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Fig.1 Geotectonic location map (a) and regional geological map (b) of LiBa gold deposit (modified after Ref. [11])
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Fig. 2 Geological map of Liba gold deposit(modified after Ref. [8]): 1—Sericite chlorite slate with meta—quartzose sandstone; 2—

Silty slate, quartz fine sand with siltstone and meta—quartzose sandstone; 3—Meta-quartzose sandstone and sericite chlorite slate;

4—~Quaternary deposits; 5S—Fault structure zone; 6—Granite porphyry vein; 7—Diorite dyke; 8—Lamprophyre vein; 9—Gold

orebody; 10—Gold orebody number; 11—Sampling location
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Fig. 3 Ore types and microphotographs in Liba gold deposit: (a) Disseminated pyrite ore; (b) Beresite; (c) Veinlet disseminated
polymetallic sulfide ore; (d) Massive limonite ore; (¢) Euhedral and semi-euhedral crystalline pyrite (—); (f) Metasomatism of
replacing pyrite with sphalerite (—); (g) Metasomatism of replacing arsenopyrite with galena (—); (h) Sphalerite-chalcopytirte

exsolution texture (—); (i) Crushed structure (—); Py—Pyrite; Apy—Arsenopyrite; Sp—Sphalerite; Gn—Galena; Cpy—Copper;

Qtz—Quartz; Ser—Sericite
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Fig. 4 Graphs showing typical geological phenomena in Liba gold deposit: (a) Quartz gobbet in sericite slate; (b) Disseminated
pyrite in sericite slate; (c) Sericite chlorite slate; (d) Compositions of spot in spot-like slate contains quartz, sericite, calcite and pyrite (—);
(e) Vein with pyrite and sericite cutting vein with pyrite; (f) Vein with pytite and sericite cutting vein with pyrite, cut by vein with

polymetallic sulfides; Py—Pyrite; Qtz—Quartz; Ser—Sericite; Cal—Calcite
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Table 1 Simplified paragenetic sequence of minerals from Liba Au deposit

) Hydrothermal stage
Minerals Exogenous stage

Pyrite phase Beresite phase Polymetallic sufides phase

Quartz

Chlorite
Sericite  ~ esessesen N - - - -

Calcite ~ eeeeeeeen
Arsenopyrite —_

Pyrite I ——————
Molybdenite —_—

Sphalerite ——

Copper —_—

Galenz

Limonite

Note: = A bundant = Local  cereesereeneens Trace

MBI BT EE D FE—F FE LT A s VEEAT 8 52 i 1 DA VO (L IR 3()) - s
hft RS RCR d, RIAR>0.1 mme dERPEH BT EABAREAR, RifR<0.1 mm; JrETEARE
JERERL R, RIS ACR, 28T, Rife KAl 0.2~3.0  AHUDREIR, Rife NS,

mm. N QTE-AIBRR, RARASE, FHE RIS P A0 AR 2,



55 28 425 5 1] AR, %

HA e R AR SRR S 1 R 999

R XA ZKE, Wi MR IERIUY 24 A -
ABFEERIRS ASBEUPAR, kit <<0.1 mm.

3 AURERIKHFE

3.1 BEKSHEFFE

ARUHFCINS S FEBIR AT XN 6 5. 75
AL 26 SHROLE 2). T HB(DO11-2,
D026-1. DO053-1). B8 —45 = BF—f1 ¢ i Bt
(D015-1. D021-1. D039-1. D039-2. D043-1). %
& BB AL PIBY B (D009—3 DO11-1)IACEMERE ST
A BRI (L 2).

RAEMAEME AR IET TR Y], AR
F AT B s R AR R, AR A i
(20 C) NHIAHASFFE TR 43 3 AL,

I R EER: SR RARPIARH,  HAa R
KBRS K. T B RS AAR 0 $
<50%( LK 4(a)Fi(b)). IR EAE N 5~15 pm,
Z BERGENR e AR A T e

IRk SN 2HAH COy SAH CO, AR
P LE 4(b)~(d)), BEAEEREN 6~15 um, EEZ
M IE . BEEDIR . ASKUURR, TS 1A, 1 A
(OF 2452200

I PR B4, 3 R 5 /KA. WA CO,s
AR CO, =R e, FAT AL “ BUIR j2 ” ¢ ik, CO,
A AT SRR 050> 50 %L 4(c)F(d)), CO, B
SR, A D TAR KA B e s —. 1%
RUFAREN 720 um, AL EMELIR. UE,
A OLHE TR T A AL

T2 PRI SRR B
Table 2 Sample types and localities

3.2 GRAKREMNESE

A, AR RO T AR b B K2 8 8 R e
55 b T EA5E M 00 2 S S S S e A, DT
10384 Linkam THMS—600 73 it fvA-Hv G, JITESE
il H—196~600 'C, —196~30 C N IRKEE 4 £0.1 °C,
30~600 C IIARKEFE A £1 Co MR E N
10~30 °C/min, 4 AHAL £SO, #E R 0.1~1 “C/min.

WA G AT T QAR — A AR |
VIGHIS R Tiv UK S 038 — i %
FI W 155 . FIF BROWNPY Flincor f2%, 1l
it BROWN #1 LAMBPAE R T4 AL A1) 3R 1 L 2%
FESE S 4

33 BERARMRER

RUHFFORT I EHIR 10 FFE S TA SRR
By, LA 213 M, MRS BT
3o ANFFH B BL(AL. A2 T A3 E . R
Kl 5 Bise

1) A1 B Bt 2 4 WA 45

KR BRI KT KRR, Ta B /K 0, 2%
WA, AR B4 CO, BN I RUK %
W CO, — AR, nI 0L 3 R ARt

I B0 BEARILINAG 47 DEHE, K dse 28 Rl UL R
BWIEHA-7.1~-1.8 C, ¥J—HENT 330~440 C
Z 0], “PHIRSE 389 CUILE S(a)), ¥ — RilitH;
RN 3.76~9.45% NaCle (MLl 5(b)), *FXIME R 6.49%
NaClego 1T BIELEAIITE 4 N, [ COy Mk
S A—58.0~-57.6 °Cs ¥ AN 30.3~30.6 C,
SFERE 30.4 °C, e — A ST o 11 AR Ak
W1z 9 N, A CO, WAL H h—58.1~

Samples Lithology Classification Sampling location
DO011-2 Pyrite—bearing quartz mass Quartz—pyrite ore 26" ore body
D026-1 Pyrite—bearing quartz vein Quartz—pyrite ore 26" ore body
DO053-1 Pyrite—bearing calcite—quartz mass Quartz—pyrite ore 6" ore body
DO015-1 Pyrite—sericite—bearing quartz mass Quartz—sericite—pyrite ore 26" ore body
DO021-1 Pyrite— sericite—chlorite—bearing quartz mass Quartz—sericite—pyrite ore 6* ore body
DO039-1 Pyrite—sericite—bearing quartz mass Quartz—sericite—pyrite ore 26" ore body
DO039-2 Pyrite—sericite—bearing quartz mass Quartz—sericite—pyrite ore 26" ore body
D043-1 Pyrite—sericite—bearing quartz mass Quartz—sericite—pyrite ore 26" ore body
D009-3 Pyrite— galena—bearing quartz mass Quartz—polymetallic sulfide ore 26" ore body
DO11-1 Pyrite—galena—bearing calcite—quartz mass Quartz—polymetallic sulfide ore 26" ore body
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Fig. 5 Microphotographs of fluid inclusions in Liba gold deposit (Aq—Aqueous solution; V—Vapor; CI—CO, liquid; Cv—CO,

vapor): (a) Type Ia inclusions in group; (b) Type la inclusions coexist with Type II inclusions; (c) Type II inclusions coexist with

Type Il inclusions; (d) Type III inclusions coexist with Type Ia and Type II inclusions
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Table 3 Microthermometric data of fluid inclusions in Liba gold deposit
Sample Salinity/%  Density/
Stage Type Frequency Size/um  ¢v/% tmcozy C tmiicey C tmciay C w/TC #/C B
No NaClgg (grem™)
I 12 5-20 15-30 —-6.2—2.3 345-420 3.76-9.45  0.50-0.67
DO11-2 Al 1I 3 8-16  20-60 —58.0—-57.6 30.4-30.6 0.66
11 5 10-18 50-85 —58.1—-57.7 8.2-8.8 30.2-30.6 444460 2.42-3.57 1.01-1.02
D026-1 Al I 20 6—-15  20-30 =7.1--2.7 330—440 4.39-10.61 0.48-0.75
I 15 8-18  20-35 —-6.2——1.8 345-436 2.96-9.45  0.48-0.66
D053-1 Al 1I 1 9-18  30-80 —58.8 30.3 0.66
I 4 8-20 65-90 -58.1--57.6 8.1-9.0 30.4-30.7 452—-475 2.03-3.76 1.01-1.02
DO15-1 A2 I 15 6—-16  20-30 —7.5--4.6 320-360 7.25-11.1 0.69-0.8
1 7 7-15  20-30 —74--4.6 325-350 7.25-10.98  0.72-0.8
D021-1 A2 I 5 8-20 3065 —59.1--58.3 27.3-28.3 0.69-0.7
I 7 1020 70-85 -59.3—-58.4 7.7-8.2 27.8-28.8 345-356 3.57-4.51 1.02-1.03
I 16 10-15  20-30 —8.8——0.6 290-340 0.99-12.63 0.64-0.85
D039-1 A2
I 1 8-16 2560 —58.6 7.8 28.8 358 4.26 1.02
1 13 7-14  20-35 =7.6——4.7 310-380 7.39-11.22 0.76-0.81
D039-2 A2 I 4 9-17  30-70 30.2-30.5 0.66
I 3 10-18 60-80 —57.6—-56.7 7.7-8.1 29.8-30.2 354-358 3.57-4.51 1.02-1.03
I 18 10-17  20-30 -8.1--1.5 320-354 2.47-11.82 0.71-0.82
D043-1 A2
I 4 8-22  65-80 —58.6—-57.6 7.7-8.2 29.6-30.4 350-359 3.76-4.32  1.02-1.03
I 20 8-15 15-30 —4.6—-1.2 265-315 1.98-7.25 0.71-0.94
D009-3 A3 1I 10 7-18  30-60 —-60.2—-57.1 29.1-30.3 0.66—0.68
I 9 10-23  55-80 —60.3—-58.6 7.9-8.7 29.1-30.4 290-320 2.22-3.57 1.01-1.02
I 16 5-16  20-30 —-6.2—-1.3 275-315 2.14-9.45  0.71-0.81
DO11-1 A3 1I 4 9-18  30-80 —62.5—-61.8 29.8-30.6 0.66—0.67
I 1 8-22  50-85 —62.5 8.7 30.5 310 2.62 1.02

Main minerals are all quartz. 1) 20 C; gv—Gas phase volume fraction of type I inclusions, CO, phase volume fraction of type II

inclusions. tm(coz)—Melting temperature of CO,; #meey—Final melting temperature of ice; #y 2 —Melting temperature of COy; fpc—

Partial homogenization temperature of CO,, inclusions marked (V) homogenize to gas phase, non-marked homogenize to liquid

phase; f,—Total homogenization temperature.
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Table 4 Geological and fluid features of Liba deposit and comparison with orogenic and Carlin gold deposits
Aspect Orogenicftype[”*}'] Carlinftype[w’ 32 Liba deposit Remark
Lithology Anyone Calcareous siltstone Metamorphic clastic rock Both
) Ductile shear zone and normal
Structure Ductile shear zone Normal fault Both
fault
. ) ) Veins or bedded with fuzzy ) )
Ore bodies Veins with clear border Bedded and lenticular Carlin
border
Ore types Veins or altered rocks Altered rocks Veins or altered rocks Both
Minerals Pyrite Pyrite and arsenopyrite Pyrite and arsenopyrite Carlin
Native gold Coarse—grained gold Fine—grained gold Micro—grained gold Carlin
Fluid inclusions IT and III types I type I, IT and III types Orogenic
Fluid salinity <6% NaCl,q <8% NaCl,q <12.63% NaCly, Orogenic
. . . . Magmatic and metamorphic )
Fluid sources Metamorphic water Formation or meteoric water (1 Orogenic
water
Ore—forming temperature 200-500 C 160-250 C 265-460 C Orogenic
Ore—forming pressure 50—400 MPa 25—65 MPa 95—-150 MPa Orogenic

3) BTSRRI 5 T

UK Hy O [RIA 05T 45 AR W Bl
PN AR UK 5 AR A TR, ARIF) TR a4k
NP EwiNE DNy I N 7 Sk 7 N TTES PR T EiE!
S RUUAR FEORIET “ ARG FRFIEATAT o

i EPTE, BN R IE R S, AR
EIE G ARRAE—80 (AR B RHRREy—
B, KRBT EAFE WA A A SrRA7
LT M A R AR T4 AR W], 2=
BRI PARAE S COy ARERSE . BOHTIESE Rl”
Js 3 8 5 T BAT 1 L R IR IR o X EERIT S AL
2RI A Hi R A ZE AR A AN [ - S (R AR R
S IV RIERS2 7 N TRSPA Sy = o2 L R0 RSN S TA | DA
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s, B EENRI I T AR A AUET IR
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Characteristic of fluid inclusions and genesis of
Liba gold deposit, Gansu Province, China

XIE You-liang"*?3, SHAO Yong-jun"? FENG Yu-zhou"?, ZHANG Yu" 2, LIU Zhong-fa"?,
LIU Qing-quan"2, ZHENG Ming-hong" %, TAN Hua-jie"-?

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring,
Ministry of Education, Central South University, Changsha 410083, China;
2. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China;
3. Hunan Huazhong Mining Co., Ltd, Changsha 410083, China)

Abstract: Liba gold deposit is a large deposit, which is located in the east area of Lixian—Minxian metallogenic belt and
ore bodies of which are hosted in NW, EW directional dutile-brittle shear zones. Based on detailed field investigation and
indoor identification, mineralization in Liba gold deposit can be divided into hydrothermal period and exogenous period.
The hydrothermal stage can be subdivided into pyrite stage(Al) and main stages of mineralization including
pyrite-sericite-quart stage(A2) and polymetallic stage(A3). A comprehensive study, including petrography and
microthermometry shows that Al stage fluid inclusions are dominated by H,O-solution and minor of CO,-bearing, pure
CO, in compositions, with homogenization temperature clustering concentrated in the range from 380 ‘C to 400 C, and
the salinities concentrated in the range from 5% to 8% NaCl,,. The A2 stage fluid inclusions are dominated by pure CO,,
CO,-bearing and minor H,0-solution in composition, with homogenization temperature clustering concentrated in the
range from 320 C to 340 ‘C, and the salinities concentrated in the range from 8% to 11% NaCl.. The A3 stage fluid
inclusions are dominated by pure CO,, CO,-bearing and minor H,O-solution in composition, with homogenization
temperature clustering concentrated in the range from 280 °C to 300 °C, and the salinities concentrated in the range from
2% to 6% NaCly,. The fluid inclusions are deduced to be trapped at pressure of the range from 95 MPa to 150 MPa, with
the largest metallogenic depth is estimated 5.6 km. Comparative analysis shows that Liba gold deposit accord with carlin
type gold deposit in stratoid and lenticular orebody hosted in low metamorphic sedimentary rock, fuzzy boundary
between orebody and surrounding rock and fine pyrites, while it accord with orogenic gold deposit, because the fluid
inclusion analysis shows that the mineralization fluid is characteristic by CO,-bearing, medium-high temperature and low
salinity. Based on geological and fluid inclusions characteristics, Liba gold deposit is regarded as carlin-like gold deposit.
Key words: fluid inclusion; ore-forming fluid; carlin-like gold deposit; Liba gold deposit; Lixian—Minxian metallogenic
belt
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