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Abstract: The Kugadri gold deposit is located in the Chuhe-Kendektas gold, lead, zinc, copper and molybde-

num metallogenic subzone of the Chuhe-Kendektas gold, lead, zinc, copper and molybdenum metallogenic sub-
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zone of the Chuyili-Tianshan metallogenic province in Kazakhstan. The geotectonic location belongs to the
Muyunkumu-Kezirkumu-Ili microplate of the Kazakhstan-Junggar plate in the Central Asian orogenic belt. The
Kugadri gold deposit is one of the important large deposits in this area. The study of the ore-forming fluid of the
deposit has important guiding significance for deepening the understanding of the genesis of the deposit, the
study of the regional metallogenic regularity and the prospecting and exploration work. Based on the geological
survey of the mining area and the study of the geological characteristics of the deposit, this paper carried out the
petrography, microthermometry and laser Raman analysis of ore-bearing quartz vein fluid inclusions in the met-
allogenic stage. The results show that there are three types of fluid inclusions in Kugadri gold deposit: C, W and
S; the complete homogenization temperature of C-type inclusions is 278~421 C, and the salinity is
0~13.9 wt% NaCleqv. The complete homogenization temperature of W-type inclusions is 119~378 °C, and the
salinity is 1.1~22.9 wt% NaCleqv. The complete homogenization temperature of S-type inclusions is 136~
327 °C, and the salinity is 29.1~31.0 wt% NaCleqv. The estimation of metallogenic pressure and depth shows
that the metallogenic pressure is 95~200 MPa, the metallogenic depth is about 2~5 km, and the metallogenic
temperature is 290~380 ‘C. Combined with the geological characteristics of the deposit, it is considered that the

ore-forming fluid of the Kugadri gold deposit has the characteristics of CO,-rich, medium-low salinity metamor-
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phic fluid, and the genesis of the deposit is orogenic gold deposit.

Keywords: fluid inclusion; Kugadri gold deposit; orogenic gold deposit; Kazakhstan
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Fig.2 Geological map of the Kugadri gold deposit, Kazakhstan

WFE X W 244 3 & 7, A 1) 2 R Y i N'W ] Fil NE
] AFAE, HAKJE NEE 1) .

WF5E X &5 4L K 258 1000 m, 94 50~ 150 m,
I KAETR LYy 350 m, SRS NW [ ZEf (5] 2, 5] 3) .
AR E Y NW [ W8 A . Wi T A
A1 4 Bk (L 4d), Bk 55 B A A A 07 46 ik AR
(Kl 4a, El4b). 0K SRS ARNKES . KR
A MY 30 A, AR SR AL I 4 B 45 R B e 0 iR
(Fl 4c) o 45t ARG AT T 8 PR el 2™ | 2 4
TR . Au g — R 1~5 g/it, H# Ik 100 g/t.
S P R O Ay EX (AN = PaR i X (AN B S F A D
KERY b . 48 Ak 8 S S R
SR SR T A BRI K 5% i il AR 2 vh o Bk

RN 3%~ 5%, Kife K 1~3 mm, I RCR, 35
BT 1L; BT S 2 AN 1%~3%, ke i 1~
2 mm, fll & AR HLIR, E A © L A fE (E 4c,
& 4d) .

3 AR EERATSE

HmRE

AW PFARQERE SR A T O S ORe .
A BB S 5 A, BBk IR . Q1 Dy HLAL
AT, ARBOR, W B, AT DL Ot Q2 AL
A9, BEWEART QLo AUIITRER M 4 1F, Irf
TEICT P R A ey R AR 1 AL B AR T R

3.1



200 ooJdb oMb BE NORTHWESTERN GEOLOGY 2024 4F
143°
K15-09
KI16-09 gKI12:08 K14-095 g9 0m
A K808 K708 308 KIL08 KIX K13-09  KI2:09 K8-09 K3-09
2 (m) XS KO R LN K2-09 K1-09
s KK R o K-92 A
850 SRR RS 2 2R 850
X P Q2 xx:x K2 "' % % % L
X 4R oees {',::::: <
800 : < \| 800
s 8 s
750 X5 % SR8 750
ORAL K R SR R 0%
% A2 0 R XK
XX XXX XXX
* RS R 10X IR o *
700 R ’ y 700
RIS K <K 500s
OO X X >4 X
’8‘ SRR ! " : :: :

650 NS &% 650

Segeretiteteds: % 2

RPN

SRR 2
600 s 2020 600
XS (R

S

550 a%!e% 550
X X

] AP R A Yeb A

v g D sy B auiik

E3 MERATEEREESTK4STEGER A-AGEE
Fig.3 A-A'profile of ore body 4 (south) of the Kugadri gold deposit, Kazakhsta

a W2 P I RE B B L A SR IN KBS s baEE . FME IR B AL T Rl s e A LA . BERET
BYH . WYY S SMEATE A dEfLEA . EIRE . BB S S AR A
B4 MFERIEEREEST KT ARA
Fig. 4 Ore photos of the Kugadri gold deposit in Kazakhstan

B AR AT O g T -
32 HmRAZE

TE E R 2= BE ) N b BR AL 2= B 5T BT L 3 ) 2
S 5 50 BT U A R A R i o DAY
#°4 LinkamMDS600 %! ¥ #4 5, W 5 ¥R & 3 [l o
—196~550 C, JMEH FEFE—100~400 ‘C 2 [8] +0.1 C,
400 °C LA 2h+2 °Co MY FHEE 24 0.2~ 5 “C/min,

T CO, = AHAL LA AE FHAH AR LR (hn [ 2% Co, M &
Vs A IR BE) B3 TR E 2R AR 0.2 “C/ming X T
AR HRL R B K S A AR, B I AS 1 UK AR, )
JH Bodnar(1995) £ 1 (%) 5 B2 SRAT I AR (1 30 B2 s X T
T 2 M4 A, AR B T s Ak TR
Hall %7 (1988) $2 4ty Jy et e . A FH A A 2256 2 gk
A5 IR  ARE 1 I AR 28 E (D, 20015 PR R4,



34

FEWGEF W B SO R R R B R TR M B AR R B R R AT 5 201

2023); B F & F 01 22 A AL LA 1 S A I DR X, AR
R AR A REA R AT IR i

E L R A I 0 58 BT B R OB R 2Ol
&3 M7 o AL %% 4 RenishawSystem 1000 7 3 5t 4 2
TEAX, i 514 nm 7 FIOEH, MWDK 5 mW,
WO RBE K /N 1 um, O 1% 49 4 5 B R 850~
4500 cm, BEBETERE K 20 pm, FRAFIFE] A 150 s, Fir i
1B K BE Rl em!, W43 AR X R A A AR T B
0.n%.
33 REGEGESHEEREMUE
331 Ak O FARE R AL

MR AR AR A= IR T (21 °C) A Fr
i« AL AN P R o 9 AR AR RGBS S B b

T (HRAT 54, 2007; 7500 30 55, 2018), A IR T 58 8% 2
RS B A R LT B B A B v 1 AR S WL C
S 45 3 Fp R BEIAY,

3 3 P A A A ) SOUE TN, FE Q1 AL ik o
PR A B 30T % 1K Y CO, =AU ZEAA, [R] it s %%
H BRI ER, 46 Co, WK, Wik £
AR 7K WA A RS A /N ) 284 Q, ([T Sa,
[l 5b), MiTE Q, B fr 35 ik vh 32 B2 & B & WA £ 2L 1A Fn
RRIE/EZ EIE 20,

(1) & WA 7K W 2R (W i) =R
(25 C+) HH R AH HO S SUAH H0 41 AR, 24 o A 22 A A
B 30%. K/NHK 7~20 um, ZELZ)H 10 um, <A
d7 BRI 5%~ 10%, B ARIE A MRIE . WiE .

£ L b %
| ot Y

|
® = 43 "‘.‘ﬁ[ (( m'-.‘:"_,

<

&

a.Q FIE MK A DE Q,, Q WAL ; b.Q ¥t Q KIS MU A iAW AR 279 ;s c.Q I W
R dfleQ, T C. WHRIGZEM; £Q, P W, S RIEA; VCO, S CO,; LCO,. #iAH
CO,; VH,0. 54 H,0; LH,O. it H,0; Py. #4kH"; Hal. fi%k; Syl #i&h
B5 EREESTAREHEFRAGCERGERR
Fig. 5 Petrography and fluid inclusion photos of the Kugadri gold deposit



202 o4t o# R

NORTHWESTERN GEOLOGY

2024 4F

K. B AN 25008, 0 & WA A,
FERET Q2 H (&l 5¢).

(2) %% CO, = AHAL AR (C AL =T i WA
K. W& AR CO, FI S A CO, 2H 1, 1 25 40 35 4k 24
£ R BB 65%, FLTE AR LA IR T FAS B 00 1
LN R E, KA N 5~ 18 um. AR 38 0 2 1K %
A3 0L LUK H R 43 R CLE Y 5 Cv 3 R 251
CLWE Y Sy & W AH A 25 4, JH IR B 1) W AH 3 —
CO, 1 5 B AR FR Y 10%~ 50%, < A CO, {5 CO, #
SR TR 5%~ 80%, FK 43 ¥5 — B[] AR A1 AR 1
H, CLR 2 32 26 LY 70%; Cv Tt i i 1) < AH 2
—, CO, Ml i B R B 50%~ 80%, ‘< AH CO, 1 CO,
FH LR B 10%~ 80%, &8 43 ¥ — B 0] W AH A1 <
A . HEREEERE QI K& AT (K 5d,
K se) .

(3) & T W Z AR (S AL« X PSS A 1) 407
KL SRR 5%, H, HF—-3Z4T
WAL, — WS 5 T s 0E 7 T8 0 A & L [REHR i
LT W I A (5 .

332 ARG EARZ AR LR

Qlkh FEEH CREM, Jif /b Wi
1o C AU A Y8R I AL AR TR S8 2 1 — Rl &k
TS, AL COo, Y & & 1R & (Burlinson, 1991;
Mavrogenes et al., 1995; 715 7% Hi %5, 1998), Cl .2 fu, 3
AT E H-59.7~-56.6 C (18 6), T4 Y Bk I
J¥ }—6.5~9.4 'C; £h A 1.2~13.9 wt%NaCl,,, ¥4
8.0 wt%NaCl,,; #8773 45— & h 21.2~30.9 C, 5%
e —JR N 278~418 C, £ %N 292~375 C(A 7);
CO, M % i K 0.32~0.75 glem’, %5 & 0.71~0.97
g/em’; XCO, H 0.01~0.24, -4 0.13; XNaCl # 1%,
S 0~0.04, F-¥7° 0.02(& 8) . Cv 24715 1 hy
—59.3~-56.6 ‘C(I&l 6), JEA W Rl AL IR N 1.9~10
C, BN 0~13.4 wt%NaCl,,,, “F-3 8 6.3 wt%NaCl,,;
WAy — R E N 24.6~309 C, e —RE N
284~421 °C, F N 292~379 ‘C (& 7a); CO, % &
4 0.28~0.67 g/em’, B4 ¥ 0.53~0.86 g/em’; XCO,
1) & 7o 0.11~0.52, ~F- ¥ 24 0.23; XNaCl 2k 0~0.04,
S50 0.01(1 8) .

x1 EREESTAREBEMNELERREXSH

Tab. 1 Microthermometry results and related parameters of the Kugadri gold deposit
KN »(CO,) (%) b BE T.Co
BrBr 26/ Ha vitot.(%) —————  T,cla,('C) T,cice, (C) M T,(C)  pCO,(glem®) py,. (g/em’)
S P =S (Mm) ) (B(COZ)LL(%) (cla, (1¢€) (wt%) () h p g Prol &
10~ 50
Cl 79 6~20 —59.7~-56.6 14~94 1.2~139 21.2~309 278~418 0.32~0.75 0.71~0.97
5~ 80
Ql 50~ 80
Cv 41 8~12 — —59.3~-56.6 1.9~10 0~134 24.6~309 284~421 028~0.67 0.53~0.86
10~ 80
w 14 6~12 10~45 =52.1~-39.2 -11.1~-0.6 1.1~15.1 298~ 378 0.64~0.87
w 45 5~20 5~50 -322~-25.6 -20.8~-09 1.6~22.9 119~294 0.78~1.09
2
Q S 12 6~ 14 5~25 29.1~31.2 136~ 327 1.00~1.27

T viTot W SMIFEHUE 5 9(CO,) Ky COMI G L R BARBU T 73 05 9(CO,) - M COL i COM BT T 3 85 Tocla, WESY)
AL 5 T,(CO,) 9 COM A ¥ — il BL 5 T,(ice) Mok sl B 5 T8 23—

10 F

N=66 O CIFlinQl @ CvFlinQl

| gt

—60 -59 -58 -57
CO, BIHIRHREE (°C)

BT (1)

(=}

Ee EREESVARGCEGEFMBEEERE
Fig. 6 Initial melting temperature histogram of fluid C-type in-

clusions in Kugadri gold deposit

W AR A A Y ) TR R Dy —52~-39 °C, vk AU
JEH-11.1~-0.6 'C; ££ & H 1.1~15.1 wt%NaCl,, ¥J
— i BN 298~378 C; %k 0.64~0.87 g/em’; XNa-
C1 2} 0~0.05, *F-34 % 0.03 (&l 7a, [ 8) .

Q2 ki kB WAL B KT S AL BAK UL 1.
W IR 4, BE AR 5 TR N —32.2~-25.6 C, UK S IR JE N
—20.8~-0.9 C; b K 1.6~22.9 wt%NaCl,,,; 1~ 7l W
T4 FEAR VI R Ry 3~9 C, nf WA M 28R Bk 3h, $5
IR DR CO,, ¥ —IREE N 119~294 C, BN
0.78~1.09 g/em’, XNaCl & 0.01~0.08, F ¥ & 0.04



%3 LG5 WA 50 T 2R 2 L A 0 PR I A R ORI B R R F 5 203
L (a) B I
» N=134 Qb 20 N=104 N W FI
] CIFI
15+ 15+ | ECvFI
& ms Fi
= 10t
L'Eg’
5k
0 I I
100 200 300 400 30
R (°C)
10 o7 10
<
5 O 5t
= \
LBl e . .
100 200 300 400 500 0
L (C) I (wt%NaCleqv)
a. Q- BB AR I b, Q2-I I Brim IR 3 14
E7 EREESTARGEREEREMEEERE
Fig. 7 Temperature and salinity histogram of fluid inclusions in Kugadri gold deposit
H,0 AYERK QL) HAFAE CL, Cv IR IAF Y AR &,
-00 H A0 2 2 B AR I 1 — TR EE A AT, B Ay A 3 s
0.90 e e s a5
‘ BN ISVEHDE U AR5 . R, R A Y
0.25 . e N P N
T CO, AL MR Ry, B gl A /9 15 g ARk
0.60 TR B IE R 7 o e Y R A B A R A A B AR
05 Flincor /4 (Brown, 1989; Brown et al., 1989 ) #&{tk [}
A AAF I — T 9 i .
7 e IR0 CI A1 AT 43 g 75 FE ARG 95 20140 32 4. 725 PR 411
W Flin Q1 - N . .
W02 & CO, WM (LCO,) L HE 1A, 39— JE J1 2 100~200 MPa,
S Flin Q2 N e
o 1.0M/\A VA 0 CO, 1% 5 0.52~0.75 glem’; fIRFELL A & CO, A
"0 0.25 0.50 0.75 1.00 NaCl

El8 H,0-CO,-NaCl k&= TiEE
Fig. 8 Phase diagram of H,0-CO,-NaCl System

(70, 1 8)

S B FAKR T WAL IR S 136~ 185 °C, R
4 29.1~31.0 wt%NaCly,,, 5623 —i ) 136~327 C,
R 1.00~1.27 g/em’, XNaCl 2 0.11~0.12, -3k
0.12(/ 7b, K 8) .
333 RAFEN AR REAEF

Roedder % (1980) BF ¥ I\ Sy, M35 57 3t 4k 4 4K
AL AR R R e R AR T 0 N BR, T ZE AT
FE T3 BETE 3 AH 2 2 i 1A & A AN VR VS 1 i W A F ),
AR AL AR 1 24— ) AT AR W AR BB U T, TE
REAE o 3 3 AR ) A 2 R S A IR o A, AR T

(VCO,) LAk, ¥— % J1°h 35~90 MPa, CO, # % Ji
9 0.33~0.52 g/em’,

Cv HV AT 43Sy v S ROEG e 7 4 B B2 1A 3 TR 4
& CO, M AHAL LA, 4 — K J) 2 95~ 155 MPa, CO, #H
N 0.55~0.65 g/em’; Cv L & CO, AL ZE 1A,
#4124 16~ 51 MPa, CO, HIB5E 4 0.28~0.40 g/em’.

AL L, C Y Fp A7 7 v RN R P 4 2 44, R
B AR R G0 R D) — B TG SR, F8 R Ak
RAET VR, B & A T Rk A0 B A8
B, EAVE R G R KA WIS IR EEZ) N 5 km,
B 298 2~5 km, WA IR A 290~380 C
(E19),
34 REGSEREHNSHIEST

AR YK 2 248 L 0 PR I Jok A 0 e i) 0 2 AR s



204 7§ Jdt #1 i  NORTHWESTERN GEOLOGY 2024 4E
REE (C)
200 250 300 350 400 450 550
T T T T T
20 [T —2
40 icd w 4
D] 2 — ~~

60 e » z 6 §
z 80 =58 2
3 X X i I
Z 100 .@Oé) A T
= o’ g4 =
120 — 212

140 |— O LCO, rich in Cv 27 _ -O@u 57014

[J VCO, rich in Cv - OO
150 |— o —
= LCO,richin Cl == -
180 — % VO, rich in Cl == -
200 =
B9 EREESVTAKRCEGRGH—BEMY—FEHNXRE

Fig. 9 Relation diagram of homogenization temperature and pressure of C-type inclusions in Kugadri gold deposit
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Fig. 10 Raman diagram of fluid inclusions in Kugadri gold deposit
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b 4R AE MR 1L 8 42 (Groves et al., 1998) o 75 Al L 4 1 R
. . ehIE 3 1L A 22 I B T 40T $E — o I R MR e i B B
4 i T B e 1 B e 75 5
KR & IR AR B T 55 W 4 5 2 W 0 R 2 15 75 55 45 37 8
T WA AR R, ST RMBFEMEN - MR EME LT, EEANWEFNER, H
- N G o = Gt Py YO NEER] 5 4 P 7 T 2 fub 4 0 Pk — )
—— LGSRk ., 8 <3%~ 5% AL < AN KB AN AREEKNE, ey sE<
T 5%~ 15% 00 B iR L 0 4 3%
Bl 2 foh AR e AN R/ K I E S R SR AN K1k 45 L. BRI K Ak
TR A Ll CO,-H,0-NaCl+ CH41 & 4 1, % CO, C0,-H,0-NaCl, & % CO,
A B 200~ 700 C 290~ 380 °C
JRA U A R B 3~ 10 wt%NaCleqy 0.0~ 15.1 wt%NaCleqy
C I, 4k A% Q2 Hh EE L ML EMISA Ry W Al
5 4Eip S #1,

(D28 B G0 RS 8 41 S ik ml &l 7324 Q1 Al
Q2, MUK A9 Q1 h EZ R F M BRIy W LA

(2)QI fr¥irh, W RIu BRI —EE 298~378 C,
EE R 1.1~ 15.1 wt%NaCl,,; C 541 3 {4 i 58 42 34 —
WA 278~418 C, F£ H h 292~375 C, Th N



5534

FEWGEF W B SO R R R B R TR M B AR R B R R AT 5 207

0~13.4 wt%NaCl,,,, XCO, [} &~ 0.11~0.52, Q, f1
o, WA AR — R N 119~294 °C, ER N
1.6~22.9 wt%NaCl.,; S %4 25 {4 1) 58 4 35— B
136~327 °C, Xf i #h FE R 29.1~31.0 wt%NaCl,,, -

(3) BUA™ 5 7 FHBLA™ TR BEAG B 25 SR W . L™ It
IR v TR A S PR 20 R 7, OB 3 A & 2 0 1 1 R
FEZN 5 km, BB IR FE 298 2~5 km, BB i FE R
290~380 C, MU MR E & CO JEZMER &0 KM
B TS el AR AR e 2 A e N KBS A % )
B DG FR, AT 2 I ol Bl A L B B . MR
LAY G 40 X8 Ll 320 R B A AR ARL A 1l BT AR ik, JHG B P
FrE A A

2 % Lk (References ) :

WRAtT s, Gesh, Y658 B, % N [R) R B P B 07 R G AR L 2
TRAEAE (1], 5 A 23], 2007, 23(9): 2085-2108.

CHEN Yanjing, NI Pei, FAN Hongrui, et al. Diagnostic fluid inclu-
sions of different types hydrothermal gold deposits[J]. Acta
Petrologica Sinica, 2007, 23(9): 2085-2108.

WAl 3 DAL IR | e A= R e g (7). wp [ 4 5, 2006,
33(6): 1181-1196.

CHEN Yanjing. Orogenic-type deposits and their metallogenic mod-
el and exploration potential [J]. Geology in China, 2006, 33(6):
1181-1196.

W, AR TR B E R i S A R T R A v A TR
TR 41 SONE (V] A0 2441, 1998, 14(4): 529-541.

FAN Hongrui, XIE Yihan, WANG Yinglan. Fluid-Rock Interaction
during Mineralization of the Shanggong Structure-Controlled
Alteration-Type Gold Deposit in Western Henan Province,
Central Chinal[J]. Acta Petrologica Sinica, 1998, 14(4).
529-541.

R, R E, EAFK, A AT B KA R R AE: K
HR TS 5 A RS R R B Sy L] L] Mg
#z, 2019, 93(1): 24-71.

GAO Jun, ZHU Mingtian, WANG Xinshui, et al. Large- scale por-
phyry- type mineralization in the Central Asian metallogenic
domain: tectonic background, fluid feature and metallogenic
deep dynamic mechanism[J]. Acta Geologica Sinica, 2019,
93(1):24-71.

frf I o, R A e . B R AR DM BT L AE S (D]
[ | 7, 2006, 33(3): 451-460.

HE Guoqi, ZHU Yongfeng. Comparative study of the geology and
mineral resources in Xinjiang, China, and its adjacent
regions[J]. Geology in China, 2006, 33(3): 451-460.

ff FEBR, AR5, AR, S5 3 IIE 2 F 5l s (1]

PEdbHB T, 2023, 56(6): 1-16.

HE Shuyue, LIN Gui, ZHONG Shihua, et al. Geological Characterist-
ics and Related Mineralization of “ Qinghai Gold Belt”
Formed by Orogeny[J]. Northwestern Geology, 2023, 56(6):
1-16.

BN, D5 T T S O DX A R 4 b 5 R Bk Ak 2 A
W R SRR [T]. PEL IR, 2018, 51(1): 192-208.

HUANG lJie, AN Fang. Geological and Geochemical Characteristics
of Porphyry Copper Deposits in Core Part of Central Asian
Metallogenic Domain: A review[J]. Northwestern Geology,
2018, 51(1): 192-208.

B S, BB 3R B S o W R R IR A RS (M. i
DU o [ 3 BROR 27 H A, 2022.

X, i £ B NaCl-H,0 {3 22 A 1) 2% B =X 45 28 =0 8% H Rz )
L], {8 3F, 2001, 47(6): 617-622.

LIU Bin. Density and Isochoric Formulae for NaCl-H,O Inclusions
with Medium and High Salinity and Their Applications[J].
Geological Review, 2001, 47(6): 617-622.

PR, WA, RECTT, AF . 3 AL S b BTRRAE AR A
R[], KIBAGTE 15 02, 2018, 42(2): 244-265.

LU Huanzhang, CHI Guoxiang, ZHU Xiaoqing, et al. Geological
Characteristics and Ore Forming Fluids of Orogenic Gold De-
posits[J]. Geotectonica et Metallogenia, 2018, 42(2): 244-265.

PR, T2 22, X WI, 458 2 B 7 BB HC o 6 07 Ji0s it M4 ke
i B FC R R AL (1] 7Y AL 35, 2023, 56(6): 82-94.

SUN Feifei, ZHANG Aikui, LIU Zhigang, et al. Analysis of the Gen-
esis and H-O—S—Pb Isotopic Characteristics of Aqiyin Gold
Deposit in the Western Section of the East Kunlun[J]. North-
western Geology, 2023, 56(6): 82—94.

T S T G 5 A X B B B A RS L (D] e
1994, 12(1): 75-82.

WANG Guangrui. Comparison of geological and metallogenic condi-
tions between northern Xinjiang and adjacent areas[J]. Xin Ji-
ang Geology, 1994, 12(1): 75-82.

ERIEA, Y02 S, ARG B, 45 3 W02 G R 3 AR AT 50 a0k Jié
). W KM I, 2015, 34(1): 21-38.

QIU Zhengjie, FAN Hongrui, CONG Peizhang, et al. Recent pro-
gress in the study of ore-forming processes of orogenic gold de-
posits[J]. Mineral Deposits, 2015, 34(1): 21-38.

FERTE, XBAL, XA AR, 55 LB G A R e b E & L
B4 0w I (7). s Bk, 2019, 44(6): 2155-2186.
WANG Qingfei, DENG Jun, ZHAO Hesen, et al. Review on Orogen-

ic Gold Deposits [J]. Earth Science, 2019, 44(6): 2155-2186.

H 3C3E, RAJ5, Brian Fwindley, 5. w37 34 2E 3 11 o 78 5
P AT 5 2 e [, b 1 ) 2 o H BR R 2, 2019, 49(10):
1512-1545.

XIAO Wenjiao, SONG Dongfang, BRIAN Fwindley, et al. Research

progresses of the accretionary processes and metallogenesis of


https://doi.org/10.3969/j.issn.1000-0569.2007.09.009
https://doi.org/10.3969/j.issn.1000-0569.2007.09.009
https://doi.org/10.3969/j.issn.1000-0569.2007.09.009
https://doi.org/10.3969/j.issn.1000-3657.2006.06.001
https://doi.org/10.3969/j.issn.1000-3657.2006.06.001
https://doi.org/10.3321/j.issn:1000-0569.1998.04.012
https://doi.org/10.3321/j.issn:1000-0569.1998.04.012
https://doi.org/10.3969/j.issn.0001-5717.2019.01.004
https://doi.org/10.3969/j.issn.0001-5717.2019.01.004
https://doi.org/10.3969/j.issn.0001-5717.2019.01.004
https://doi.org/10.3969/j.issn.1000-3657.2006.03.001
https://doi.org/10.3969/j.issn.1000-3657.2006.03.001
https://doi.org/10.3969/j.issn.1000-3657.2006.03.001
https://doi.org/10.3969/j.issn.1009-6248.2018.01.019
https://doi.org/10.3969/j.issn.1009-6248.2018.01.019
https://doi.org/10.3321/j.issn:0371-5736.2001.06.010
https://doi.org/10.3321/j.issn:0371-5736.2001.06.010
https://doi.org/10.16539/j.ddgzyckx.2018.02.005
https://doi.org/10.16539/j.ddgzyckx.2018.02.005
https://doi.org/10.16111/j.0258-7106.2015.01.002
https://doi.org/10.16111/j.0258-7106.2015.01.002

208 o4t o# R

NORTHWESTERN GEOLOGY

2024 4F

the Central Asian Orogenic Belt[J]. Science China Earth Sci-
ences, 2019, 49(10): 1512-1545.

PR, X IR, SR 2 P M A SRR 4 < U 1 b O P
) {5 [T]. A4, 2016, 32(5): 1249-1261.

XUE Chunji, ZHAO Xiaobo, MO Xuanxue. Problem on porphyry Cu-
Au  metallogenic Asian:  An
overview [J]. Acta Petrologica Sinica, 2016, 32(5): 1249-1261.

B, BB, BUAR SR, 55, h-MR -7 -5 R I B A0 &
PR: R S A SR S0 bR & [1]. 3247 2%, 2020,
27(2):294-319.

XUE Chunji, ZHAO Xiaobo, ZHAO Weice, et al. Deformed zone

environment in  Central

hosted gold deposits in the China-Kazakhstan-Kyrgyzstan-
Uzbekistan Tian Shan: metallogenic environment, controlling
parameters, and prospecting criteria[J]. Earth Science Frontiers,
2020, 27(2): 294-319.

Bk, FIRK, RS, 4 S I B e R D). A
4R, 2023, 39(2): 277-292.

YANG Lin, WANG Qingfei, ZHAO Shiyu, et al. Structural controls
on orogenic gold deposits[J]. Acta Petrologica Sinica, 2023,
39(2):277-292.

SRR U T IV S SR o DX ST A RSB R R 43 D). 0
PRHBJT, 2014, 33(3): 471-485.

ZHU Yongfeng. Geological evolution and division of giant metallo-
genic belts in core part ofCentral Asian Metallogenic
Region [J]. Mineral Depostts, 2014, 33(3): 471-485.

B, BIGE DR, BEE AR, S TU R WA A 7 M Bl
R A S 0T T0. b A 2, 2014, 21(5):
128-155.

XUE Chunji, ZHAO Xiaobo, MO Xuanxue, et al. Asian Gold Belt in
western Tianshan and its dynamic setting, metallogenic control
and exploration[J]. Earth Science Frontiers, 2014, 21(5):
128-155.

Burlinson K. Decrepitation in gold exploration: A case history from
the Cotan prospect, N. T. Decrepitation in gold exploration. A
case history from the Cotan prospect, N. T[J]. Journal of Geo-
chemical Exploration, 1991, 42: 143—156.

Bodnar R J. Fluid inclusion evidence for a magmatic source for

metals in porphyry copper deposits[J]. Mineralogical Associ-
ation of Canada Short Course Series, 1995, 23: 139-152.

Brown P E Flincor. A microcomputer program for the reduction and
investigation of fluid-inclusion data[J]. American Mineralogist,
1989, 74: 1390-1393.

Brown P E, Lamb W M. P-V-T properties of fluids in the system H,O-
CO,-NaCl: New graphical presentations and implications for
fluid inclusion studies[J]. Geochimica et Cosmochimica, 1989,
53:1209-1221.

Goldfarb R J, Baker T, Dubé B, et al. Distribution, Character, and
Genesis of Gold Deposits in Metamorphic Terranes[J]. One
Hundredth Anniversary Volume, 2005: 407-450.

Goldfarb R J, Groves D 1. Orogenic gold: Common or evolving fluid
and metal sources through time[J]. Lithos, 2015, 233: 2-26.
Groves D I, Goldfarb R J, Gebre-Mariam M, et al. Orogenic Gold
Deposits: a Proposed Classification in the Context of Their
Crustal Distribution and Relationshipto other Gold Deposit

Types[J]. Ore Geology Reviews, 1998, 13(1): 7-27.

Hall D L, Sterner S M, Bodnar R J. Freezing point depression of
NaCl-KCI-H,O solutions[J]. Economic Geology, 1988, 83:
197-202.

Kerrich R, Goldfarb R, Groves D, et al. The Characteristics, Origins,
and Geodynamic Settings of Supergiant Gold Metallogenic
Provinces[J]. Science in China Series, Earth Sciences, 2000,
43(1): 1-68.

Mavrogenes J A, Bodnar R J, Graney J R, et al. Comparison of de-
crepitation, microthermometric and compositional characterist-
ics of fluid inclusions in barren and auriferous mesothermal
quartz veins of the Cowra Creek Gold District, New South
Wales, Australia[J]. Journal of Geochemical Exploration, 1995,
54(3): 167-175.

Roedder E, Bodnar R J. Geologic pressure determinations from fluid
inclusion studies[J]. Annual Review of Earth and Planetary Sci-
ences, 1980, 8: 263-301.

Ridley J R, Diamond L W. Fluid chemistry of orogenic lodegold de-
posits and implications for genetic models[J]. Reviews in Eco-

nomic Geology, 2000, 13: 141-162.


https://doi.org/10.3969/j.issn.0258-7106.2014.03.002
https://doi.org/10.3969/j.issn.0258-7106.2014.03.002
https://doi.org/10.3969/j.issn.0258-7106.2014.03.002
https://doi.org/10.13745/j.esf.2014.05.011
https://doi.org/10.13745/j.esf.2014.05.011
https://doi.org/10.1016/0375-6742(91)90064-2
https://doi.org/10.1016/0375-6742(91)90064-2
https://doi.org/10.1016/0375-6742(91)90064-2
https://doi.org/10.1016/0016-7037(89)90057-4
https://doi.org/10.1016/j.lithos.2015.07.011
https://doi.org/10.2113/gsecongeo.83.1.197
https://doi.org/10.1016/0375-6742(95)00031-3
https://doi.org/10.1146/annurev.ea.08.050180.001403
https://doi.org/10.1146/annurev.ea.08.050180.001403
https://doi.org/10.1146/annurev.ea.08.050180.001403

	1 区域地质背景
	2 矿床地质特征
	3 流体包裹体研究
	3.1 样品采集
	3.2 样品研究方法
	3.3 流体包裹体岩相学及显微测温
	3.3.1 流体包裹体类型及特征
	3.3.2 流体包裹体显微测温结果
	3.3.3 成矿压力和成矿深度估算

	3.4 流体包裹体激光拉曼光谱分析

	4 讨论
	4.1 流体性质及演化
	4.2 CO2的作用
	4.3 矿床成因

	5 结论
	参考文献

