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Abstract: Hongling lead-zinc deposit is one of the representative large deposits in southeastern Inner Mongolia. Presently, there’s very
little research on geochemical characteristics and evolution of ore-form fluids, and ore genesis. The fluid inclusions are systemly re-
searched in this paper, The results show that there are three types of primary fluid inclusions in garnet of garnet-skarn stage (]) inclu-
ding halite-bearing three-phase, aqueous two-phase as well as vapor-rich two-phase; there are two types of primary fluid inclusions in
quartz of stage (]]) including aqueous two-phase as well as vapor-rich two-phase. It is found in our microthermometric study that the
ore-forming fluid is of high temperature, high salinity and immiscible NaCl-H, O type solutions and the boiling process plays important
role in the precipitation of Pb, Zn, and Cu. Quartz of mineralization stage [l] to IV of quartzsulfide epochs contains only aqueous two-
phase of fluid inclusions. The homogenization temperature of this type of fluid inclusions is obviously lower than that of skarn epoch,
while the salinity does not obviously change. The homogenization temperatures of fluid inclusions show a rising trend with salinities dis-
playing a dropping trend of stage [V, and it may be caused by adding of high temperature, low salinity type fluid. The dropping of

homogenization temperatures and salinities of ore-forming fluids from mineralization stages V to V| suggests that meteoric water contin-
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uously joining into the ore-forming fluid. Overall, the ore-forming fluids of quartz-sulfide epoch is of medium-low temperature and low

salinity NaCl-H, O type solutions. C, H. O isotope study of fluid inclusions shows that the ore-forming fluids of skarn epoch mainly

came from magmatic water and that of quartzsulfide epoch came from mixed magmatic water and meteoric water, whereas at the latest

stage of mineralization, the ore-forming fluids mainly came from meteoric water. The study of S, Pb isotopes implies that the ore-

forming materials posed a deep source feature.

Key words: Hongling Pb-Zn deposit; ore-forming fluid; geochemistry; ore deposits; southeastern of Inner Mongolia.
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Fig. 1 Tectonic location and deposit geology of Hongling Pb-Zn district
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Fig. 2 Photographs of different stages sample in Hongling Pb-Zn polymetallic deposit
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Table 1 The microthermometric results of fluid inclusions in quartz of different metallogenic stages
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Fig. 5 The composition of hydrogen-oxygen isotope (a) and composition of carbon-oxide isotope (b) of fluid inclusions
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3.2 ME R IR R

T AT A A A A S S S R A R 45 R R
LR Z SRR | BB a i ah &k d SL.LV
Jo VL 3t 3 R AU 1) I AR A0 28 4, 78 40 18 0
R UL 3 BB A R H 4 (] 3a~30),
HILAER LV K VL A4 g A — 5322 Al 0 AR
T Y — S S5 B Y — RO 5 SL AL R A
R 3 Ry —Ir L W HAFTE B R 2 0T )
SRS — TR B AL R A R AR R W]
T — il B R R TR IS NaCl-H, O 1R 5
% (Roedder, 1984; Drummond and Ohmoto,
1985; £ A 55 4,2010). [l BrEch Ak £ 2k F
LV F1 VL P i 28 AU 1 Ji A= 3 AR A 22 4k (18] 3d ~
3e) B H ¥ — 2AAM, J5 & B — A, H—iiR
JE Ry R A A B AR S b — i A
RS NaCl-H, O (R 2 PGE. 1 BrBe— 11 B
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B, SL AU FEARTH 5%, 7R 45 It AR 22 AR 2 W]
WA, TR AN A B IN A BT A 45 CLIT i
WSV SR (B — 1545, 1980) s LV & VL il
FEURIY —IRLRE 0 B 2 s AT WA 75 T2 s S K
ST DASA— 5 SR BRIBOR U5 3 A B A (AR i 22
8 F SRV AR, B S A P e B v i .

I VI B Bt /1 9% JOkE vh 32 28 B 30— 1Y)
VL B R &L 3) , 1 — . Horp s 1B B
TRARAR 11 B BOsU i A » 3R 300y POk 14 7 3 B2 TE W
AR K — TR BE 2D B AR T — IV B B, i i
PRIEAZ Y 178~266 C TR 286~355 C. HiRE
A 8 AT R B T 1 o T AR 2 AR (A i A R
PR ZR rbr 0L S0 A A A A P 3R R R 8 4 .
V=V = VI B Be sl i A 24— 3 B R 6 B M e
AR RBL T —FR I 5 0ok KoK TR & R fa# ;B
AR EE A ARG ™ P AR IR UTE. B AR T & S 1 —
VIR Bl i 4 g AR AR B NaCl-H, O 21 5
RAFEAKIR G R X 5 EAE CHLO [
EN NI ST e
3.3 W Y BRIERER

Bt CuPb.Zn SF3EHCR IS SR Ao
PRI F= 220 A 501 it [] o7 2R 2 st 2 #1340 Jo ok
DERSAT 3 e 1 2 AR 2 — (K 555 2009). A
U TAE XS £L0 A DXAS ) LA B BEa™ 4 B AL Wy it [7) o2
%%%%@HD%% 3. TR o S(TI)’I‘{Eﬁﬂ:_Z- 7%~
— 1 15z I s Horb S IO IV BB D7 4 A
PEOICE BB 258 BB Y - ZLIEYEEE™ IR
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2 PFREBTHRAT A A 07 Scor (ELAE — 0. 5060~ 106 Z ]
5 BB A 6% Seor (A T — 1. 500~ 1. 8% 2
6], 19 PR INBERFE M h A 18 FRAEEY 0™ Saor (B TE
0. 4%0~—3. 8% 2Z 8], 20 4 & 6™ Seor (HAT T
—0. 5%0~—8. 0% Z ). BEHW FE i 6 Scor fH 5 T
INBED 3% 5 BATIFAES A 4 0 b BT S SRR A R
LR A1, TR it 0 Seor (B BE BT AW A= BB Hh
F B MR BRI, 2 W BE =07 1k B BOE U ik T
R ] PRAE RS R 24— 1 R B I58  (R JIF-A85 45 1F
TR SR

— BN A 5 8% Scor A7 HUME B L IACTRE K AR A TR
GRJFDB 3 FAS[F] 15 O K ©RIBRTLIE , 2000).
U8 B b b ) BEE — B SRS 67 Seor (H 2T
03%0; FERMER 2K A 0% Scor(HZ AN F —13. 4%~
26. T2 I0) s A8 Jit g 0 Scor fH AR AR K 2R — 2090~
20905 PLARE 8™ Scor (B 22 50 AE R, H WL Y IF BB

R 3 LLISSHEEN IRERE AL R HFE
Table 3 Sulfur isotope distribution of Hongling Pb-Zn

deposit
FEA 5 RSN A ESS IATEE R 6% Sepr (Ko)
HL-1 HHH —1.1
HL-2 T —1.2
HL-3 B —1.6
HL4 AR —0.9
HL-5 [NRER —1.4
HL-6 N —1.6
HL-7 yiki2n —2.0
HL-8 ikl —2.7
HL-9 T —2.3
-12
1@ 2R ] 0
300 4MD NeR- 2. 4y 6ARSCHM A,
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SE 68 b T wiz 8 PSR 1999
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O
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Fig. 6 Distributions of the sulfur isotopic compositions

from Hongling Pb-Zn deposit

(L84 50 T UURUE (B3, 2009). AR - B S5 R0 4
BT 45 S 0T LT U B B TR 0 S (A T
—8. 0000~ 1. 9950 2 [E] A4 57t 22 KA s i [+ 3 2 7 A
B A L O CF 6 i L Y
—. FIRBEIRI R A E SR ARG SRR
FE AL — AL A TUBUE O JE s % 15 9 T X
LT A A £ R B T R 0
FMEZ— R AP RRIER AR ALE L XA B
VR R

P —— LR DA X RIS B 7 6
KAV T B AL 2 32 A (N S8 —— T A
WAl 5 2 42 8 0 04 TR 7 1992). 7 G
5P,/ Ph, 7 Ph/%" Ph 17 Pb/*' Pb 3 /(i it 2%
AEIEHE A 18. 248 2~18. 479 0,15. 510 8~15. 634 0
F137. 927 0~38. 436 0; #i K A4 Pb/*" Pb,”" Pb/
PUPLAI Ph/t Ph 3 3 A Ay A fb G [ 4 e 7
18.2151~18. 563 2, 15. 492 0 ~ 15. 605 9 A
13. 125 8~38. 501 4; 7" Pb/*" Pb-"° Pb/** Pb Hl
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YERT X e S EUR A0 R A5 DU s 4R (1 2L
(Reed and Spycher, 1985; Logan, 1999; Yao et
al. , 2001; Calagari, 2004; Zhou et al. , 2007) ;>4
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3 3 P S5 AR AR B R R S5 SEAI AT . Baker
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