 138.3 10, 2] J5 fif A1
H 5.7 107 Y AR £k, DTS B 85— P A 285 5
AR BIR 2 BT L3 B SO,2 U /b i S A
A BB AE I e R S IR TR R TR A, B R
DU A AR I R 445 4y 550~450°C , A 1T Rl 1
FE S N BEDT R TR (B R AT SR A7 AE = W (24
70x10) i SO,2, iIX & SO, 5 A HLJF & A #fb=#in
JEAR B S, 1 AR SO, R 2 I I R (10 FRAG
JEAP A SR 352 H,0 BT CO,, DY H, . CO M
CH, 3 JFME S A I Lk 26 348 J5 P A1 i 8 7 ™
G 9 58 A o B A e A R R B, I R 2 AR
P& AT 5538 JEIAEE I S 3 W e i i e 3
4.2 FH AR

BT AR ) S A 4y i R H A AR A
(Na*/K* Fb Al \Na*/(CaZ+Mg>") FLAE ) v] DL J 7 e
AR 1 e R 22 [ (Roedder, 1972 ; Roedder et al.,
1980; EATIHSE, 2009 ; XIESE,2009) . Horr, 0 A
T Na /K HAE— /N T 1, g 250 F #4552 1)
SR 3 R R Y R Nat /K He (/N T 2, H Na'/
(Ca>+Mg>") LB K F 45 H A0 25 b B4 p 7K Rl A 1)
Na'/K* HAE K F 10, LA K Na/(Ca2*+Mg?) Fe i

R3 REUWFRREGRESERS SR

Table 3 Vapor composition of fluid inclusions in the Tianbaoshan lead-zinc deposit

- - w(HE M)/ (uL/g) x(B)/% SRR
H,0 CO, H, N, CO CH, HO CO, H, N, CO CH, H0/CO, R
T7-13  fARFEAAER 179.2 80.99 0.0499 0.1343 0.0410  /  68.81 31.10 0.02 0.05 0.02 / 2,12 0.001
T8-10  HeRINBEF- 2343 54.22 0.0644 0.1569  /  0.0279 81.14 18.78 0.02 0.05 / 0.01 432  0.002
T8-11  HURINEED™ 2727 46.32 0.0579 0.1787 0.0435 /8541 14.51 0.02 0.06 0.01 / 5.89  0.002
T2114-1 JifiAa 157.1 32.90 0.3582 0.4421 0.0613 0.1053 8227 17.23 0.19 0.23 0.03 0.06 478  0.016

{E : R=(CH,+CO+H,)/CO,; /" ik N BRI B sl AAS H
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FNF 1.5 B F HAEE AT 8 Z B R —
BN KA K S 5 1 el RIS o k- D
5 19 Na*/K* o E A1 Na*/(Ca2*+Mg?") (B #E 4T Na'/
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3?_m%ﬁ%ﬁﬁfﬁﬂﬁf#ﬂztjﬂﬁﬂﬁi&m7J(5E/E\,3fF
FEAERR T RAKINZ 5,

I AT Y C O [RIA 28 AL 7R B T A
VA RCT B CE 55,2004 J8 58 555,201 2a;
2012b; Zhou et al.,2013a) . @ H , WA PR Y ik
1 U (= 8.0%0< 83Cppp<— 3.0%0, + 6.0%0<
8'80g\ow<+10.0%o, Taylor et al., 1967 ; Hoefs, 1987) .
AR TR £ 75 (= 4.0%0< 83 Cpp<t+4.0%o , +20.0%0<
31804pow<+30.0%o , Veizer et al., 1976) A M T LY
B A HL R (= 30.0%0< 83Cppp<— 10.0%0, + 24.0%0<
8" Ogpow<130.0%o, X HEBH 45, 1997) = K FZR I,
K EET PR 5 A7 8" Cyppp 18 LB R 2 AN
DIBUA ALY & (E19) R AR = B e 9 TR A
AT5ASE F T R B TR £ FNAT 5% 4L Wik TR £ 2 VS LN
1976; 1% 37 J2 45, 1996; M %% & 45
1999; EFEW],2000; B & o 55,2004 ; 528, 20133 4%
JERLAF 2010) , i il AR (1 2 4 FHGR 7 fif 41 C O[]
P72 A5 )1 S HAR A B0 R C L O TR 26 4 A%
(PRI S, 19965 B T 55,2004 4 H R 55, 2007
2009; FFJik L, 2012; JH % 2 45, 2012a; & #, 2013;
Zhou et al.,2013b;2013¢;2014) EAG AHURAE , 26 B

(Veizer et al.,

E -10}
&
o
X REFHET KRBT BH o
—20F WAREHEY KRBT HE %
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O REMBY R IT A #l
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Fig. 9  8"C,ps-0"" 040w plots of the Tianbaoshan Pb-Zn deposit(base map after Liu et al., 1997)
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Table4 Carbon, hydrogen and oxygen isotopic composition of the Tianbaoshan lead-zinc deposit

FE 3BCyppp/%o FYIE 580y quow/%e FHIE ODuo/%0 FIIME 5'80,,0/% FHME PR
b E = -1.8 16.6 %'
EPaye) 1.9 23.9 'S
DE=20n -47.6 -1.9 F/hE(1992)
-1.6 12.9 -58.1 -1.4 A
P74 -1.6 -1.63 15.2 144 =193 =350 0.8 0 A3
-1.7 15 -27.7 0.6 AR

H ) A T AR B TR o VA IR IR B AL BT LA SR
W A Y C O 2 th T AR BR FR R A 8 A ]
I, AR R e A DLRUE A WL I BEA D B i 14
RN RS TR S & S SR )
8"8 0y snow 12 WS/ NFFAIE , I HLHE 235 R KO8 Y
A6 5 57 R E A AR (19 8" Oy.smow» M 28 — 8
8"*Oy.svow I X I A77E o

X R L AR B 5 S BRBPK SE O Y
R, O PRI B HLL O [R) 37 38 WF5E RERAF B 78
BRSO AR IR A AL AL o AR F LA EES 5D-
880 KA (1 10) Hh , Teig S N B ik 2 Hk 7 1

A1, H O [A; R AR T8 K IR AR K L 2 18], 5
SRR RAREAKLR, R HR SRR KRN A2 B K TR Gk
TRERAE . RS LR IR 8180 AR RS K 1A 1] 2
B8, T Dyppo B 535 H AR 0 30 [ IR RS AR AIE , X S 5 R
P R FAVEEDT IR 8150 (I M 5 45, 19935 #5E &
85, 1999) [H AAAE 3 KM 1) IR AN [R) T 5 20 3 4
IR 8D-8'SO (S5t , 20 13) (e s B AT AR RA 1 . B
SRR T ILEVBERT IR SD A8 Ak 3 BBl 5 R i /)N , 1A
SR B B0 AR T AL AR 0 B R AE  (H AR AL
AR SRR . A5 EER BT PR AT UL o A A AL
% 55 R A RRAE (58, 2013) , #E0 5 80K 5 1K

K5 KEUSFEVKRSEMSE

Table 5 Sulfur isotopic composition of the Tianbaoshan lead-zinc deposit

BERS IERT Y §4S/% | REAS KO 8%S/%| KRS IR 53S/%0 | KEMS TR §34S/%0
TB612-01  [NEFH™ 3.3 628-3 NERET 45 | TBS-16-1 [N 43 | TB14  Ji” 1.0
TB612-02  NFEW™ 3.7 628-1 NEFDT 4.1 | TBS-16-2  [NEE" 44 | TB17  HFHH 09
TBP1-13  [NBEH- 4.0 628-5 INERE™ 48 | TBS-16-3  [NEFHT 49 | 628-6  EWT 63
TBP2-09  [N¥EH" | 4.6 629-3 NEET™ 42 | TBS-16-4  [NEFHT 4.8 | 628-8  Jiifis” 1.1
TBP1-07  [NEEH" 5.7 629-1 INEED 4.6 | TBS-17-2  [NEEW" 47 | 628-2  FHW" 1.5
TBP1-09  [NEEWT ~ 5.0 630-3  NBEBT 4.7 | TBS-17-3  [NERHT 47 | 6284 i 1.8
TBPI-10  [N4EG™ 4.8 630-9 INEED- 44 | TB612-02  Jrffiti” 02 | 6294 7~ 0.6
TBPI-11 [N 4.1 630-1 INEE” 44 | TBPI-10  Jy#te” 1.4 | 6292 HHE 1.1
TBP1-11-1 [NE-" 4.9 630-5 NEEET 4.6 | TBP1-11  Jrgie™  -0.4 | 830-2  Ji” 1.8
TBP2-06  [NEH" 43 631-1 NEFDT 42 | TBPI-11-1 58" -0.1 | 830-6 AW 34
TB02 N 3.9 631-2 INERH™ 7.5 | TBP1-12 7™ 0.7 | 830-4  FEWT 2.6
TBI2 NEE 47 830-1 INEEE™ 3.9 | TBP2-04 4™ 0.0 | T5-4 ¥~ 4.6
TB14 INEEE™ 3.9 830-5 INEFH™ 49 | TBP2-06 4" 0.1 | T7-20 HHH™ 45
TB15 NEET 43 830-3 NEET™ 4.6 TB105  J74” L1 | T7-27 s 47
TB17 INEEE™ 3.7 | TBS-14-2  [N&FH™ 4.2 TB02 JFESET 0.7 | TBIO1  BEEkE- 53
TB19 INEEH™ 47 | TBS-14-3  NEEH 47 TB02 I 04 | TBW-1  &EE5 116
627-1 IR 8.1 |TBS-14-4 [N¥H" 4.7 TBI12 Ji 1.3

L NEET Y S R B R T /N (1992) L E37(2004 3 2008) i 7K EL 5 (2016) , HAx A A SCAr
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WA H R 28 3 K A [ “ RS 114 i P4 1]
BT i B ES A ALT Y & (8D S 5 . 454 T
I 23 3 BEAR $4 5 K HL O TRl 47 BF 58 (RO JiE 25
1997;2001) , & ¥ K 5 1L H . O [ X85 #B A7 F 1
I b A8 1 7K S B P, R SR G Ud BH R RL A EE
A G AR U5 A O )1 4 b A i K (R AT DL B R
LY BERT 4 DR UL AR R EL A A 4 b A i KRR AR, T
AIREA MR A VLRI S5 8 SR 8k
AT A3 AT 45 SRR 3 T B B ) i SR AR U
(/MK ,1992) RGAH—EL .
43 R REEN

HRYEAS SO B A5 0 4 TN R A AR B L 4%
KR TR R Al B an N (B /N, 19925 Iy 4
2014) A B AR AR R 5T, T ARERK e K5
LAY EE PRIR T 1 DA 2] 6 45 B BE B S 4k T Ak
FRAE o BCA™ A 1 300 0 30 3 AR A /N (R R 2
R RA R 7), R B R B R T A AR
T 7E B B B S o AR B 5 AR AR AR TR
R A —, T BB HE T TR BEms A

Fo9r-sR-MEsrnE(l) FEAKEE
VT R AR e S RORE A AR 3 55 )1 L e X
A EED PR LA AHRIE . B TIZB BN AR B 5
TR ME T DN T A o AR — LR, A AT 2 5K

WAES% . Z BN AR Y — R EAN T
136.9~273.0°C , W 210~220°C , 5 W & (2014 ) fr il
A A B R Y — IR B ([l 145~270°C , I {E
202°C) AL, VK s A T—17.8~-5.9°C , £h ¥ w(NaCl,,)
70 [ 4 9.08%~20.82% , WE(EH A T 10%~14% , Ui 14 %
FEAETTE 0.83~0.91 g/em?®, R LR ELAT FRi-H Ik
T AR IR AR . R B R AN R
TR FEAR 53 o0 A R WD, L™ L AR & Ca?r
Mg | Cl" J SO, > 8§+, i i P4 B FEAE 43 17 22 B
P B AT It A R YR T AR JBK SR AR K TR
Bk,

FART - - - e N
REWNEYVERT 0 b0 2B B, INBE 2 I hst (@,
B B i A 2 R 2 BN R A AL A TN R
o A PO T il A R A R AR ) — B L R
101.8~223.4°C , # £ w (NaCl,,) £ Z 4 h T 10%-~
14% Z 8], 555 1Oy Boim AR AT AR L , 256 4 4 v
T 2%~6% Z [0], % B8 R 34—, AR A LA 0.88~
0.95 g/em?, J& T - T AR B L vl 45 0 o 4
00 NN E S RN TR N IR N s i et I
B BER AR B Ca?* \Na® \Cl & SO B 1, 45 A4 H.
O [Al 37 2 A Hr B 37 AR =5 B2 R VR T 4 fA i K, O
Ao RAREKNZ 5, BB B2 A 50K Y
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8Dypao» SN TR A T Z A LT,

Nagr-a=6-75mahiE(l) ZREEG
INEED, R 2540 A N B . % B B i R TR B
HEREF®RD, 5% 1 B BINEED AR A 54K
KE TR A ARRIE, 7 A R E R R AR &
S0 R AR A L IR B B A B R Y — IR
It T 87.1~138.5°C , IEfE 4T T~ 100~120°C ; 7K A T
~19.4~-2.2°C , % hj £ J& w (NaCl,,) 5 [l 3.71%~
21.96% , WE{E7E 5%~10% Z [] , i A% A F 0.91~
0.96 g/om?, It M4 £ 22 A 257 — Jlak B Ak B 45 i 7 By
Bl , I AR SO, 8 1 Kb, 5 7R SO, 1
TR BB (1) & Ak 2530 JR T FE AR R )R S | I
H5& BB T4 AU IR AR RRs)
G3 MBS BT R R AR 34 2 3 M AR i KO IR (AR
P 10 Hh 7 0 ST T K 4R W R B 2 KA K Y
%4,

TR AL AR — R A R H R R
TRLRE R T e, SO, B Tk i R IR, ML
JE P SARAE A WA WA A A, T B BL ™ )
DLZEAR IV I (E/NE, 1992) , /R B #h 5
5538 JEPERRAE | 58 B RAR B F 1T e 5 10 R AL
Jo R AR 2 JE RN 7 A A R S 4 TR KR IR
NEUTVE LA o AE R A B R - - IR BB (1)
HhR - IR TR AR AR ST K N R SRR K TR A AR,
PE AT BRI Na/Ca Ho (B B i W E 19 SO, B 1, KA
I A B A D i I SR AR (R /N, 19925 W
F,2004) , B 7R T 2018 SRR 7 12 By Bl ok B 17 4 44
b 2F 3 5 A B, T 1/ e R AR AL A 1 AR
DUVE K. FEES B YUERE (1), IR & Na/
Ca U IH Xk 1 SO, B 1, 3% — B Bk 2 A HLUR
TR 2 | B IR A FAAb 272 S N 3, A B 4
e 782 MR BB, o R B, BN EEDT -
A EA BB (D), R 84K B Na/Ca HAH &
IR 1Y SO; B 1, W /R v J2 A LT I IR L K% 1
i b B AL A Uk 0 [ R i 3 IS A R R ATk
F A RS R RS, O B B B B, DUTE D R
N
4.4 FH HLH

W IR B8 B 3 2 [ 28 B ) Jo ok U5 AR
A RARAE | A is B AR L B 4 TR UL TE AL 45 7 T
JEFT o BYEEW IR P R IR - B A T 4 e ok
DERIA JE A KU, 434 S R4 2 A1 Pb [ 26 4 e
TRV R B ) S B (8 R VR, 0™ R B BIL

I HAEER I . RE IR IR Pb [F 47 2 A i
K :205Pb 2%4Ph Jy 18.11~19.88,27Pb /2%Pb Hy 15.514~
17.18,208Pb /2%Pb ly 38.032~41.810 Z [ii] ( T /N% ,
1992; 22 % 5, 2003 ; T 47,2008 , /s K5 140
PR ofe U 32 B2 1 AT 9 5 LA 6 ] R AL 4R
(2016) Zn [A 7 Z 434 /s Zn B DU D 2 K ik 4
M 2R AR IR ARE , UL K IR IR 4 s 2 %2
Ry M SE TR 2 S SR MR AR R . R E LB
PR P B A6 0 B %) ok U 32 B kg LIS A | 1l A A A TR
A 3, Hiu b A AR Ak /N B S3S (#2305 Hb e
B T2 24 IR BE ARV B K T AR B R h &
84S, T A= P L B ' 32S 3R 4S5 TR i T B R b e
Yo M SR IR PR AT . K E YRR IR B
1L S3*SAE 4347 35 il = e T 0~6%o , 725 k110 [ 42
7 BB U A (B R — AN IR TR S TRl 2R
fiE, 551 ELES B S 235 KT R a AL YRR
PR AR 40 7 S TR 7 5 kb 2 A A 7 R R S
FHIY S TRl 28 2H A% (334S & Hh F 10%0~20%0) A K
26 5 (R AT, 2014 1R T 45, 2004; 22 ST A
2006) o fHJE B ALY 84S 434 T 10%0 2247 43
BT AN REHERR I 4 (0 Tl b 2 B R 2k i SR U, T
PITE LA WA BEHE R 5 IR PR 8 SRR 2 75 1T
ek R AR BRRR R i AR SV E

T AH B R £ 30 J5EAE 43y 48 I A HI (BSR)
FHAL b JEAE FH 2 B (TSR) |, 40 B 340 J5 A 1 R iR
JE B AFAE 110°C LA, H= A= 19 S [l o7 R R 431K
X 5 R S LA IR B RS RN S [R5 2 43
TRFIEARST . R 25 (2014) 18 13 4 4R 4% C 3
J2 W Rk B Ak S R A 3R Y o A R AR SR T
TSRAE I A 14 S [Rl 7 R A AN 23R T 15%0, H 53
IRME Z T 10%0 MliT o K F AR IR X K 4h
Fil e /U VAL Pl 20 3 7 i 20 M J2 S L A i R )2
Fr AR F IEVEE ok VRN AT R 5 &5 B P L 5%
YRR RAHTA] o KT S22 P B IR 5 534S E AR L IX ] 2y
20%0~38%o (5K [F] H4 %5, 2004 ) , T M4 A0 2L 1R B 7
B B FRAR B 1 A A i TE B R 3t J2 1T EAR AL T
BB, B R 3 3 Ik 2 A SRR AR 1 838 3
Fl 5%0~23%o , I A< SCH R ZH0 AL 1) 534S 1EL(0~6%)
ANTF X — W T DA R AR R A A ) 8 S AT
RESE 2k A AT A P AR TSRAVET . IRVEBRIE A
) P B AL ) 84S B — M #E f K , Richardson %5
(1988) 73471 T Deardorff B B IR B TN AE4™ , A H:
£ b HAR Y 534S {E43- 413 ¥ ] (4.0%0~8.9%0 ) I 75 — >
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Fig.11

Sulfur isotopiccharacteristic diagram of the Tianbaoshan Pb-Zn deposit

a. Sulfur isotopic histogram of Tianbaoshan Pb-Zn deposit; b. Comparison chart of sulfur isotopic values between Tianbaoshan deposit and

northwest Guizhou, Huize, Daliangzhi, Maozu deposit, Dengying Formation carbonate and magma source
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