20234F 10 O O H R $ a2 s
October, 2023 MINERAL DEPOSITS 42 (5): 907~926

XEHS: 0258-7106 (2023) 05-0907-20 Doi: 10. 16111/j. 0258-7106. 2023. 05. 004

EFEESREY KR E RS C-H-O-He-Ar F{i[=
X B A i Ak SR R B9 1 24

2= M HEART LER T, KR OB, E 2
(1 BRI TR E IR TR, =8 B 650093 ; 2 o E G RFE e 7= SRS T [ SR GRS Ism VT fn
PRI S IR AL JEET 100037)

B RS IR A LA RS I AR R R A & M PR, S — = O/D RS T RJZ R R MR
W IKe AT A RS A0 10 B S AR R, 3 R B R, AR R T AE X LT J& 7 3R 1 B A0 b 5 25 4%, X AN [ e ™
BB o AT T RGBS A 2SR AR . C-H-O-He-Ar [ 2438 . AL SR A2 S i
RN, AW T A EERE BRI A KIS AR, SR D CO, AR, o s ik
) B A AR 170.4~282.6°C , £RJ w(NaCl )5 TTE 2.57%~8.41%, B 0.774~0.938 g/em?®; Jr fife A1 A A1
)R BB AE 178.5~237°C, 81 w(NaCl ) HPTE 2.9%~7.17%, B K 0.845~0.935 g/em®, K ARERRE (K%
FERY H,O-NaCl R & o 85 1345 Rl i AR (4 BT R T3 o0 45.83~74.17 MPa, B TRE M 1.611~2.472 km, AFEHY
8" O cpow TH M 25.5%0~28.7%0 , XF B 4 8504100 A 14.10%0~17.18%0, 8Dy, gy 0w TH A —79%0~ —5 1%, PN Hr BEATTE H. O [A]
7 A A BN A K DX S8 R BRI L AR B A 5 BT T2 KA a3 . D A 1 8C oy B HPTE—6.5%0~—4.6%o,
8" Oy suow 2T AR FE 19.9%0~21.1%0 , FAL A5 SE T FHRRIRER 5 DX I8, 2R BH D5 fff A AT 1 R R TR Rk IR A . A 0
LR *He/*He FIE M 0.351~0.744 Ra, {v T Mg SUAMBAE S 2 0], 12 I He(%)E A 5.11%~11.17%, LW M2 Ak
i £ M ; AT T *He/*He (B4 0.038~0.073 Ra, (Vi FHBFCSMHL . A9 5 fffi i “Ar/ SAr {50 303.1~436.4, 4
THEAR R AR T KA CAr TIRAT 67.71%~97.49%, 2B T B i 7R LA 52 iR A i RRE , I HoA Km KAk
W25, L5 L apr, SCEREEN B sk 4 07 R b R h BT AR F R S A, B h B A e T R v S A
AR RS LN T ZHAARRA R F i, It HLRE i (T, KE MR AREK S KB A, 4561
TEIREE AR SERAAE , SCRE A B 4 A PR A P I A 3 AR R AR £ IR

KR MR C-H-O-He-Ar R 2 07 RAIUR ; Bl 40 HE VY IRST. & 1l

RESES P618.5I MEAPRARRD: A

Restriction of source of ore-forming fluid by fluid inclusions and C-H-O-He-Ar
isotopes of Longhuo gold deposit in western Guangxi

AN Peng', CHEN MaoHong’, KONG ZhiGang', CHEN Gang’ and WANG Yu'
(1 Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China;
2 MNR Key Laboratory of Metallogeny and Mineral Assesment, Institute of Mineral Resources, Chinese Academy of Geological
Sciences, Beijing 100037, China)

Abstract

The Longhuo gold deposit in Guangxi is a layered Carlin-type deposit located in the interior of the Longhuo
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isolated carbonate platform on the C/D unconformity surface of the Youjiang Basin. A detailed field geological in-
vestigation was carried out in this work to investigate the source of ore-forming fluid of the Longhuo gold deposit
and discuss its genesis, and systematic petrographic observation, microscopic temperature measurement, and C-H-
O-He-Ar isotope analysis were carried out for fluid inclusions in quartz and calcite formed in different metallo-
genic stages. Petrography and inclusion temperature measurements revealed that liquid-rich gas-liquid two-phase
aqueous solution inclusions developed primarily in quartz and calcite, with a tiny amount of CO, three-phase in-
clusions. The homogenous temperature of the inclusions in quartz is between 170.4~282.6°C, the salinity w(NaCl,,)
is between 2.57%~8.41%, and the density is 0.77~0.93 g/cm’. The homogenous temperature of the inclusions in
calcite is between 178.5~237°C, the salinity w(NaCl,) is between 2.9%~7.17%, and the density is 0.845~
0.935 g/cm’, which are H,0-NaCl system with medium-low temperature, low salinity, low density. It is calculated
that the ore-forming fluid's metallogenic pressure is in the range of 45.83~74.17 MPa, and the metallogenic
depth is 1.611~2.472 km. Quartz has an "*O,qoy value of 25.2%0~28.7%o, a matching "*0,,, value is 14.10%o~
17.18%o, and the 6D, 40w value is =79%o~—51%o, Although the H and O isotope plotting sites of the two stages of
quartz are in or near the metamorphic water region, but stage Il quartz tends to shift to the magma water. The cal-
cites 8"C,p, and 8"°Oy.q0w values are concentrated in the range of —6.5%o0~—4.6%o and 19.9%0~21.1%o, respective-
ly. The plotting points are close to the marine carbonate area, indicating that the formation of calcite is mainly
from the dissolution of carbonate rocks. The *He/*He values of fluid inclusions in quartz range between 0.351~
0.744 Ra, which is placed between mantle helium and crustal helium, the values of mantle-derived He(% ) is
5.11%~11.17%, indicating the domination of crustal fluid. The *He/'He values of fluid inclusions in calcite are
0.038~0.073 Ra, which is located near crustal helium. The *Ar/**Ar values of quartz and calcite are 303.1~436.4.
The calculated contribution of atmospheric “’Ar ranges between 67.71%~97.49%, indicating that the ore-forming
fluid possesses crust and mantle mixing features, and there's a significant amount of atmospheric water involved.
Based on the above analysis, it is deduced that the original ore-forming fluid in Longhuo gold deposit comes from
deep magmatic fluid, and the original ore-forming fluid mixes with basin formation water during the ascent pro-
cess, forming a multi-fluid mixed ore-forming fluid, and there is a large amount of atmospheric precipitation or
groundwater infiltration with the progress of mineralization. Combining the characteristics of tectonic environ-
ment and mineralization alteration, it is ascertain that the Longhuo gold deposit is a medium-low temperature and
low-pressure epithermal Carlin-type gold deposit.

Key words: fluid inclusion, C-H-O-He-Ar isotope, ore genesis, Longhuo gold deposit, isolated platform in

western Guangxi
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Fig.1 Regional geological map of the Youjiang Basin (modified after Chen et al., 2018)

1—Triassic carbonate platform; 2—Late Paleozoic isolated carbonate platform; 3—Triassic terrigenous clastic rock; 4—Early Paleozoic; 5—Neopro-

terozoic Song Chay Gneiss; 6—Late Cretaceous Quartz porphyry dyke/Mafic-ultramafic dyke; 7—Late Cretaceous granite; 8—Permian Mafic-ultra-

mafic; 9—Indosinian Terrane; 10—South China block; 11—Major fault/Regional fault; 12—Nappe structure; 13—City; 14—Carlin-type gold

deposit; 15—Longhuo gold deposit
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Fig. 2 Longhuo gold ore body distribution map(a) and cross section on exploration line A-B through the Longhuo gold deposit(b)
(modified after Jiang et al., 2013)

1—Devonian Rongxian Formation; 2—Carboniferous Yingtang Formation; 3—Carboniferous Du'an Formation; 4—Carboniferous Huanglong

Formation; 5—Carboniferous Maping Formation; 6—Permian Maokou Formation; 7—Mudstones; 8—Siltstone; 9—Limestone; 10—Siliceous

rock; 11—Normal/Reverse fault; 12—Unknown Fault; 13—Secondary anticline; 14—Section line; 15—Gold orebody; 16—Sample location
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Fig.3 Field and microscopic photographs of minerals from the Longhuo gold deposit

a. Stage Il phased and cut pyrite-quartz veins; b. Stage Il calcite veins; c. Silicified quartz of stage 1, locally visible with fine-grained pyrite;

d. Quartz-pyrite veins of stage Il ; e. Stage III quartz fine vein cutting stage Il quartz vein-pyrite vein; f. On the right side is the large-grained

quartz-calcite vein in stage Ill, with visible ring structure of quartz. On the left is the silicified quartz rock in stage I', and limonite formed by

oxidation of pyrite in the later stage appears in the quartz-calcite vein in stage Il

Qtz—Quartz; Cal—Calcite; Py—Pyrite; Lm—Limonite
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Table 1 The characteristics of samples from the Longhuo gold deposit
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AU 11 B Be A LB B (%) 41 95 5 i A1 BkatkA 7
A A SO SRER O Wow (R 2), LB A
Bk AR A AR 4 — R B R 207.5~282.6°C , F
178 244.6°C (] 5a) , K s i A —5.4~-2.3°C , °F
¥7-3.8°C 5 £ 1155 1% B B A0 9% v i A b 2 A R
w(NaCly) h 3.71%~8.41% ([ 5b) , -1 6.13%.

I B B A o ok b d A B 25 A 0 1 — R EE
170.4~230.4°C , *F- 1 A 203.7°C ([ 5a) , vk &5 i ¥
H—=3.8~—1.5°C, F-11-2.6°C ; J7 fift A7 bk Hh i A f B2 R
5 — R R 178.5~237°C , -3 4 213.4°C (& 5¢ ),
VKRR N —4.5~-1.7°C , F-#5-3.0°C., 1515 H 1%
W B A 9 o O A4 4 22 4K w (NaCl,,) 8 2.57%~6.16%
(Kl 5b) , V-3 4.29%; J7 fif 41 vh £ 2 44 w (NaCl,,) A
2.9%~7.17%,°F-1]4.99% (|5 5d)

DL 55 vT B 8- A P i AR A
¥ H,0-NaCUA R il xf A 5% 7 fiff A i (A e A
(RN 7S | TR AR Iy P IR IR A RPAE o
43 B RAEFEE.EHAMRE

HT ST W, A G 2 A g 1 — I B2 AT i B
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Fig.4 Micrographs of fluid inclusions in quartz and calcite from the Longhuo gold deposit
a. Medium long strips of two-phase inclusions in calcite; b. Irregular/elliptical two-phase inclusions in calcite; ¢. Secondary inclusion bands in
calcite; d. Directionally arranged two-phase inclusions in calcite; e. CO, three-phase inclusions in quartz; f. Pure liquid-two-phase inclusions
in quartz; g. Irregular/Elliptical two-phase inclusions in quartz; h. Directionally arranged two-phase inclusions in quartz; i. Gas-rich inclusion
band in quartz

Ly,0—Liquid phase water; V;,,—Vapour phase water; L.,,—Liquid phase carbon dioxide; V,,—Vapour phase carbon dioxide

b AR Ry A 2 R P A IR DUt A T A Y 38—
TR BE AT SRR B I B (M B, 2004) , B E
T XoF B B AN R B B B I A B A T AR
A AR — Y BE FNER B 4R S B 2R 1 T 4 A Ak
B i FHER K A R 2 T R 2 e A X
TR FE (XK, 1999) o Horr, 1T By Befa s i fk fu. 2
KA E 4 0.774~0.910 g/em?, P44 36 FF 0.854 g/cm?;
T B BB Ay 0 It A A 2 A 114 25 55 0.845~0.938 g/em?,

% B 0.892 g/om?, Ty fift A T AL SR AR I 9 Dy
0.845~0.935 g/cm?, F-H4% [if 0.885 g/em® (% 3) . Hi
AT UL, 3K S B B A 3 7 il Al B A 1Y) 2 T R
WA 22 5, (HRE A8 A I8 BE AR

P e 7 g i AR AL AR Y — R R AR
A BB AR ) s IR EE TR A (R
1, 1999) , 38 3 753 AT 45 B sl A i AR 1 5 BE LA
B8 ) B IR B 25 3 o, 11 B B S A £l
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Table 2 Microthermometry data of fluid inclusions quartz and calcite from the Longhuo gold deposit

A B B B T ) ¥ VKA IRBEC H¥—iE/ w(NaCl,)/%
- " -— ~5.4~-2.3 207.5~282.6 3.71~8.41
I EX 1
F-3.8 W1 244.6 FH6.13
— o -3.8~-1.5 170.4~230.4 2.57~6.16
FH-2.6 F1203.7 1429
Mr it 4517 178.5~237 2.9~7.17
Pt Wk o o o
SE15-3.0 FH213.4 T-114.99
12 30
a TR B A B e
" 0 T B A ’s b I o B
I i .
g M i B 7 % £ 20 I L B R B
~o s
® 6 s
K L
4 10
2 5
0 0
140 160 180 200 220 240 260 280 300 320 2 4 6 8 10 12 14 16
15—/ °C w(NaCl,,)/%
12 30
c s d
6 B BT R R 25 I BT AR
< 8 <20
Ty e
& 6 15
4 10
2 5
0 0
140 160 180 200 220 240 260 280 300 320 2 4 6 8 10 12 14 16
¥ — W/ °C w(NaCl,,)/%
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Fig.5 Histogram of homogenization temperature and salinity frequency of fluid inclusions in quartz and calcite from the Longhuo
gold deposit
a, b. Homogenization temperature and salinity histogram of fluid inclusions in quartz; ¢, d. Homogenization temperature and salinity histogram of

fluid inclusions in calcite

BRI R T TR J1 95 [l 56.574~74.166 MPa, X))k 44 C-H-ORMIEDHER

77 66.049 MPa, BUH R 4 1.886~2.472 km , “F- 4 I H-O [Fl i = MR ot 45 SR W3R 4. 4 7]
J&2.202 km; I By Be A S R AR B0 e il DA e TR B A 9 40 32 4R o (1 7K B 8 Dysmow THL
45.83~59.798 MPa, V-3 [ 7] 53.844 MPa, Wi IREE A T —58%0~ —51%o , -3 —54.5%0 , Il B Bz 1) 1 5%
4 1.622~2.020 km, - 1.795 km; F A AR A 2R T 8 K 1Y 3Dy.spow TH S —79%0~—73%o , “F-
B R IR 48.334~63.408 MPa, F-¥ EJ1 #-75.3%0 , 5 Dy.guow 1H 1 & T Taylor(1974) 4 X &
56.903 MPa, B VR 1.611~2.114 km , PR EE KK 1Y 8Dy.gmow(—50%0~—80%0) fEL I8 1t Bl . 1T B Bt
1.897 km (3% 3) , FRHIZH IR TR I A IR A9 8" Oy.guow THAT T 25.5%0~26.6%0 , T~ 25.93%o,
AR B, U T RS A T R VR BT R I B B A7 92 80y gpow TH AT T 25.8%0~28.7%o , “F- 1%
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Table 3 Density, trapping pressure and depth data of fluid inclusions in quartz and calcite from the Longhuo gold deposit

AT B B S 4 2 % /(g/em?) L 1 /MPa B TR /km
e - 0.774~0.910 56.574~74.166 1.886~2.472
VIE="4
F440.854 -1 66.049 F142.202
. 0.845~0.938 45.833~59.798 1.622~2.020
ki3
SF-440.892 -3 53.844 F141.795
B Bt
N 0.845~0.935 48.334~63.408 1.611~2.114
&F
34 0.885 -4 56.903 F-141.897

F4 BHETAEHORMEMRER
Table 4 H-O isotopic composition of quartz from the Longhuo gold deposit

A B B RS 3D, syow/%o 380, gyow/ %o B—pE/ C 3180150/ %o
LHO1-1 -79 25.5 16.09
1 BB LHO1-2 -73 26.6 244.6 17.18
LH06-1-2 ~74 25.7 16.29
LH08-1 -58 28.4 16.67
LH08-2 -55 28.7 16.96
B 203.7
LH13-1 =51 25.9 14.20
LH13-2 -54 25.8 14.10

27.2%o , HR A7 B v 3t A F B2 AR 1 38— IR BE R -
TR B O [l A A T AR Y 8'80 00 1H, T
AT 35— O 3408, A0 57K O [l R F
i N HOR LT 24 328: 1000100 /74 =3.38x106/T°-3 .4
(Clayton et al., 1972) , T=273+¢,t N —IRE . &1t
B 1B B A 0 1 A 108 A 1Y 818050 A 16.09%0~
17.18%o, ~F- 34 16.52%o , Il Bt Bz A1 9 ~F- £ 1) 37t 14 1)
880520 M 14.10%0~16.96%o , “F-1%] 15.48%o

D7 A1 C-O [AIE R /A4 R WL 5. Horpr B
BT IR AT W 83Cyppp TH N —6.5%0~—4.6%0 , F- 1
{5 — 5.38%0; 8"Oysmow N 19.9%0~21.1%0, F 14 {&
20.62%0. MR T R A1 - K Z 180 B Ak O R
1000100 5,471 =2.78% 106/7°-3.39(O'Neil et al., 1969),
T=273+t, 1 ¥ — B, AT R R o By B

fif A1 T B A A () 880y, 20 A AE 11.41%0~
12.60%o.
4.5 He-ArRfrZ

AR B A1 95 He-Ar [ R B R L& 6,
P 00 3 235 S W] A5 B 4 A 0 AR B2 AR Y He
FAr (R AR B . o, T BYBEA 92 w(*He)
4 0.13x1078~0.2x 1078 ¢cm3STP/g,3He/*He F¥ {E 4
fE 0.351~0.55 Ra, *F ¥J {H 0.466 Ra (Ra H %5 F,
i 3He /*He [ {H, B 1.4 107°) ,“Ar i ¥k i 45 h 7E
0.8405 x 107~1.3321 x 107, “0Ar *°Ar 2} 307.2~334.3;
I By B v 9% w(*He) 8 1 7E 0.16 X 1078~0.22x 1078
cm’STP/g,*He/*He fH4E H17F 0.522~0.744 Ra, - ¥J{H
0.6155 Ra,“*Ar 1Y ¥ B 4 11 7E 0.9097 x 1076~2.0708 x
1076, “ArASAr B 4E FP7E 303.1~436 .4,

x5 MBS ABAERNCORMESTER
Table 5 The C-O isotopic analysis results of calcite from the Longhuo gold deposit

BT B B JRFES 313C, /%o 3130, syow/%o Yj—iE/eC 3'80,50/%o0
LHO06-1-1 -4.6 19.9 11.41
LH06-1-2 -4.9 21.1 12.60
LHO08-1 -5.0 21.0 12.50
ez 213.4
LHO08-2 -5.2 20.2 11.71
LH13-1 -6.1 20.8 12.30
LH13-2 -6.5 20.7 12.20
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Table 6 He-Ar isotopic data of quartz samples from the Longhuo gold deposit

AT B RS WALSOAT w(CHe*He)/107  w(©Ar)/107®  w(*He)/10®  w(*Ar*)/% w(i&JiHe)/% F*‘He R/Ra
LHO1-1 329.140.4 7.59+10.48 93.54 0.14 10.21 8.06 2.98 0.542

- LH01-2 334.3+0.6 4.92+4.09 84.05 0.13 11.61 5.11 3.12 0.351
LH06-1-1 307.240.3 5.88+6.51 112.53 0.19 3.81 6.17 3.13 042
LH06-1-2 308.9+0.5 7.7+8.06 133 21 0.2 4.34 8.18 2.8 0.55
LHO08-1 307.5+0.3 7.3146.22 90.97 0.16 3.9 7.75 327 0.522
LHO08-2 303.140.7 8.08+3.6 124.45 0.21 2.51 8.6 3.09 0.577

1B B
LHI3-1 436.4+0.8 10.41+5.35 161.13 0.19 3229 11.17 3.11 0.744
LH13-2 417.8+1.2 8.67+6.9 207.08 0.22 29.27 9.25 2.68 0.619

T : Ra 48 5K 19 3He /*He HEAH (HL 1.40% 109) 5 R/Ra 7% B & (1) °He He 5 %% 1Y *He /*He . {H ; F*He=(*He /*°Ar)y,/(‘He POAr) o Fif1,
(AHC/SGAr)A’ﬁ=O~ 1655; He(%)ﬂﬂh‘ﬁﬂ]ﬁbﬁ Y He [Al i 2 , HC(%)=( R#r'“',_R W )/( qu&_ﬁmﬁ;) JHo, Rmmgﬁlﬁﬁﬁﬂﬁlﬁll@’ﬁ?& MM 6.5 Ra, Rﬂﬂ'ﬁ*
B 522541 197241 0.02 Ra; PAr' (%)=[(PAr/°Ar).5—295.51/(*Ar/SAr) . x 100( Stuart et al., 1995).

5 1

51 R RAHER

TR AR Y] RS BT KB 2
B B A R 5 A, o T 2 RGBT B Y R
Ko o, S RLET B BRT LA i B B A A 2 AR 4 DA
K E HyO W H ORI A AL 2 AR R AT, A IR
DI SAH AL AR AN CO, = AHAL A, 3
W T RS v Ry kR EZE T H,0-NaCl
(LN

R Wt ke 4 ™ v o - A ok O AR A R A
TR ek 225 2 s, T B B ) i e A 2 A
1 5 4= 4 — R B 4 F 170.4~282.6°C , w (NaCl,,)
2.57%~8.41% ; J7 fiff A ok v i AR A BE AR 1) 58 42 1) —
I A T 178.5~237°C , w (NaClyy) K 2.9%~7.17%.
FH A 0 T il A A A — R R - B R (161 6) 7T
DL, A~ B B A AR 08 S A 3 A1 SRR 1 3R R
P B 34— I R ) T R AR, RS AR OE R,
Horp TR B A A 1 34— B S5 3 AR T 11 By
B W RS, R T BEE B VR B AT, TR
AR TR o A A X 25 R4 BT Ak BRAS P 4
W R T AN R B B B A AR K I TR B 2 A ) 5
4 0.774~0.938 g/cm?®, M B J1  45.833~74.166
MPa, B R E K 1.611~2.472 km, #8753 T el 40"
PRSAT 3t A Ay A ARG Tl ARG R B ARG %8 B TG R v B
B RHIE

AN TR BT A Py [ 57 28 28 1 5L A b 7y 2%

S, DRI b B 5 AT I AR 1 [ 457 3R 2 BT DA H I
B A B R R (R AR LESE, 2011) , JE 8 I AR 14 []
N 2 AV X3 L IR X1 R4 26 2 b4 14 L
JEFIWT AR IR AT B 2 — (R E 48, 2010) .
AR S I WO DR AE AR R Y ATt A 7 [ A7
KW, 55— K Clayton %5 (1972) 43 & 5 7K 2 [H] 4
O [FI 25 4318 J7 PR TR TAA 818000 1H , 38 223 7E [F) 137
F R AT 0T H X8 40 W A 8 < B P BT It A ok
TR IR BT — i 4 s i o BEE a0 a1k
77 BB A B B IS Bk R £h o 5 ML R 2 A
Hfa o F RS R A &0 IR —
DX ) AR AR A b AR AR ZE AR REAE . C-H-0
[F7 2R 55 5 T A B A KRB R AR . 275 T ADE
ST R R 4 = L X R MR S B B
7T PR B AR R (R 7)) T A 2
PR F IR IR AR BE A RRAE , B AR AT
TR R

M AR TE B R R A N TR A R
B, D0 2 5 350 B BB 4 3K 1 A 2R A Y CO, R 5
(M EE, 2008) , 17 R ol & 0 IR A 3 -7 i A A
BRh CO, B UL T AR L i B P AR
5 W AR Z B & A TIRE , ZIH IR A Rk
RRIE
5.2 HH REKIE

C-H-O [Alf R A58 2 o 8 TR B A ™ R
B AR A RO 75 Z — (Pirajno, 2009), FETE,
4 Y 8Dy gmow TH N —79%0~ — 51%0 , 85040 1H K
14.1%0~19.26%o , . 5 72 i1 it 14 (8Dy.spow=—65%0~
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Fig. 6 Homogenization temperatures versus salinities of fluid

inclusions in quartz and calcite from the Longhuo gold deposit

—20%0, 8" 0420=5%0~25%0) Fl 7+ 3 Hi & (SDy.smow=
~50%0~—85%0 , 8'8041,0=5.5%0~10.0%0) ZH i, {1 (Tay-
lor et al., 1974), £ 8Dy gyow-0"% 00 K (1 7) 1,
11 B B Je T B B A 3 H-O [R) 7 355 05 F 96 e
JRK X 3R B, e, 1 B B 9 H-O [l Z 4%
SN T AR UK R O, SR s A KAkt 2, JF B
E—?ﬁrﬁ WKL 1 s TR B Ay S 52 o5 A7

7 5K L A ) 7K A R N AR 2 . 45
é‘é{é)ﬁfﬁ?(2022)X¢Ff%jzﬁﬁ”i&ﬂw%%ﬂ% ) B
G, 0 2 B4 0 DR 1 SR AR B I R T B ke YR IR
FHRTAR  BIE S AR TE B R AR Bk
(R it J22 S s K RSB AR 7K 55 R K AH BLAE = AR
A8 7K ) & AEIR A, 36 3 0] LUE H LY BOS IR
JEE AR 0 B B i, B I B B ™ i 38 RS A3 %
B, W B B ™ it 44 32 1) A8 5t 7K 1) 52 i 358
KRBT B &0 B R AR B Z AR A 1Y
FHIE

AR A A A ) C )37 3R 4 R = (7] §1°C
{H 25 03K, i C [ R BEAS BLA 7R BRI AR R 1Y
HEFERZ—, B IRT C Rk FEA 3P
D M AR R L 5 (8Cyppp=£4%0) ; @ VLA HL
11 (83Cy ppp=—10%0~35%o0 ) ; @) Hi1 b 5t 8l 5 3 e P
(8"Cyppp M —5%0~—2%0 2%, —9%0~—3%o) (Cao et al.,
2017), 3 X C [A] 4V 25 2H B R T 5% 2 7 B BB 3
A C ok R 1% A RL 7 ik Z — (Spangenberg et al.,

o ‘ﬁ 7J(
- o BB BE
Stage Il quartz

o LK Be 71 5¢
Stage 111 quartz

30,150 /%o

K7 s 9% H-O [R5 2 A& % OFE K48 Taylor.,
1974)
Fig. 7 H-O isotopic composition diagram of quartz from the

Longhuo gold deposit(base map after Taylor., 1974)

1996). Faure(1986) 42 i} , # il 7 4t v it 14 1 22 1A
813 Cyppp TH — B 4 —12%0~—4%0 , I FLERTR L5 9y
AR 813C yppp TE UL IR FE R I C R AR TR . BET 4
J7 fi#AT ) 83Cyppp [H AT T —6.5%0~—4.6%0 , 8O0y smow
$119.9%0~21.1%0, Hirfr, C R 2 BYAR LI IR K,
5 R B8 (—9%0~—3%0) B K Fifi M 72 1 C [Fl i = 41
BCARAL (& 8) , O [l ARk 3 Bl A, Hok R4 &=
F o £ C-O [ 2 8Cyppi-0"*Ogyow FI i (1 9) 11,
T5 A7 BB R ps, 32 B T AR A R o BT, R A
T 7 A 0 IE B 3B R R T AR B IR R 5 T o
B 5 il A i B AR 85000 M 11.41%0~
12.60%o , % B BET 1847 8'80y,0 14 B TAS R K I
FEL P, 3 K DX, R R 5 o v G R Fh 78 J K
] 5 S KRS 1 R AR AT A 400 T A b i s 1
W Tl BE SR H IRER W) A A, e TR R
W 5AR FOK kA — R ETR A B R AR A
Y AT AR

i A SRR LA (e 22 1 M | BEAE AR 4 b A 7
B R R R AR R AR B BOE Ak A B L
45 FI FH He-Ar R 2 FH 78 B2 407 R v s 7t 14
>k 5 (Jea-Baptiste et al.,1996; Mao et al.,2003), 4
30 35 R A7 5T A TP A B AR Y He-Ar [RI K , 38
it 5 C-H-O [A v Z JE47 b 434 , M BEAE T 4 3tb
FNWT A AR AR IR, B PR AA SR R
3%!#516/}? O KRAMIFI7K (CHe/*He=1 Ra) : 5 KK |
WK ST B 7K 5 @) Mg i K (*He/*He=6~9 Ra) :
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Table 7 Comparison of ore forming fluid characteristics of Carlin-type gold deposits in Yunnan-Guizhou-Guangxi area
WIRAFE BRI H-O [alf3 & C-Offlfii % = VN =Y R R A A TRk IR
—iRE 170.4~ 3Dy grow=—79%0~ 813Cy. ppp=—06.5%0~ i
- Bsz?ﬁa)ﬁ o o U ERGRGERE RCMER
R e T ) e .6°C;w(NaCl, =51%o,; = —4.6%0; g = S e s
7 kiR & a " H20 ” V-SMow Wr-gcs b Egke b
Eh Lo gy 2.57%~8.41% 14.1%0~17.18%0 19.9%0~21.1%o
PR PRI 182~ Dy suow=—712%0~  8Cypps=—11.4%0~ R A —_—
=208 pra—. ey . VAViIN T
MET k4T 296°C; 3 w(Na- =62.9%0;8"0p0=  —10.0%0;8"0yguow= FERF; A L LR 021
Cl,))H 0.53%~8.81% 12.13%0~14.72%o 18.2%0~20.6%o [N
, IR 183~ 8Dy quow=—79%0~ 813C, ppp=—5.4%0~ WL i
ey peow ST SERE. e KRR,
JN 272°C;w(NaCl )W —67.4%053"50,,0= —1%038"30y gpow= _— 1k R ERAL | J.
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B IR BE 134~ 3Dy guow=—71%0~ SRR EEA-  mEL R
W o 1 Y i i
AT MREESH™  394°C;0(NaCl,)H —57%0358'%0,1,0= kLA gy e B R PEk,2019
1L Z 1 L, N
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INTESS o Y 0 18, — [ 18 — #‘H‘/% ,ﬁ}lf’/)ﬁ N iEAN %ﬁAﬂ)L’
AN 240°C;0(NaCl )N ~56.83%0;8'%0,,0=  —2.12%0358"5 0 gyow= s AR T3 75N 023
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7J(lf_[i{|§] {im )32, ‘ V-SMOW 00 V-PDB 00 —&x ,ﬁg%ﬁb; N " Tan et al.,
N N 240°C;10(NaCl, )W ~73.5%03;8"0p 0= —0.5%035"8 0y, qyow= I AN T 20N 201522017
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i J JE iE - _ it
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Fig. 8 C isotope composition of calcite from the Longhuo
gold deposit(base map after Hoefs, 2008)

Longhuo gold deposit(base map after Liu et al.,1997)

A, OAr/AAr=40 000(Burnard et al., 1999 ; Gauther-
on et al., 2002) ; @ # 7¢ ¥ /& (°*He 4He=0.01~0.05
Ra) : He-Ar [F] v 2 & & DL o ol R oy 32,

FFE A P b e P 3He AHe=7~9 Ra, K Fifi 4 A A
11 3He/*He=6~8 Ra, i I A%, [K #4) “OAr DL 5 P Al
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Hr,40Ar/A°Ar=45 000(Stuart et al., 1995)

Bt B4 0 1 e fd 25 1A v SHe/*He (RN 0.351~
0.744 Ra, V-7 0.541 Ra, Hrp, 1T By B £ 9 24k
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Fig.10 (°He-*He)/Ra-*Ar/*Ar diagram of fluid inclusions in
quartz from the Longhuo gold deposit(modified after Winckler
etal.,2001)
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Fig.12 The "ladder" metallogenic model of isolated carbonate platform in Longlin area, western Guangxi

(modified after Chen et al.,2018)

1—Conglomerate; 2—Sandstone; 3—Argillaceous siltstone; 4—Mudstone; S—Limestone; 6—Dolomite; 7—Sand and argillaceous dolomite;

8—Presumed concealed intrusion; 9—Triassic; 10—Permian; 11—Carboniferous; 12—Devonian; 13—Cambrian; 14—Conformity geological

boundary; 15—Angular unconformity geological boundary; 16—Fault; 17—Gold orebody; 18—Direction of fluid flow; 19—TInfiltration

direction of atmospheric precipitation; 20—Asthenosphere mantle material upwells
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