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Abstract; Changshanhao gold deposit is a large metamorphic microclastic rock type gold deposit hosted in carbo-
naceous slates and phyllites of the Meso-Neoproterozoic Bilute Formation of Bayan Obo Group in central Inner
Mongolia. The gold ore bodies are tabular and lenticular and no clear boundary to wall rocks; the ores occur as
sulfur veinlets or quartz-sulfide veinlets deformed with strata in beddings, joints and fractures, which consist of
simple minerals with weak alterations. The ore and wall rocks have the similar trace element geochemical feature.
The ranges of ore “*Pb/**Pb, *”Ph/**Ph and **Ph/**Pb, close to those of strata, are 37.430 8 to 38.979 2,
15.4522 t0 15. 674 1 and 17. 109 to 18.921 7, respectively. Gold-bearing quartz veins mainly contain liquid fluid
inclusion with homogenization temperature of 230 to 370 °C and salinity of 6. 01% to 20.52% NaCl eqv. 8D and
5"0 of the fluid are —108%0 to —112%o and 6. 4%o to 9. 4%o. These geological-geochemical characteristics indi-
cate that ore-forming material and fluid come from strata. The authors infer that Changshanhao gold deposit is a
sediment-metamorphism mesotherm deposit, and the later magmatic activity had a little effect on the metallogenesis.
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Simplified geological map of Changshanhao gold deposit
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Fig. 3 Ore and wall rock characteristics in Changshanhao gold deposit
A ARTARKRAORSEAY A B AT ARRKARS AR, Bt B e R RS C Ak - By an ki 4
WAs D BRI G015 B A3 - GRAY) AR DKAERR BT A U2 7 i, SRR )R — R R AR AR, RS A A A R
F. BRAEPI AN IR IR 1 BRRLIREE s G A3t - B Ak P BB RS A SRS ot AT b BREEE; po. #
WA auw [RG; asp. TD; py. BT

10000 10000 ——CSi2
u CSHP12
CSHP1-3
1wo P 100 - e
y—1 b ] \ /m| E
\ / lie /\\ M/ CSH-P24

‘ [\ " p e csHPi4 p R\ .

/i la N\ GHP1-6
10 NaphaN i 10
1

—

100

— , = CSH-P2-5
L AN \ = CSHP2-6
I\ A .\

n L /A
|

| g

lgwy
lgwy

/\ /A CSH-P2-7
o 777 CSHP2-7’
CSHP2-8
CSHP2-9
CSH-P2-14
CSHP1-7

Eas

a V4 v

re

s

1 1

1 .
M A W A Ba Gi Pb Zn Mo Ni G Mn V P Au Ag & As Ba Cu Pb Zn Mo Ni G Mn V P

1

K4 KNG Rt TR E# R &5 0, AR )
Fig. 4 Trace elements plot of Changshanhao gold deposit



%56 W REMEAE: NEERKILEST 1§ IR-ER LR S i E 5 1083
x2 KUERESTKBEEANZARREBXSH
Table 2 Pb isotope composition and parameters of Changshanhao gold deposit
G R 208 p}, /204 pj, 207 py, /204 pl, W0 pp 04 REAE RS/ Ma Aa AB Ay
CSH -P1 -8 1 37.430 8 15.452 2 17. 109 926. 1 59.38 13. 30 39.94
CSH -3 Vel 37.868 2 15.528 4 17. 635 638. 8 66. 04 15.98 38. 66
06CSH -1 W 38.960 0 15.645 3 18. 566 110.3 78. 14 20.75 44,55
06CSH -2 =3 38.979 2 15.674 1 18.921 7 -113.8 90. 27 22.20 40. 26
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Fig. 5 Pb isotope “Cannon” trilinear diagram of Changshan-

100 208Pp

hao gold deposit

15.80

15. 60

wTp /20ipy,

15.00 16.50 17.50 17.50 18.00 18.50 19.00 19.50 20.00
“*Ph/*'Ph

Bl6 Il it [l o 2% b st A i
(JEEYE Zartman et all?)
Fig. 6  Pb isotope diagram of Changshanhao gold deposit
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Table 3 Pb isotope of the deposits in Meso-Neoproterozoic 33 | :
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R 28 pp, 204pp, 207 p 204y 206 pp 204 pL Ok Sf R ig w0 b K
a
37.430 8 ~ 15.4522~ 17.109 ~ w
/. i‘\‘ Z e - 5
RIS 3 g6s2 15,5084 17,635 X o .
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36.599 ~ 15.297 ~ 17. 034 ~ -120 |
4
AALE S 37.489 15.552 17.725 [24]
-140 F
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B 35.435 15. 182 15.202 -160 .
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Table 4 H, O isotope composition in Changshanhao

gold deposit
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Fig. 9  Fluid inclusions homogenization temperature histogram

of Changshanhao gold deposit
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FEH CO, JEA IR RIER B 6 R 26 k75

XIS 4 11 A7 SERE i 14 970 1 2 R Al
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GEtERILE 9. LA 119 ~400.7 °C,
FEAEPRTE 230 ~370 °C, FHyk286.8 C, R4
VKT CO, JE53 W A A it B2 SR 45 48 2 w (NaCl)
N6.01% ~20.52% , ¥+ 10.84%
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N,o EA CO, AR SA T B A, B
CO, St &4 H,0, CH, 55, &l A0 ZE 4R i 7y
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Xt 3 A3 A A ZEAARE i B4 SR 40 A T AH
SR, AR WAES Ak 6, TR E RS
AL H0, Ny, CO, S E, FifkIFdEE & COo,,
N, HBHFEE, T —Em 0,, IMHEAERAEAR
I BIFSEL R 7] TR Ry 8%, 3t
BN R=n(CH, +C,H, +C,H,)/n(CO,), AKX
R fH7E 0.006 ~0.048 Z[1], WREAIAIE .

TR AR AL AR LA R B DA G
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AR FIIRIRER A A5 T AR TR A Ry T W A
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Table 5 The gas composition of the fluid inclusions
= WY BUBEEEE/C CH/10°% C,H,/107% C,Hg /107 CO,/%  H,0/%  0,/% N,/% CO/% R
CSH-2 iy 100 ~ 500 90.974 41.602 6.103 1.149 97.016 0.044 1.777 0 0.012
CSH-3 VEE 100 ~ 500 108.227 14.836 1.421 2.140 90.198 0.655 6.995 TR 0.006
CSH-P1-8 i 100 ~ 500 75.378 23.486 3.536 1.043 96.797 0.112 2.038 0 0.010
TE MR Ay v R g b 5 5t TR ) BB 5T o
x6 BREEBREBTIH (wy/(pg/e))
Table 6 The liquid composition of the fluid inclusions
Hir's R Li Na* K* Mg?* Ca’* F- cl- NO; S0:~ NO, B~
CSH-2 VaE 0 1.949 0 0 0 0.031 1.856 0.125 1.488 0 0
CSH-3 VaE 0 1.967 0 0 2.075 0.025 1.411 0.83 1.677 0 0
CSH-P1-8 VaE 0 3.523 0 0 2.806 0.035 0.483 0.224 0.095 0 0

T PRy o [ B 2 Bt 3t o 5 3t SR BRI 5297



1086

2011 4

7000

6000 r
5000 r
4000 r
3000 ¢
2000 r
1000 r

K

0

4000

3000 2000 1000 0
M/ cm’

4000 3000 2000 1000 0
WM/’
SAEEERL
2500
-460 -450 -440 CO
2
2000 1 ok cn
- 1500 §
|
1000 T
500 | LJR
0
4000 3000 2000 1000 0
hr@ 8 /em !
.30 -480 L
CH, I

it aEg

10 g

3000 2000 1000 0
W&/ e’

AR S BOCHLE R (I FR RN pm)

Fig. 10 Microphotograph of fluid inclusions and laser Raman spectra

ORI, STV BARE, SR EEON RS BTG A U A R R — 2
0 BB KPR AE, KOO EE A I, RIEES TR - A8 B A p AR

o SR PITR AT AL RO JE A HUZ s
B R TRE AR L 2, o B HUZE K RIS UK

PRI B0

WSR2 S R AT 7E P RE A, 20301



55 6 3]

BCAMESE . NS RIS B R ER AL 27 R AE -5 SR BT

1087

ELA I RED S B X I SRR 2 1 A
HEVUHIAE A R AR, i W 48 A T 2 5L T i
PUIAE IS B, D BRI A T X
K0T = KR T R A, SRS AR
FAEAERE AL TE W [N s 2 R L, 9128 T
SRS ST I AR, T A B v

i,

IR B VR AR

A HATHEFRIAANREHRRABER R

AEEFELFFREHER, KLELST 0K X,
T 5 7R T YRR AT

S 3Lk -
(1] PEEGERFEARAR. Sl e ER LS bt

[2]

[4]

[5]

(8]

(9]

[10]

[11]

[12]

VA BTN 51 %, S P WY 4% o 5 4 8 U 0 22 DU L
TR, [2010 -03 —04]. http: //www. jinshanmines. com.
FEHE, far, RAEd, S BTANRE AT RN =
Wr B B [1]. 0 RHBJS, 1995, 14(4) . 322 -328.
XA, VR, R BRE A TG R A s B 4R 7y
mo[J]. BT BRI, 1996 (1)@ 25 -30.

NS, AT SR R TRV AR AN AR A T 4 PR 1)
JRAFHE [J]. B4 J@HbIE, 1997, 6(1) : 296 -304.

MR, IR, Ramy, S5 o [ G R B H T B A
[M]. dext: 5T it 2001 182 —284.

XU, TARIT. We PR R E S R G0 IR 1 2 A R L
— S RO R Ry T [T, BiEE
2007, 25(1): 34 -39.

Glasson M J, Keays R R. Gold mobilization during cleavage de-
velopment in sedimentary rocks from the auriferous slate belt of
central Victoria, Australia; some important boundary conditions
[J]. Economic Geology, 1978, 73(4): 496 —511.

Forde A. The late orogenic timing of mineralisation in some slate
belt gold deposits, Victoria, Australia [ J]. Mineralium Deposi-
ta, 1991, 26(4): 257 -266.

Lu J, Seccoumber P K, Foster D, et al. Timing of mineralization
and source of fluids in a slate-belt auriferous vein system, Hill
End gold field, NW, Australia; Evidence from ** Ar/* Ar dating
and O and H isotopes [J]. Lithos, 1996, 38(3/4) . 147 - 165.
Wilde A R, Layer P, Mernagh T, et al. The giant Muruntau gold
deposit: geologic, geochronologic, and fluid inclusion constraints
on ore genesis [ J]. Economic Geology, 2001, 96 (3): 633
—-644.

Ryan Morelli, Robert A C, Reimar S, et al. Age and source con-
straints for the giant Muruntau gold deposit, Uzbekistan, from
coupled Re-Os-He isotopes in arsenopyrite [ J]. Geology, 2007,
35(9): 795 -798.

Willman C E, Korsch R J, Moore D H, et al. Crustal-scale fluid

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

pathways and source rocks in the Victorian Gold Province, Aus-
tralia; Insights from deep seismic reflection profiles [ J].
Economic Geology, 2010, 105(5) : 895 -915.

Xk, A B V. IR AR R IR T R G R A R A
[J]. Si4)muh)s, 1994, 3(2): 103 -106.

LR, I, RRE, % AEEREILEST 6 R it
BREFAE [J]. §7PRHLER, 2001, 20(3) : 234 - 243,

SE, TLRVE, BT o8, % NS PRI R BUE A
WA 1 A 07 IR 3t B AE BB S R [T ). 07 R M
2010, 29(1) ; 58 -70.

W BIA KR 7R, e E R X XK RS
[M]. dbnt: Tt 1991 35 -55.

Tk, FRUR, TRE, & RI—E=HERER [M]
deat: dEat s e, 1992 17.

Cannon R S, Pierce A P, Antweiler J C, et al. The data of lead
isotope geology related to problems of ore genesis [J]. Economic
Geology, 1961, 56 1 —38.

Russell R D, Farquhar R M. Lead Isotopes Geology [ M]. New
York ; Interscience Publishers, 1960. 1 —243.

Doe B R, Stacey J S. The application of lead isotopes to the prob-
lems of ore genesis and prospect evoluation: a review [J]. Eco-
nomic Geology, 1974, 69 757 -776.

BRAL % . GeoKit: —FH VBA # 2t iy sy BR fb ¢ T B 5K {4
[J]. HuERfL2#, 2004, 33(5): 459 -464.

Zartman R E, Doe B R. Plumbotectonics-the model [J].
tonophysics, 1981 75: 135 - 162.

ISR, kA, HUREEE, S5, HUBREBLF R AL R R R
SN A—Hae s E R e [M]. dbnt: B2l
Ak, 1998 216 -230.

LB, i, SR, B8 i R A7 L 8 PR AT |
B EBSE [J]. MRIEPE, 2001, 47(4) : 438 —445.
TR, B, DY, S ARILITH O EY R R T R E
FARBFE (M. dbat: dEm B EOR ik, 1992 9
-35.

R, R, ERIE, & A BE RER AR
% [M]. dbat: st pit, 2003 222.

Robert N C, James R O’Neil, Toshiko K Mayeda. Oxygen isotope

Tec-

exchange between quartz and water [ J]. Journal of Geophysical
Research, 1972, 77(17) . 3057 -3067.

Bodnar R J. Reviced equation and table for determining the free-
zing point depression of H, 0-NaCl solutions [J]. Geochimica et
Cosmochimca Acta, 1993, 57. 683 —684.

Collins P L F. Gas hydrates in CO,-bearing fluid inclusions and
the use of freezing data for estimation of salinity [J]. Economic
Geology, 1979, 74. 1435 —1444.

KEE, i, W, & A SIS SRR
i [J]. AR5, 2003 (1) 23 -26.



