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Fig.1 Geology of the Tulasi aréa, Xinjiang, China
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Q—Quaternary loess; K—Cretaceous sediments; C;—Lower Carboniferous volcanic rocks; O—Ordovician limestone;

Pt—Proterozoic basement; Yni—Middle Variscan granitic porphyry; Y;—Middle Variscan granite
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Table 1 Alternation types and main mineral assemblages
of the Jingxi—Yelmend gold prospect
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Fig. 2 Interpreted geological map of
the Jingxi—Yelmend deposit
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1—Volcanic breccia (mass flow deposit) ; 2—tuffaceous sandstone;
3—dacitic intrusion; 4—crystal tuff; 5—trachy basalt; 6—conglom-
erate; 7—sandstone with conglomerate; 8—sandstone; 9—brecciat-

ed limestone; 10-—massive limestone; 11—section line
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Fig. 3 Hydrothermal alteration distribution and
zonation at Jingxi—Yelmend gold deposit
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1—Un-alterated and young cover; 2—argillization; 3-—intensive

silification; 4—hornfeled or skarnized rocks;5—intensive

argillization; 6—fault
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Fig.4 ACF (A1203—CaO—FeO) and AKF (Al;O;-(Na,O
+K;0)-FeO) diagrams showing alteration types and
related dominant mineral assemblages of the Jingxi

—Yelmend gold deposit
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(a)—argillic; (b)—advanced argillic
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ZAARS NN RIRRYE PH<3) KR &
H2A RN SR (Hedenquist et al. , 1994; Arrib-
as,1995; Thompson et al. , 1996) , XFpHii&, ¥ &
ARRERRE TIO (4B oW HMAS 2%

WHERR, MRREZA A% M T H A — e Ry
B & i1k £ K (Hedenquist et al. , 1994) , & —
FREERZILRA RN T REALH B L H
L o U6 B $ 1 2E i R h AR W B AL (B EE ) 3
¥R RS BE R M P HE,pH H
AR EH=3) , MAEMERNIFEARERZILAEN
-

BERREBEMENRE, R T R F
B B F77E (Oehler,1976; Dong et al. , 1995) & Hitk
P BR B ANEREREE A A A, B RS A, Wi RP A
HWIRS, Wik5 A A 8RN, ¥ B % (Buchanan,
1981) o J5h FE J7 #Y 8 I 5 B0 A 6 8 , SOAE AR G3- >
RHF.pPHEABET YRR, MT MR ST
B Y 55 18 BUE I PR R BR R 4L . B, T 3
HIBERE 43, ERB R R HFEAREH BTN
BT, VLD PR HIE X EITH. kR
LR T ERNEFRREAFREE WX KN
FRRE W R E UL B 55 R 3 7T BB R R X BE T AR
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Table 2 Summary of microthermometric results for fluid inclusions of the Jingxi— Yelmend deposit and mineralisation

o N 0,

- FE — B | MEaR z bnice ('C) & (C) EhBE (wt % NaCD
7Y (m) | B4FE | (T EHHED 25 AL B Ty | BAEER | BH

2-30 A% | BAREHE (1934 FE —0.7 ~ —2.8(8) 198~260 (11) 246 1.7~3.9 2.9

2-47 BE | ZHLRARK(1921] F4E —1.1~3.1(9 217~271 (12) 240 1.2~4.3 3.1

2-75 AX |BARAX|1890 K4 —27 —0.6 ~ —2.3(6) 203~260 (18) 235 0.7~2.4 1.9
2-104 ¥ (ZARAXE|1872| K& —0.9~ —3.2(13) | 211~268 (12) 251 1.5~3.6 2.6
2-134 A% | ZARAEKX|1836] KA —1.2~ —1.8(7N 201~256 (9) 233 2.1~4.1 3.1

;Is 3-21 AE | ZRARAEHE|1947| FEAE —0.3~ —0.9 (3) 199~275 (9) 249 1.5~4.9 3.2
| 3-78 BE (ZARAEKX|1895| FR4E —1.3~ —2.1(4) 203~275-(16) 248 1.2~5.0 2.8
ﬁ 3-148 A% | BARAX|1830| FEAE [—25/—30 —0.4 ~ —0.9 (10) 221~268 (7) 251 0.8~2.3 1.9
3-223 A% | HERML (1750 JFHE —1.2~ —1.8(D 216~266 (15) 245 2.4~2.7 2.5
3-275 AE | BERL 1720 FE&E —0.3 ~ —0.9 (3) 201~257 (8) 240 2.2~4.9 3.5

6-16 AR | ZARAE|1748] R4 —0.5 ~ —1.6 (6 205~255 (12) 233 1.5~3.6 2.3

6-55 RE | ZHARAE|1710| RAE —1.1~—1.912) 203~249 (7) 230 1.3~3.5 2.6

7-30 A% | BAREHE|1735| B4 —0.8~ —2.1(9 209~259 (13) 241 1.1~4.1 2.3
TC3-1x | RE 1900 88~98 (2) 93 0.39 0. 39
TC3-2+ | A& 1.08
TC3-3x | A% 0. 20
;s”rc-s-s-l* baE 3 1.54
| 6-28 AE |ZHARAE|1734| KE —0.7~ —2.7(7) 94~106 (5) 97 0.8~2.0 1.4
ﬁ 3-48 A% ([ BARAHK|1920] K& —31 | —0.8~ —2.5 11 95~108 (10) 103 0.9~1.6 1.2
X1 |BERA| E&AMK (1860 R4 —0.3 ~ —0.5 (4) 90~101 (4) 96 0.6~0.9 0.8
3-175 |E&H| EHAK (18100 KA —27 —0.1~ —0.3 (3) 85~98 (5) 92 0.8~1.1 0.9
2-110 |ESA| EHAMK |1850] F4& —0.2~ —0.4(3) 88~100 (6) 93 0.3~1.5 0.7

E: HESPARREE. WEEENBEER tnie. W * WEIES] B FIE (1995,
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WIFAMBEERRBRRBATANREET
Y. EMNBERRAKT Y. BERFGHEEREK.
YERFFIEEM T Y, A > T EE AL
PLHRANB EM TS EEMAESE 5ZHARH
EEAORMEE A, RHHEEESRBERE . /g
AHERTFERERENER, X pHEA N 3~4
(Gregg et al. , 1990)., EH E 5 A —FM I EMERE:
TR AL, XK LARA,BERERA
(FIRERBH =Y . BMABEKBA XN RERE
EET Y.

1o 0 0 A X T 3t IR A TR R AR A B R T,
W ER XA B B 3 AT, HE LR R4 <150~
220°C (Reed, 1976; Browne, 1978; Elders, 1981;
Reyes,1990) , IR IR AL MEBRE F L 5HHF
A AR FHAESERLE, AR EERRBRR
H .
2.2.2.3 RARAA

FEH T RERACTHTIMY KX RAH . FF
A B R R B FE 220~ 300°C 2 [8] (Browne, 1978;
McDowell et al. , 1980; Elders,1981; Reyes,1990),
M pH & 51K * 1 (Gregg et al. , 1990),

MNP AR B ) 25 [ 73 AR BE L pH AR 4L B 28 18] 43
AR AERE,, AP O HEF &K pHEM KR,
EEMAA-ARAEGHWIER, P HEFHEE pH 7
oA T RENER G, RHREEALARK, SN
MUmes BERAEREETYAE.

3 AR R AL
3.1 mH4ER

AXMFRET Y REAS  RAELEENR
FE R R ST, AR B LBt Ag/Au B RFIELE
BHERY WA .

331.1 METHAS

REFEEXHAR WX BT YHE (B R
) F AR BT R BB WA B AT 3 45 O - OREALHF
WRERE W Z LA M. R RS R
AR AE B 3 FF A F (BOBEKEAT Y, Ul s
MAEMRERERE QLA KA IR, KRR
B ERE R BER; @ A AL W Bl R R R AL ,
Bl &9 Je AL, AAUR E K, T B pH EFH 5
@hh AR R 918 L X (5] 49 150~300°C . HR$E
TYHESMER pHMEN R B REAERMEN 2~3,5K

—& RN BB E A 3~5,
3.1.2 mEaERE

B3 5 % (1996) B MR T XX 7 M AR &
R4 . BEERIEXS 58 MUBEKF WMEMHEN
EXNEEESRNE, RAT P HBEARPH
MR EEER LD, BAMEBDN, KB REEWHEIEF
IR . MNP EFER R B RAEMRRAE
FEGAFI 18 RSP T T, SR AE 2,

TEAXFHREGEETFIAIFE . RAS
BERIEOMKAGEEIE (E D, BINKY—
BEMEEMHECHERLE S Hp I REACEENY
{&E B (0. 3~4. 2wty NaCl) 4 & % W F Arribas
Q995 Fr Ry IR B ALtk R P 5F — A 2 ik, HAH
AR A — B E (6, =180~270C) 5 R H fth —
o4 X, 11 B K F B Furtei, £k B hi 3t #1 E ©9
Pueblo Viejo(Kesler et al. ,1981) . ZER F R LK
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Fig.5 Salinity vs total homogenization temperature

(zn) plot of fluid inclusions at Jingxi— Yelmend
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Summitville (Stoffregen, 1987). % F| ) El Indio
(Jannas et al. , 1990) #1 H 4~ ¥ Nansatsu (Heden-
quist et al. , 199l XX BHEERRT I XK
MAEMTLORAEER. mEKEEMEREBER
NACEENREXGEYE S ERAVEAXPME.
B 5 4 (1996) TR G RAA L T 11 R BEMK,

MNE 5 R BEH, I RGEANLEEEY
—RENABTER.X—-ARTRFAMELT,
XEHTHRERAIBRIH TR BERBES
REMELE, AR ELE . B QB RRLMh
B A ER BB R B (BB IR R 240°CH A3 AR
lgfo,=—42~—32 M lgfs,=—13.5~—9.5. H{H
+ 4335 Furtei(Ruggieri et al. ,1997) , i B3 & /& F
Summitville (Stoffregen, 1987) Fl El Indio (Jannas
et al. ,1990), XA EERH XIR4 W 2B B #l A K R
.
3.1.3 BERME

AICHITT2EEAMBEMLR BTN . 18
MARRAEEAHAEL. BRI TERH
BiF B HRET W (EERBEAATOPEELN
CO;, BT P ER LR . BiF AR MR ELRE
5 CuO # LRI &£ SO,. 4 #rill#%h MAT251,
W3R AE B b R 2R 4 oD SE R (R 3D, R
H G RIIIRZE D 0. 160,

xR R AR AL RS RAT Clayton %
AITDWHBEF ERRKBAXESTTY— KB ER
¥, HETAMBEN 240C RBRIEQE KR
MHEHE). HTERWERRF 0 HEALXE R
1. 7%o~4. 3%0. 6D gy —60%,~—80%, (Xiao et al. ,
2000), FXEZERFAE 6 5 HMMEH KIH#
THEATURIA:.O D ERZHEMAR LY K
B, HE K FRBAREY K;@ O HEKBE T
Hih A SHRARESY K, Mz TRALEST
K@ RERAINERKERKEKWEEY:@
SERNELASRMARSY KER. RETH
SHSHIAE L X B A 5. 05%0~12. 77% » B K T 4H &R 1k
TEANSARRMEEWE 7. FEUENTHRR
AL
3.1.4 Ag/Aulb{f

ikl Ag/AufERF—NMEESE.ETLU
HHHmERABRRED EEHLEY KR (Cole et
al., 1986), BN Ag &L AgCl, BR#ATEH, T
Au WIBERT AR & AL TE 2, AT DL A R TE it
B EFTERRMBESRG. WAETIEHH Ag/Au
EHAFRET 18, WERT AvBUBRES . HE
TR AuNREEYERFE, BRERT 250C
(Franco, 1992), m&—HR/REEET KP4
LB E Ag/AufEFE3¥ R 0. 60~2. 93, M4 ¥ A

£3 FE-FREBBETVEARERURSTER
Table 3 Stable isotope analytical results of the Jingxi—Yelmend prospect

18 . 18
pas | ane | EEERRE L apman 5050, R s I
(m) (%> SMOW ) | (%, SMOW) (%o SMOW)®
3-30 30 BARE 15. 50 —80.5 13.23 3.5
3-66 66 ELE= 17.06 —72.3 22. 94 3.7
3-79 79 A 14.72 —61.3 5.63 2.8
3-110 110 AHRE 16. 34 —84.0 15. 84 3.2
3-140 140 BRASHDE 14. 33 —75.0 6. 30 2.7
3-162 TUDO3 162 e 5. 05
3-188 188 HAHE 16. 6 ) —92. 4 7.36 3.3
3-201 201 REALARE 17.72 —~84.9 9. 89 3.9
3-202 202 EEDEPHEEY 12.77
3-247 247 WA 12.42 —88.8 1.8
3-252 251 BvE%y 8.09
6-5 5 BB E 13.56 —91.2 8.14 2.2
6-17 17 - GRE 6. 82
6-35 TUDO6 35 ZAREHE 12. 23 ~71.7 1.7
6-52 52 B E 13.16 —73.9 3.77 2.1
6-73 73 R E 11.81 —178.9 —0.08® 1.6
6-164 164 LA BRELIKE 18. 87 —77.3 9.24 4.3
8-44 TUDO8 44 R E 14. 62 —81.9 2.8

P MR i R E R K AR R O BB R . D AR :1000Inaq-1,0=3. 38 X 10°T~2—2. 90, @KRMFHH.
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Fig. 6 ¢&D vs 60 diagram of the Jingxi-— Yelmend de-

posit (Variation in isotopic composition of hydrothermal

water at different stages in high sulphidation ore deposits

was shown, after Arribas, 1995)

1—MREME ST Fk; 2—F 4L 3— KB 4L Ju—Julcani;

Su—Summitville(3 E F # #I £ ) ; Ro—Rodalquilar; CL—Com-

stock Lode(Hishikari) ; Le—Lepanto (GEA )

1—Acidic alteration ore-fluids; 2—high-sulphidation; 3—Ilow-sul-

phidation; Ju—Julcani; Su—Summitville(Kolorado, USA); Ro—

Rodalquilar; CL—Comstock Lode ( Hishikari ); Le—Lepanto

(Philippine)
B Au I KF 1X107°8F,Ag/Au {HF 0.1~0. 59
EO, RIREESYURERPHEERS. HpH
{E K 4~5(Cole et al. , 1986) ,{%E: & (Hedenquist et
al. , 1990 AR R 55 GR E X T 250°C,Cole et al. ,
1986) o 3X -5 Hi 3C BT Al 35 B9 LW 1R BE F A 1 R 2 —
E2d: 8
3.2 mERE

REX RE MR REERENREE R,

RUBBER

B &%
S = N O = N O -
T LA ] T
N
7

i R&y
0 5 10 15 20
84S (%)

7 BE—RREEETRERMLERFE
Fig. 7 Sulfur isotope data of the Jingxi
—Yelmend gold deposit

B WA i A R 5 i AR s (R 231 B T IR K R L
8, HEAM B4 A=A BB,
R4 AR PREBETEHAFOHERN Ag/AufE
Table 4 Ag/Au ratios calculated from drill cores assay
s | 2AHETY & MAI>1X 107 MBS T
Ag/Au | BEBH | Ag/Au | R | Ag/Au | REGH
TULDO1| 2.93 136

TULDO2| 1.48 158 0.25 23 0.37 13
TULDO3| 0.96 339 0. 32 45 0.59 44
TULDO4| 0. 60 66 0. 36 4 0.4 20
TULDO5| 0. 81 126
TULDO6| 0. 95 169 0.1 4
TULDO7| 1.11 125
TULDO08| 0.76 91 0.1 6 0. 37 28

(D) B—WrB: B & AT B LA 3R VR A
R E, & SO .K*.Na*.SO, & CO, %,SiO, #
B, Au L Au(HS), B RFF7E,. & pH(2~3), R EF
200~300C,

(2 BoHBR:MELASEERN. &R
B PIHRBREMSEAREELTERE I8 RE
W IR BA R EYRR#,CO, # pH HFH# (3
~5 . UREIAEERERERET WHERE SR,
B AMmB BRI E. RE—ALGRT YRS
A . ik B 5 K SRR IR A T ER B K, IR
BB B R T A0 B 43 BB AN pH B . T ZE
TR 30 B L R AR SR FU A BR MR

Q) B=pB-HYE S ENER, 71k
WMEHPLOHEREAAERMFALGETYAHS;
oA RSN 2 SR BB R AL AR AL b A B A
f. EFXEBEVIREAFNHE.

4 45

N R A — RS EED R IR A 4
ﬁﬁ&ﬁl@@h%%\ﬁﬁi@%ﬁi*ﬁﬁ%@ﬁlimﬂ
FoRIERT KE—THEHRARMNRRKERAKS
K. HRBRAEHELETT A, BTk
—& RN AR B A T AL ERE, AT’
BT R 4. HTXEAERRIL#EX
ERH—IFREEST K MAE - EHRTEX.
S INEF S TAE )& A WA F T WMC A 7 Charles
Wilkinson , Paul Mazzoni & 2% T 78 Jifi F k& Ak T 22 B2
REAB B, BT RE - X ANERERTR
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Fig. 8 Hydrothermal alteration model of the Jingxi—Yelmend prospect
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1—Zone 1; intensely silicified zone; 2—zone 2, intermediate—advanced argillic alteration zone; 3—argillic alteration zone;

4—vuggy quartz; 5—fault; 6-—fluids flow direction
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Hydrothermal Alteration and Ore-forming Fluids Evolution
of the Jingxi—Yelmend Gold Deposit, Xinjiang, China
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Abstract

Spatial zonal features are well shown in"the hydrothermal alteration distribution of the Jingxi—Yelmend
gold prospect. The central zone is chqracteri;zéd by intense silicification with a quartz/chalcedony-dickite assem-
blage. The intermediate zone shows advanced argillic alteration with a dickite-kaolinite-quartz/chalcedony-se-
mectite assemblage. The outer zone is characterized by an argillic alteration assemblage of kaolinite-illite. Such
zonation is a reflection of temperature; pressure and chemical gradients, suggesting there is continuous fluid/
rock reaction. The fluid inclusions indicate that the fluids related to the alteration and mineralization have tem-
peratures generally between 180~270°C and relatively low salinity (Max. 5.3 wt% NaCl equiv. ). The evolu-
tion of the ore fluids has undergone three stages: (1) Early-stage acidic (pH=2~4) ore fluids were buffered
by fluid in neutral limestones while flowing upward along steep faults and the pH values were slightly increased.
(2) The pH value was. increased to 3~5 when the ore fluids reached highly permeable epiclastic rocks (con-
glomerate and conglomeratic sandstone) and rapidly reacted with the country rocks, particularly with the assis-
tance of in-charging meteoric water. " In this stage, the composition, temperature and pH values were changed
and the physicochemical gradients were generated. Highly concentrated residual SiO, and most acidic (pH<3)
fluids were retained in the central part of the fluid-flowing zone, where vuggy quartz (acidic leaching) and dick-
ite occurred while the marginal parts*have relatively high pH values and intermediate-argillic alteration was de-
veloped. With the decreasing of temperature and pressure (boiling) , and increasing of oxidation for the ore flu-

ids, the alteration zonation was formed and gold was deposited.

Key words: hydrothermal alteration; advanced argillization ; ore fluid evolution; fluid/rock reaction; high

sulphidation; gold deposit; Jingxi—Yelmend
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