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Fig. 1 Geological map of the Haoyaoerhudong gold deposit in Inner Mongolia ( modified from Nie et al. , 2010)
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1 — Quaternary; 2 ~5 — middle Proterozoic Bilute Formation (2 — meta - siltsone; 3 — carbonaceous phyllite; 4 — graywacke;

5 - limestone ) ; 6 — mafic and felsic intrusive dyke; 7 — ore body( or mineralized zone) ;8 — fault; 9 — inferred fault;10 - stratigraphic boundary
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Fig. 2 Photos showing mineralization features of

the Haoyaoerhudong gold deposit
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() - BB A F MR B (Py) 5 (d) - BBH L 2§ gn™ W
(a) - ore — bearing quartz vein in carbonaceous slates; (b) - lenti-
form quartz near the pegmatite vein; (¢) — pyrite veins in carbona-
ceous slates; (d) — pyrite thin film on the schistosity plane of carbo-

naceous slates
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Fig.3 Petrography of fluid inclusions
(a) ~WAGER; (b) -MBERE; (o) -IALER;
(d) - iR RV - <AL - AR

(a) - secondary inclusions in line; (b) — two — phase inclusion of

vapor and liquid; (c) — gaseous inclusion; (d) — pure gaseous in-

clusion; Abbreviations: V — vapor phase; L - liquid phase
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EETE,
3.2.1 H—3BAE

RIEWEBRABRAET RBEEE BN —R
B HAESE, WLV AR R PR R —R
EAHREESHA B EASANRS(E4) %
BEREFBGREERY - BESHLEER, %
R 100 ~460°C , W fE H 220 ~380°C , 4% i i o F
340°C , % 77 R A BT B S B R
B, FRAEKTREEKY - BREAEFEFR, 5
0 BI85, B B o 220 ~380°C , & 7 260 ~340°C
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Table 1 Microthermomtric data of quartz — fluid inclusions from the Haoyaoerhudong gold deposit

e R FEd S WEL(D)  H—WE(Th) (C) Kgi(Tm)(C)  <HH(%) RifE (pm) Y
BT A BB % E59 10 123 ~419 -16.3~ -1.3 5~30 6 ~11 FaE
ES7 11 88 ~370 -11.2~ -3.5 5~30 5~20 A%

ES2 9 152 ~389 -10~ -1.2 5~30 6 ~21 A%

E48 16 145 ~345 -9.7~-0.3 10 -45 5~19 FaE

E47 11 167 ~459 -5.3~-1.1 10 ~70 4~17 A%

E43 20 216 ~400 -12.9~ -1.8 15 ~30 5~18 A%

E34 4 185 ~230 -2.4~-0.2 5~10 8~14 FaE

W02 17 148 ~379 12~ -2.9 5~40 5~13 A%

W15 18 116 ~420 -9.4~-1.5 8 ~40 4~15 A%

W26 16 216 ~395 -9.4~-1.5 5~30 4~13 FaE

ZK19 18 136 ~429 -6.8~-0.2 5~30 4~18 FaE

ZK30 15 283 ~430 -8.9~-3.5 20 ~80 5~12 A%

T k=1 GireEd E49 16 230 ~294 -5.6~-0.8 15 ~30 4~18 FaE
Wo1 15 187 ~379 -8.8~-1.7 5~40 5~29 FaE

- O FLAL - o [ 40 TR 2 (Jb20) s BRBH2E 5P IR AL B iR A WA L = . QWIS 33— BER T 420°C , R i 24 T By 1k JH: Atk 4 2

TR, VA gk .
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Table 2 Salinity, density, pressure and estimated depth of the Haoyaoerhudong gold deposit

RS ER (CRERK) RS E5BE % NaCl eqv. H B g/cm® /1 MPa K BREE/ 3 km
RIFER AP BEIRA K ES9 2.23 ~20.7 0.46 ~1.01 8.2~84.9 0.8~8.7/3.9
E57 5.70 ~15.2 0.71 ~1.07 1.1 ~40.8 0.9~4.1/2.5
ES2 2.06 ~13.9 0.72 ~1.01 3.0~48.9 0.5~5.0/2.2
E48 1.05 ~13.6 0.62 ~0.97 5.3 ~46.2 0.8~4.7/2.3
E47 1.90 ~8.27 0.56 ~0.96 9.0 ~111 0.9~11/4.4
E43 2.56 ~16.9 0.67 ~0.95 1.8 ~39.1 0.7~4.0/2.1
E34 0.35 ~4.01 0.83 ~0.89 11.7 ~37.0 1.2~3.8/2.2
wo02 4,79 ~16.0 0.76 ~0.97 14.9 ~29.9 1.5~3.1/2.5
w15 3.85~13.3 0.76 ~1.03 2.4 ~50.7 0.7~5.2/2.9
w26 2.56 ~13.3 0.70 ~0. 88 17 ~35.3 1.7 ~3.6/2.7
ZK19 0.35~10.2 0.69 ~0.99 8.3~67.2 0.8~6.9/2.3
ZK30 5.70 ~12.7 0.52 ~0.81 11.2 ~62.2 1.1~6.3/3.4
1 i Bk p A 3 E49 1.40 ~8. 67 0.73 ~0. 87 2.2~42.6 0.9~4.3/2.1
wWo1 2.89 ~12.6 0.58 ~0.91 1.7 ~56.2 1.6~5.7/2.3
WA T 300°C , 38R B K %7 9 7 2 R T 3¢ s O —
W R R R . IR OR [F 1O 7 B B PR A B — M 30¢ - 2| -
A MEHTE 260 ~380°C , {3 A F— B, Bk L F, z; 20|
W S2/R 290 4 57 BRI R T #1518 BB B £ % 15}
3.2.2 HE4E 1ol 10L
3 48 TR P AR L B e ;| h 5|
Bk 43 B, I FE Potter 45 (1977) 2 th 9 H,0 - 0 o 1o
NaCl P #hBE — vk 52 2 VB0 A0 3 0 B e ot
W =0.00 +1.76950 — 4.2384 x 107°¢’ 14r i e .
+5.2778 x 107°¢° +0.028 12} 10} "
XA W - &b (NaCl% ,wt) ,3& FITE T 0 ~ 1or 8t
23.3% Y5 8,6 - VK AR B F 0 ~21 1CTE AL % % 6l
RIETSE(R2) BRI, Bl TRRPREE !
RO A BT I (P 4) o T DU i, R AR N ﬁ 2
*Eﬁﬁ%1¢@%1¢ﬁgﬁﬁwjﬁ\m§ﬁy5}EUﬁ % 0 I10I0I18026034042I0I I 0 O’_4 8 12 16 I2IOI I
~6% F1 10% ~ 14% , £ i 4 K v 4 2L (56 BF 01 e o

4% ~6% M 12% , BAEF B WK EEEARRRE "
3.2.3  RARE B RAABART R h 7“*”‘@’1:‘;‘;’;5;5*“%_“
(1) B 4o 28 14 i 3 — R B #5/h F 500°C , & _ o
e Fig.4 Homogenization temperatures and
EE/NTF 30% (wt) , i 2 XDEEF (1999) $2 H i Al B
YRRBE -RE-RE-EOIXRRE:
2
D =A+Bt+Ct B =7.11652 x 10~° - 5.2208 x 10~° x
iﬁ*D—ﬁﬁi%Jﬁ(g/cms);t—jﬁ—‘iﬁ)g W +1.26656 x 10°° x W?
(OC ) ;A,B,C -ﬂﬁﬁ‘%’%"ﬁf'ﬁﬂ]i%%ﬁ)ﬁﬂ@@ﬁ C = - 3.4997 x 10-6 +2.12124 x 10—7 X
A = 0.993531 + 8.72147 x 10~ x
W -2.43975 x 107° x W’

salinities of fluid inclusions

L\\

W —4.52318 x 10~° x W*
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Fig. 5 Laser Raman spectra of fluid inclusions in ore — bearing quartz from the Haoyaoerhudong gold deposit
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Table 3 Chemical composition of fluid inclusions in the Haoyaoerhudong gold deposit
WY ke H,0 N,  Arx 0, co, CH, C,Hy H,S F- cl- SO}~ Na* K* Mgt  Ca®t
Vg E3 77.98 1.832 0.168 - 17.052 2.730 0.235 0.002 - 1.15 0.222 0.678 0.111 - 0. 858
Vg E7 91.7 0.735 0.053 - 4.362 3.016 0.134 0.001 - 11.7 0.333 2.69 0.378 0.072 5.37
VaE E32 83.96 1.620 0.102 - 12.668 1.398 0.251 0.001 - 2.04 1.55 2.03 0.177 - 0.399
Vg E26 82.07 0.923 0.033 - 15.486 1.319 0.167 0.001 - 1.19 0.444 1.50 0.090 - 0.399
Vg E35 70.03 2.572 0.183 - 24.789 1.958 0.390 0.008 - 1.23  4.23 2.27 0.267 - 0. 456
Vg E57 83.01 1.816 0.200 - 11.220 3.431 0.320 0.004 - 2.14  3.12  2.27 0.267 - 0.630
VaE W6  83.64 2.857 0.328 - 8.032 4.374 0.690 0.007 - 0.810 0.666 0.930 0.132 - 0. 486
A% W26 89.05 1.053 0.191 - 7.102 2.212 0.349 0.004 - 2.72  2.00 2.37 0.177 - 0.342

- RBARRBMGR, « GRS % E3 ET 5340 B i 73 JEIK , E32 A5 S BR b A 38, AR O 5 AR A5 A S Bk o 9 4 3
DA B - [ 2 B 55 M R BT 7 PR R T SR L WA R ANF

MrfREA—B, &% H,0.C0,.CH, N, fijgk
S, &0 H,S AEHESE A, BER S 0, &
BB FHETA Na* (K" Ca™" B TH
Cl”f1 SO, BARKRMWE F- &8, R WIEKR
3 Na* K*-Cl" -80}" . MU ERFE
WA WP, BB &R A4S (CH,. C,H,,
H,S) , XA G4 (C0,.80; ), SEEENR
CO,, [HES FFE h Na" (& 6),C0, REH I
B A2 B T AR H Bk 4 43 B9 I A R A VR 4 AE R T 7R
o g

WERGE T E & H,0.C0, 5FRABRMAITHE
A ZARE A FAE MM E  BIRS 8 R/0((C,H, +
CH,)/CO, H.{&) 7 0.09 ~0.72,CO,/CH, 1 &
1.44 ~12. 65, RHAZWME N FEREZ M HEFE
4 Na®* K*,Na*/K*'[K{E N 6.11 ~16.67 ,Na* kT
K"V AAHSEEKXRBEV(EFESE,1992), B
B EEN CLM SO W R A o 2 P AT AR E
BUMEKZBSYMEZESYWHIENERS,

CO, 1 H,0 H{H 2 R Bt i #4 3 3R 55 1) — 4>
HESY, CO, 78 Wit 1A b v gt B Wl g 38 in v 38
B 30 /0N B, 2% B AEDRE B AR (0] £ 48 ,2007) . &3F
B, AKX CO,/H,0 iy H {8 4k 5 B3 K, K&k
0.35,/ME9{L A 0. 07 , REAMT WER R E AR, 54
X & I B AHAF
3.2.5 AAREEHIE

B HAB SRR 28 A AR R A W A O ik Ak
o —RBXIAGEHANT Y EENERKY Yo%
RVEB A 8D 0 . “RM SR AT P
EHF Y 8D.5"0 MK MR, RERIET Y -
JK IR 28 P-4 43 188 O R R AR IR BE T 5 2

KB 8D .80 . ARSCREUS &, MRIEA K - K
[ 132 38 4318 7 A

1000Ina'* 0 4y 4, =3.38 x 10°/T° —3.40

R a0y WATEEKZE"O0 KB R
B, T B4R (Clayton e al, 1972) i+ 45 R 4N
£a4, WRRBWRET KR EGEEKPR AR
FE R R AR E ff (B 4) B, £ & E kb A e
REEEYEAF LR 8Dy o —65.20%0,6" 0y
4. 07%o , oA S AL T 748 B K 8 3K B Z2 ) 5 7%
WMETBERERAXRAECLERNEEARMLERE RN
8Dy o = —96.20%0 ~ — 82. 80%e , 1% s 1E JF 4 A H K
IETFRETH(ET), T H EERA A K KEE,
VLB SRR ZR &0 XA oK Bk U8 DL oK
hE,TREA EEKREE

K*(CO,)
FHE T Rk
o ek HhfEk g
Hyf 3 PR
HELA Ik Epp *
ﬁ PSP HALMW A

S AN RIS 4
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Fig. 6 Ternary diagram of composition of fluid

inclusions from the Haoyao’ erhudong gold deposit
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Table 4 H and O isotopic compositions of water in fluid inclusions from the Haoyao erhudong gold deposit

PR FE S FE i 25 7R T(K) 80y _syow% 6D H,0(%0) 8'%0 H,0(%0)
6 i kb A 2k E49 [ 547.6 12.30 -65.20 4.07
BT P A 2k E43 VaE 3 574.0 12.80 -88.20 5.58
E47 VaE 3 589.0 11.80 -90. 40 5.09
E48 [ 537.0 12.80 -96.00 4.12
ES2 VaE 3 577.0 12.60 -93.10 5.49
E57 VaE 3 555.0 11.90 -82.80 3.97
W02 [ 590.0 14.50 -96.20 7.82
W26 [ 596.0 14.40 -95.30 7.93

T B A Tk b 5T BB S T, WA < XA o

0 o
SMOW
ol 2B Rk
iy
= X A H
3 A
g -80+ & DLJ‘ S
® [g%%m ¥
oo a éf
N
-120 F €
AffiAh A
o IR
160 . . eSS
-20 -10 0 10 20 30
8”‘0“20(%0)
B7 “RRBAET KD -5°0,,BM%

(JiE B 48 Taylor,1974 ; ¢ T2 I ,1989)
Fig.7 8D -3"0y,, diagram for the ore — forming

fluids in the Haoyaoerhudong gold deposit
( after Taylor, 1974; Zhang,1989)
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Fluid Inclusions of the Haoyaoerhudong Gold Deposit, Inner Mongolia

LI Yi-ming' , WANG Jian-ping' , PENG Run-min', LI Zan', JIANG Xiang-dong’, ZHANG Yan-min®
(1. School of Earth Sciences and Resources, China University of Geosicences, Beijing 100083 ;
2. Inner Mongolia Pacific Mining Co. Lid, Bayannaoer, Inner Mongolia 014040)

Abstract: The origin of ore-forming fluids and its relationship to deposit genesis are critical and difficult issues in study of mineral deposits. Taking
the Haoyao erhudong gold deposit as an example, this work analyzes the microthermomtric data, in-situ laser Raman spectroscopy and chemical composi-
tion of fluid inclusions and describes the ore-forming fluids systematically. The results show that the fluid inclusions in quartz can be divided into four cate-
gories: two-phase inclusions of vapor and liquid, gaseous inclusions, pure gaseous inclusions, and pure liquid inclusions. Most fluid inclusions are ho-
mogenized into liquids, while few inclusions are homogenized to gas phase. The homogenization temperature of the fluid inclusions in ore-bearing quartz
veins is 260°C ~380°C , and 260°C ~340°C for carbonaceous slates. Raman spectra of the inclusions indicate that water is the dominant component with
amount of CH, , N, ,H,S and CO, in the gaseous phase and C1~, SO?~, Na*, K*, Mg®* and Ca’* in the liquid phase of the inclusions. Hydrogen
and oxygen isotope compositions (8DH20 = -96.20%0 ~ —82. 80%0,81801.120 =3.97%¢ ~7.93%c) suggest a mixing event between magmatic water and
formation water. It is inferred that the gold mineralization may relate with the Hercynian magmatic hydrothermal activity. This gold deposit is of the meso-
hypothermal type gold, which formed under low pressure in the shallow crust.

Key words: Haoyao’ erhudong gold deposit, ore-forming fluid, fluid inclusion, oxygen and hydrogen isotope, Inner Mongolia
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