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Fig.1. Diagrammatic geological map of the Huayuan
lead-zinc deposit.

1—Perm ian, Devonian; 2— Silurian, Ordovician; 3— UpperM id-
dle Cambrian; 4— Q ingxudong Form ation; 5— Balong Formation,
6— Sinian;

Niwutitong Formation; 7—Upper Proterozoic; 88—

Thrust fault; 8- Ore deposits (m ineral occurrence): A— Naiz-

ibao; B—Banpo; C— Yutong; D— Tudiping; E—Paiwu; F—

Shamuchong; G— Datiechang; H— Shuiyuan, I, Xiunao.
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Table 1. Homogenization temperature ('C ) of fluid inclusions in the Huayuan lead—zinc deposit

_— fiif T & e 3 il I
Beo& | o B | CPIME | PAE | B & | [ CPME | P | B0 & B CEME | R E
JrfRAa 82 |93~ 246| 151.1 153 130 |87~ 210| 139.7 140 79 80~ 200| 135.1 133
WA 18 |93~ 180| 125.0 | 136.5 56 |93~ 173| 131.3 133
ENrE 45 |90~ 173| 125.2 120 13 100~ 173 134.7 133
REER™ 17 |86~ 186 122.6 126 11 87~ 150| 125.6 133 24 |80~ 180| 118.6 | 177
R 162 |86~ 246| 138.6 133 210 |87~ 210| 136.4 133 103 |80~ 200| 131.3 | 126
_— HE =3 /S Bk il 1=
Beo& | o B | CPIME | PAE | B0 & | v [ CPSME | P | B0 & B CEE | R E

JrfRA 10 [114~ 206 155.2 | 146.5 20 |93~ 166] 121.6 117 20 |67~ 160| 117.7 | 117
NER™ 4 107~ 146 126.5 | 126.5 13 |74~ 153 121.5 120
S| 10 [114~ 206 155.2 | 146.5 24 |93~ 106| 122.4 123 33 |67~ 160] 119.2 | 120
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Fig-2. Histogram show ing hom ogenization tem peratures of different ore districts.

Upper: Calcite; Lower: Sphalerite and other gangue m inerals.
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Table 2. Average salinity, temperature, density and
ore-form ing pressure and depth of the

Huayuan lead—zinc deposit
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NN . = ook 19.47 136. 4 1.06 382 1.41
IS IREEZ 1. 24 km, X— W YE 18.87 131.3 1.08 367 1.36
SEREMVT BIRYEELREGE M B | 1056 | 12106 1.02 336 1.24
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Table 3. Gaseous components of inclusions and their main parameters in the Huayuan lead-zinc

ore district and its outskirts

V)| X ;}; Xn,0 X co, Xcn, X, X co lgfo, Igfco, | lgfeu, pH Eh/eV J;;g;
| dEBE | 6 | 0.9162 | 0.0645 | 0.0100 | 0.0016 | 0.0044 | - 48.40 | 1.17 | 0.40 5.3 |- 0.060| 0.31
BE | BB | 4 | 0.9384(0.0471 | 0.0060 | 0.0015 | 0.0043 | - 48.39 | 1.07 | 0.31 5.4 |- 0.063] 0.30
B | 4hE | 2 | 0.9488 | 0.0450 | 0.0024 | 0.0020 | 0.0018 | - 48.18 | 1.0l |- 0.07| 5.7 |- 0.070| 0.12
Jik | B | 3 | 0.9462 ] 0.0369 | 0.0130 | 0.0013 | 0.0014 | - 48.58 | 0.86 | 0.50 | 6.2 |- 0.09 0.52
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X 0.9338 | 0.0500 | 0.0086 | 0.0022 | 0.0031 | - 48.43 | 1.05 | 0.38 |5.4/6.3| - 0.07 0.36
Ah ¥ | 0.9406 | 0.0503 | 0.0025 | 0.0037 | 0.0021 | - 48.22 | 1.03 |- 0.1 |5.7/6.2| - 0.08 0.19
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Fig-3. Evolutionary trend of gaseous com ponents of inclusions and main parameters.

A— Northern part of the ore district; B— Southern part of the ore district; C— Outskirts.

3 ARIIA T A

3.1 M4 RHIE

W IXFES 6 (HL NEER 104N BT YIaAS), AREAE L4 (b AR AR 2 A, ik
AR 204, SN EZERGL 34 B R B T PO R FH AR IO 2, FEAr
SR P REFEG TS (3R4) . AW FREAT:

(1) XL R, sof ANAEWNEEN HAZLE, 1T HCO; [ AERRIR SR 4 b Hy B, X b
ST BEARJE (25 I RO AR BT IS ), (HAE250°C AR JE R M R, 15 feis s
IR ZER, B2 A R T X S W) e UTUE I IRVRAH A0 o0 s i, G 5 .

(2) WAL, Na' > K' . ca¥ > Mg . Cl > F WIFRAL EMVT BRES i B A1,
A Na" /K* HAEA K ca® /Mg HAERE, XA T3RE =X MvT BRI — B A



Flok Fol XIS ACSEEYEER PR I AR IR A B 2 179

(Na" /K"'=35.3, Ca" /Mg'= 4.5, Na"/K'=34.6, Ca®" /Mg> =5.6"").

F 4 ACHEEYERY X RAME AL ZEAR AR AL R E (mool/kg H20)
Table 4. Characteristics of fluid components of inclusions in the Huayuan lead-zinc

ore district and its outskirts

U] A i FEfC| k* Na® | ca® | Mg* | F CI |HCO" | SOF | Na/K |Ca/Mg| F/CI
wof 4 10.057|0.373|1.858|0.191 | 0.327 | 1.530 0.481 | 6.82 [19.27] 0.20
Wy OB 0.305| 0.245| 0.710 | 0.339 | 0.260 | 0.640 0.477 | 1.75 | 10.33| 0.76
KEHFH A | 6 |0.098|0.361 | 1.686|0.150 | 0.312|1.710 0.494 | 5.78 |21.47| 0.40
BE Y)Eq]ﬁ%z? 4 0.368|0.199|0.395|0.149 | 0.211 | 0.473 0.455| 1.97 [12.96| 0.70
X I B 6 |0.284|0.366|1.302|0.1240.310 | 1.275 0.373 | 3.63 |13.97 | 0.53

s M B 4 0.089|0.191 | 0.970 | 0.188 | 0.215 | 1.051 0.638 | 4.00 | 13.05
b iE| 2 10.014]0.207]0.411 | 0.115 | 0.219 | 1.270 0.677 | 6.33 [15.93| 0.21
75 5| B 2 | 0.077]0.986|3.007 | 0.452 | 0.040 | 1.552 | 4. 404 13.64 | 7.30 | 0.02
i il B 4 |0.025|0.328|3.442]0.376 | 0.151 | 0.776 | 3.775 15.80 | 28.53 | 0.26
) b G} 2 [0.018|0.330|2.494 | 0.047 | 0.082 | 0.614 | 3.130 22.45|36.56 | 0.15
LT . 16 | 0.144|0.390 | 2.028 | 0.244 | 0.213 | 1.147 8.02 | 16.73| 0.40
LN I | 4 |0.016| 0.30 [1.452(0.068 | 0.150 | 0.942 14.39 | 26.24 | 0.18
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Fig.-4. 60 versus D diagram of ore fluids.

Dots and circles refer to late stage and early-m iddle stage respectively.
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CHARACTERISTICS AND MOVEMENT OF ORE-FORMING
FLUIDS IN THE HUAYUAN LEAD-ZINC DEPOSIT

Liu Wenjun and Zheng Rongcai
(Chengdu Institute of Technology, Chengdu 610059)

Key words: M VT ore deposits, ore-form ing fluids, hot brine, transverse m otion, Huayuan

in Hunan
Abstract

The Huayuan lead-zinc deposit is a large M ississippi Valley type (MVT) ore deposit in
Hunan Province, which occurs in the algal-oolitic limestone of Lower Cam brian Q ingxudong
Form ation. The ore-form ing fluids are hot brine w ith higher salinity and lower tem perature
accroding to detailed studies of some fluid inclusions. H,O is the main com ponent, and CO;
+ CH4makes up some 5% in gas com position of fluid inclusions. Igfo, is stable (- 48.0~ -
49.0), pH= 4.3~ 5.8, and Eh= - 0.07~ - 0.10 eV in ore-form ing fluids. In addition, the
concentration of sodium ions is higher than potassium ions in the fluid, calcium concentration
is higher than that of magnerium, and chlorine concentration is higher than that of fluorine.
Al these are comm on characteristics of MVT ore deposits, but the Na” /K" ratios are lower
and Ca® /M g”" ratios are higher than MVT deposits in USA. The higher content of potasst
um ions in fluids is partly caused by higher concentration of host rocks of some orebodies.
Hydrogen and oxygen isotopic com position of fluids proves that the origin of the ore deposit
is related to the form ation water w ith the addition of late meteoric water. Plenty of data show
that the tem perature of fluids and content of CO2, CH4, K*, Na". Ca™ decrease from north
to south in orefield, suggesting that the m irgation of ore-form ing fluids is from north to
south by transverse m otion in host rocks, and the same m igration may take place in the pe-

riphery of the oreficld.



