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Fig.1.  Distribution of ore deposits in the Zhazixi antimony ore belt.
K—Cretaceous; C—Carboniferous; D—Devonian; O—Ordovician; -€ —Cambrian; Z—Sinian; Ptbw—
Wugiangxi Formation of Banxi Group; Ptbm—Madiyi Formation of Banxi Group; Ptin—Lengjiaxi Group; 73—
Granite; 1—Unconformity ; 2—Pseudoconformity ; 3—Fault ; 4— Antimony orebody; 5—Antimony-gold

orebody ; 6—Tungsten orebody; 7—Ore deposit and outskirts.
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Fig. 3.
the Zhazixi antimony deposit. the Zhazixi antimony deposit.
1—Fault ; 2—Main ore vein and serial number ; 3—Serial

number of vein group;4—Geological boundary.
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Fig. 4.

Diagrammatic geological section of
the Zhazixi antimony deposit.
1—Fault and serial number; 2—Antimony ore

vein and serial number; 3—Geological boundary.
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FRABBAL. TR AuSEARKER NABRBARFRELGH AuQ0O DT ESIT
LGEDERERAAEDE B3R 71, ER TP E GRE (L2088 H3. 69, BFHD A
(5HHD H2. 40 NG R, HREADEREFREN Au FB9.71X107), H EBE 5 T&
BFHUHDELH D FI 16X WHERK. ZEE LEUBKRERNE, FEUA
EOERFDENENHREEL, L. TR AUSENERTEHETIEREERFAERN.

Rl HEXTERTHENBARSERAERE
Table 1. Contents and enrichment coefficients of trace elements in major ore-control strata
of western Hunan
oK 5345 KR X O BRI -
B OREEA RREH OERA LRRETE AEBRA LR | HR
BN 39 16 32 12 18 B
TE X F Cv X F Cv X F Cv X F Cv X F Cv
Au| 2.5 1.4 105.7( 4.9 2.7 37.2]9.57 5.3 19.7(10.02 5.6 72.6|2.79 1.6 134.2| 1.8
Sb 1.9 9.5 96.4 1.4 7.0 80.4}|1.06 5.3 124.5/0.93 4.7 85.5(1.39 7.0 137.7| 0.2
TR
w 3.4 1.7 45.6 2.5 1.3 51.0(3.08 1.5 10.1(2.91 1.5 5.2 |3.35 1.7 26.1| 2.0
-5 409
MEEE As| 5.4 3.6 131.0; 28.819.2 131.0{2.57 1.7 123.6{6.23 4.2 90.9|7.65 5.1 175.6] 1.5
@ Hg| 66 0.8 41.2] 54.6 0.7 39.0(60.65 0.8 82.3)89.5 1.0 88.5[41.89 0.5 51.6| 80®
(Au.Hg|Cu| 28 1.1 147.8| 13.8 0.6 10.6|15.65 0.6 80.8|12.17 0.5 22.2(13.67 0.5 76.2| 25
-9
H107H Pb 36.6 1.8 81.2 16.8 0.8 82.1]36.7 1.8 44.2(38.91 1.9 55.7|21.33 1.1 32.6 20
ARITRN
5 Zn| 91.7 1.3 31.4 34.4 0.5 113.9(9%0.7 1.3 37.3|42.5 0.6 65.4|42.61 0.6 104.8 71
10~
Sr 68 0.2 44.8 23 0.1 60.7|79.6 0.2 28.7}55.9 0.2 81.0(62.83 0.2 38.0| 350
Co| 23 2.3 25.2 8.5 0.9 57.1120.1 2.0 24.8114.83 1.5 33.0)11.78 1.2 29.6 10
Ni 34 1.7 31.1 5.6 0.3 147.1(34.1 1.7 43.1}11.5 0.6 22.9|12.72 0.6 37.7 20

OBERA  BRHKRER LR, 1991; @IF Taylor et al. ;@M FRFHE QB REATR TSR/ L KM 7F
#1800 B R

Xt HCBF AR B (R 1D, L oy Pl i b e st B A IR 1B X 5 W Rt i 589 i IR M X 7E A,
Sb M EBRERSMFELYFENEER FTERAE.OBRREMX SRBANALREL
TEREREMEMAEEMVAHCERETERN Au 58 (E5); IXLEREAH Sb I BIFE,
HREM X DREHY Sb S B TRBEM X AR B AL (E5h) @K B X BIREHN
Au KIBE B E(Co=105.7 %) X3 (E 60) 70 A A FFAE, T @ K DR BEAN Au I E
X B PEMRES (Cv=19.7 20, TEX R E T B+ (B 6c) BRGNS P X DR E
MM IRE AR Sb LA B AL DU 5010 0 R 4E .

H5EREERD AR, REMXRFR Au.SbAGH L, MEBFRBX LT
S HERXTABERRXBDESEFHMEFTRT TRNTRRFHBH A T2,
XRARTHETRT TR TENERARRET S TR —ER AR LR R
A 5 LT I0 R I B R DU S A A AR AR Y ST U IR B, BT T R R R R W
(Z) WS i ER P BER N 0 LA FIAR R .
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Fig. 5. Variation in gold and antimony content of the main ore-control strata
in western Hunan.

1—Lengjiaxi Group;2—Madiyi Formation; 3—~Wugiangxi Formation; I —Lower Member; I —Upper Member.
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Fig. 6. Histogram showing contents of ore-forming elements in Banxi Group.
a—c—Zhazixi area:a,c—Madiyi Formation;b—Wugiangxi Formation;d—{—Woxi area.d,

f—Madiyi Formation;e—Wugiangxi Formation; F—Frequency percentage.
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3.2 FTREERMIE
B RRGY RIUERHRERH BRI FEFTIER (R2,3), TERT XHBTEYR

#2 FRRMEBFABRALERSTHENEREERBTRSR
Table 2. Trace element contents of primary halos along geological sections of various levels in

the Zhazixi antimony deposit

TR RS H (Au. Hg 51075,/ H107%)

BERATT B4

Au Sb w Hg As Cu Pb Zn Co Ni Sr
KB#EL 18 2.79 1.39 3.19 41. 8 7.64 13.7 21.3 42. 6 11.8 12.7 62.8
PXHE| 10 1.28 6.30 4.21 60. 0 4.6 16.0 23.7 70.1 10. 4 12.9 61. 6

3257 B 59 2.93 103. 8 8. 65 184.5 59.56 15.7 31.5 55.9 12. 8 15.5 88.4

185 B} 26 2.72 607.6  11.07 304.6 51.6 18.4 53. 8 68. 4 15.4 18-8 79.5

65 Bt 23 7.82 396.2  10.92 142.5 156.8 22.0 28.9 56. 9 18.9 21.3 85.9

PERFH | 108 | 4.23 403.5 10.30 224 83.9 18.7 40.3 61.6 15.6 18.6 83.8

OHRUBYREREA LREIBFHHE

HBFRENERT . HP SO WREBRERE(Ci =290, LEK3),HPSh EXBIEHTRE
BRAESNEF ST EAETELRE Sb LA 2B Sb 4, As Heg W IR R AR E I R W58
BHFENREHIERITER, T Au R HRENEMK. AEHEB Sb.As W I RHBRE &)
IR FEE i 38 047 A6 238 0, DL Sb 3K i R BE 5K, T Hig #4952 6 SR BE U B 5% A 494 7 8
PRAFEERRTE—ERERTHE.

*3 EFRREBIBRALBRSTHENEREERBTRREMEE
Table 3. Anomaly contrasts of trace elements in primary halos along geological sections of various

levels in the Zhazixi antimony deposit

HBETRWEEOCC)H
TERE pEGHE
Au Sb w Hg As Cu Pb Zn Co Ni Sr
325 B 59 1.1 24.7 2.7 4.4 7.8 1.2 1.5 1.3 1.1 1.2 1.4

1854 & 26 0.97 437.1 3.5 7.3 6.8 1.4 2.5 1.6 1.3 1.5 1.3

65 B 23 2.63 285 3.4 3.4 20.5 1.6 1.4 1.3 1.6 1.7 1.4

FEFH | 108 1.51 290 3.2 5.4 10.9 1.4 1.9 1.5 1.3 1.5 1.3

OHEHERR AR S ENTFHESRBARRE LB TH SR

PRFAEREREHRITR LA S R B [ 5 HE TR h 3R 8 H R R
R,
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Fig. 7. Variation of intensities of Sb,As,Hg,W anomalies with depth.
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PRARCEBHHRTER (RO, BRRSOPREAPEFEHE U7 %~7.7 %), 1%
RE pH .5 K8 Eh R H—EIR (150~220 CYH R &4 A7 R BT Wik BE T K —
PR, P— A BT 5L,
4.2 BT FEsE AL T

BT REHSHERS GEOL CO, .CHM H, HE R W B AR F R B A EPHRE
IR CH. & BB B 3 T B i, CO. By & B F 7, 53X W] BB & pH (B 17 IR B0 A i
BREMREZ —.

B R BAER S (RO EE CI->38>F K Ca’* >Na* " >Mg™ >K & FIREF
B, @R FARANE Cl $1 S\ & Ca & Na fyHF(E . FEIR E R R, Cl™/2S EMS I,
7 Na®/(Ca® +Mg*" ) B U R W7 P (1 8) , REA B IR IR, M Ca BB F HEME CL T
KAE 138
4.3 SEEMRBTRRY FERR

AEAEGBERKHS . EFEAEN € FH (ES5) 6D K —61 %o~ —65 %0,0 Ouolf N —
6 %o~ —8 %o, BATE BB A FE 6D-8"Ou,o B L (B OMBFE AR IRKLKMIE, REWE
R HEAKFFIE , R RT WA KR FERE KSEK.

HEFHE B FAEARERESRBEANKE Ac-SbWH T REAR L RHARB R
ER—EE L HESEESRANBEKR SR, BRAVHEREERKSEEKHE
AEHE T HEH HDRBEANKRRA-SO(W B L ZE AIRR4H ¢ B IRShE L, R



48 7 OOK M K 19964F
T4 ERRPTH WS EE L E RS KE
Table 4. Temperature,salinty and composition features of fluid inclusions in
the Zhazixi antimony ore belt
SRS WA R A 1g—
- (Rl (109 (mol/D 4 gn E Gl Ca N A
o P Cl 55 Mg CatMg %)
H, CHy CO,| F- Cl- SO{~ Kt Nat Ca2t Mgt @e) :
ZC13-1|E & 0.16 0.8116.96{ 0.06 0.26 0.13 0.21 0.37 8.07 —0.58 0.23 2 0.57
ZC21-1|E R4 0.18 0.75 6.16| 0.09 0.42 0.12 0.341.95 0.03 [9.29 —0.67 0.21 3.5 65 0.17 217 7.7
ZC17-1|FE 8 0.23 0.5534.79) 0.77 1.02 0.59 0.14 0.08 6.24 0.07 |8.92 —0.64 0.76 1.73 83 0.01
YD43-

L4 EH 0.16 27.4] 0.02 0.10 0.05 0.17 0.10 0.01 {7.58 —0.51 0.20 2 10 1.55
YD43-1|F B 0.17 19.14| 0.12 0.17 0.20 0.17 0. 30 7.13 —0.47 0.71 0.85 0.57 220 7.45
YD43-

Ls £ 8 0.16 7.75| 0.10 0.23 0.14 0.18 2.27 0.03 [8.79 —0.61 0.44 1.64 76 0.08 156 4.7
YD43-21E 8 0.17 0.3029.85| 0.02 0.16 0.04 0.16 0. 03 6.73 —0.48 0.13 4 5.3 167
YD43-4{F 0 0.31 1.12 55.1| 0.62 0.87 0.49 0.06 0.03 4.14 0.05 [8.61 —0.62 0.71 1.78 83 0.0007
Y1-4 |[E8| 0.16 ©.4420.59] 0.08 0.19 0.29 0.16 0.13 0.03 [7.08 —0.50 0.42 0.66 4 1.0 222 4.8

I SRBEALE . ZC13-1.2C21-1. ZC17- 1 SRR B ﬁﬁ&%ﬁﬁzs*&,YD43-1-4‘YD43-1‘YD43—1—3‘YD43-Z\YD43—4%#§%.
HERRST185PER YI4SHRE BB 65PE, M & .8 ZC17-1. YD43-4 SRR B A KAHWH E X

Na*/(Ca* +Myg)

2. oT
1.5}
Lop
o.sl /
0 . .
0 a2 180

55418
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Fig. 8.

Variation of Na't/(Ca®*t +Mg?*)

ratios of ore-forming fluids with depth.

R5 EERBTKENE SRAK
Table §.
composition of the Zhazixi antimony deposit

Hydrogen and oxygen isotopic

A3k 8Du,0 6150;120
REME #BS e 26T

boE 3 (SMOW,%:) | (SMOW ,%:)
3255 B | ZC13-1 | A3 (IMEkKl —61 —7.6
32618 | 2C12-1 | A3 (o dikAK 65 —8.0
185 B | YD43-1 | A3k kK —63 —6.4
1858 | YD43-2 | A3 amikk —62 —6.0
185FR B | YD43-1-3 | A3 fuMikK| —65 —6.0
6518 | Y13-1 | A (@WKl —65 —6.4

B RS R Y EL A B B 0 X S XU BER BRI R R S B4 R
BAHTE, RIEKS SR ERANESAME 2 RRRE S,

4.4 Sb.Au F L HEREMERLEALE

B 7 T 5 1 L ST R LA P A RIR Au-Sb (W) RF#, 1] 78 2 i i i % A9 I iR Sb 5™
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Fig. 9. Hydrogen and oxygen isotopic é-so 'Lf. L a Js
composition of ore-forming hydrothermal -80 L‘i‘
A
solution in the Zhazixi antimony e
bel -20-15-10 -5 0 5 10 5 20 2?5
ore belt. 410 (%)

1—Zhazixi deposit ; 2— Woxi deposit.

BRIMTE Au.Sb B IRBTFEBALE, RN ST TR LRI &4, FRB T & S.Cl #h
BAMBERLES Au.Sb.As B P—RIEK-FMIE LR 4 REKBE RTLF A FAFERE
MITRMIE RS E RELW.

BEXMTEREBRNEW (RO FERALEN T =Z7HEH :OFE100~250 CHEREEEMN,
BEIB B, Au B IRIE SRRMT I K35 F 250 CRABEMIBER(47.5 %) XIREH =300
CHY, Au B8 3 5T BRI X B , SR IR (:22250~300 C) KT, SHRMWXT Au #9715
LB 7 B B REAR ™ . @FE100~200 CAY IR BETE BBl P9, BEVR B A 780, Sb . As By IE R AH Y
WA TF200 CHHABRIMIERGIBINTT. 9 %M17.1 %) XBE FHE F250 CHE,Sb.As
H I8 1 B B IR 4R FH R FI300 CHT,Sb.As BB EFZ 5200 CHIEIL X
B, BEXT Sb.As MG LEE 1 2 R E 20 (BB L BEEE ¢2200~300 CORMAET,
FRART SbAs WIEEESEH BRE , RIE (¢<<200 C)FKMA T HEFF Sb.As ZHA
EYMEREUMHER . OLRBEHRE M, B TEK Sb—Au—As B FIEHE IR .

®e FRIBEARGTHERRER

Table 6. Results of experiments performed at different temperatures

WAk Au Bk Wikd SbAM WET As K
AufE BE SHRE RBE AsRE B
(ng) %) (pg) % (pg) (%)
N19 100 0.025(NH.):S 408 |5~6 5~6| 2.08 14.86 0.3 12.50  0.60 8.57
HBEA Né 150 0.025(NH).S 360 |5~6 4~5| 3.74 26.71 0.3 12.50 0.40  5.71
KR N1 200 0.025(NH,).S 240 |[5~6 4~5| 4.58 32.71 1.87 77.92 1.20 17.14
BaE N5 250 0.025(NH).S 240 |5~6 5~6] 6.65 47.50 1.00 41.67 0.60  8.57
N17 300 0.025(NH,),S 216 |5~6 3~4| 3.14 22.43 1.8 75.00 1.00  14.29

TR BE A% maetE  PH
HES i
®HE (O (mol/1) ¢h) AT R R ]

A RMBRKEN TRKRBEHERNRDBAE=ZAFE O TIKEN T, Au,
Sb @) W38 R AE Y 3 B0 Au 89 BB R E R K32, 7 %6(0. 025 mol /1 (NH,).S)HI18.7 % (2
mol/l NaCl),Sb R B ERIEZE 591. 7 % (0. 01 mol/1(NH,),S)M41.7 % (2 mol/l NaCD),®
Au Fl Sb ESHKMEBER KBRS HIE21. 0 %~32.7 %H33.3 ¥~91.7 %R ESE
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B ESEKRERE(DRH. 7 %~18.7 %OM12.5 %~41.7 %) HHE.BAs B‘JWWE:'
A B 2K 9 RN AR BE 8B, (H#E4 55.€0. 001 mol /D) & (0. 5~2 mol/) IR S EAK B W h#1 B
ERREMBHNIER(22.86 %),

#7 FRANMTEAGTHIXRER

Table 7. Results of experiments performed under the condition of different media

wo | zn B SRR ﬁt“l pH WP Au ik Wtk Sk Wik As Bk
2% | B8 O (ol /D) et fi] AufE BF SbEE BE AsRE BXE
(h) [REFIRNE (ng) (%) (ng) (%) (pg) %)
Ni12 200 0. 0001(NH,);S 240 [ 5~6 4~5 2.94 21. 00 0. 80 33.33 1. 00 14.29
N13 200 0. 001 (NH,),S8 240 | 5~6 4~5 3. 46 24.71 1. 80 75. 00 1. 60 22. 86
N14 200 0. 01(NH,),S 240 [6~86.5 5~6 4.26 30.43 2.20 91.67 1. 00 14. 29
THR® Nt 200 0. 025(NH,) ;S 240 | 5~6 4~51 4.58 32.71 1. 87 77.92 1.20 17. 14
zﬁ&ﬂ{l N21 200 0. 5 NaCl 240 | 5~6 4~5| 1.36 9.71 0. 30 12.50 1. 00 14. 29
REB| N2z 200 1 NaCl 240 | 5~6 4~5| 1.30  9.29 0.80 33.33 1.00 14.29
b3 N23 200 2 NaCl 240 | 5~6 4~5 2.62 18. 71 1. 00 41.67 0.60 8.57
N24 200 0.001(NH,);S+0.5NaCl 240 | 5~6 4~5 2.14 15. 29 0. 80 33.33 1. 60 22. 86
N25 200 0.001(NH,),S+1 NaCl 240 | 3~4 5~5.5 3.46 24.71 0.90 37.50 1. 60 22. 86
N26 200 0.001(NH),S+2 NaCl 240 [ 3~4 4~51| 4.67 33. 36 1.00  41.67 1.60  22.88

FWERERR, TH A RNERF L RRAETHEF Au.Sb ELTEZRT KA DHE
R BB WS ARSI KR <200 OY&BT B E LB Sh BiEkIHtT200 ChY
BRAECER, BRENASEHESE Au B KEEHF250 CHREIAFRIGEILE, I 5K
PR Au.Sh XBIBRERKE,

T ERREEEE R (F8)FWH KR Au-Sb(W)F KRBT FiAEA SS>Cl 1k E
FH) . 3S W fEL. 49~2. 58 mol/l i, FH1. 86 mol/1;Cl~ ¥k BE#E0. 06~0. 67 mol/1 [HAE{k,,
F-#50. 31 mol /1. ZS WH L CI KB ARE BV HEAEE SR Cl W BERE.

*8 HMETTEH B Au.Sb T RET RS/
Table 8. Comparison of properties of ore-forming fluids between Au,Sh deposits in Proterozoic
of western Hunan

WA L4 Gmol /1) ¥—-BE HE
FEER YA BHE WikvY 7B )
F- Cl- 80i- K* Nat Ca?t CH (wt%)
7 pay 3 ¥ B |0.07 0.23 0.14 0.20 0.74| 150~220 4.7~7.7
BER Sh PR

2 y:§ 2z £ B [0.70 0.95 0.54 0.10 0.06 5.19 (196) (6.2

1 0.42 0.67 1.49 0.44 2.08 0.27 264 5.7

K® Au-Sb-W faka £ 7
- 1 A% £ B [0.24 0.19 1.50 0.08 0.46 1.75 200 7.0
1 ¥ £ B [0.33 0.08 2.58 0.11 0.60 2.44 115 7.5

OFFHA R AEE LRI, 199 RARE IR BXFRIGS
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BER Sh U KRB WAERA Cl->2S fkEF5.ZS % #0. 05~0. 58 mol/1(GE
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GEOCHEMISTRY OF MINERALIZATION IN
THE ZHAZIXI ANTIMONY ORE BELT ON
THE MARGIN OF THE JIANGNAN OLD LAND

He Jiang ,Ma Dongshen and Liu Yingjun
(Department of Earth Sciences, Nanjing University, Nanjing 210093)
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Abstract

Based on a geochemical comparison between ore-control strata and ore deposits,the pre-
sent paper points out that Sb(Au)mineralizations well-developed in Proterozoic Banxi Group
of western Hunan are consistent with high-discretization and multi-kurtosis distribution of
ore-forming elements in the ore-control strata. The high-discretization and multi-kurtosis
distribution characteristics of ore-forming elements may serve as favorable geochemical crite-
ria for ore-prospecting in this region. From Woxi Au-Sb(W) mineralization within the Jiang-
nan old land to Zhazixi Sb mineralization on the margin of the old land, =S concentration of
the mineralizing fluids decreases obviously,and the proportion of meteoric water gets increas-
ingly larger. Sulfur ligand and its concentration in ore-forming fluids as well as temperature
of the fluids constitute major geochemical mechanism controlling Sb, Au mineralization and
its zoning in western Hunan,whereas abundances of ore-forming elements in the ore-control
strata merely play subordinate role. Ore-forming fluids characterized by relatively high tem-
perature (£,.,264 ‘C ,early average temperature of the principal ore-forming stage 232 ‘C) and
rich sulfur (zss1. 86 mol/1)and ore-forming fluids noted for relatively low temperature (¢
222 ‘C ,early average temperature of the principal ore-forming stage 198 ‘C) and low sulfur
(z550. 25 mol/l) control Woxi Au-Sb mineralization and Zhazixi Sb mineralization respective-

ly.



