G L B R
GEOLOGY IN CHINA

535 B 6 1
2008 4 12 A

Vol.35,No.6
Dec.,2008

WS TR EH R E R R R E

OB K FoB O£ FXE

53 g E E LB E LTE 100871)

&
Za
bax
4
G4
|23
2%

FRE g A K T B BO A S IR e BT AT A FE I AN AT AT X, S0 R 34 S A A S DR I A R
TS WAL G A7 S — B -2 & B B A S — R IR R S 3 N B ot B B e AR R O R B, 4%
W Bt A 0 v U (2 A LSO AR AL A O SRR TR AR OGS I SR B AU AR A I AR I AR A
HO, S EE N H,0 Ml CO, IRA 41 HO, K N4 CO,; SRR IR N4l 1,0, 12761 X A0 52 (R 1 — iR B A
F AKX 240.9~315.9°C, 188.7~304.5°C, 137.3~259.3°C ; Vit fA ALK (6.74~12.85) wi% NaCl.eq, (2.41~
8.68) wt% NaCl.eq, (2.24~7.86) wt% NaCl.eq, W 7% 0 DX ¥4 — ik B B IR AK IRl 303.7~343.1°C,251.8~325.4°C,
305.7~355.0°C; iR AN (5.11~11.70) wt% NaCl.eq, (2.74~10.11) wt% NaCl.eq, (0.53~6.74) wt% NaCl.
eqo WA DX S T A A4 28 A vl VR | 7 B BE AL Sy 15 RIS TR I TR B 1, & — 2 i CO,, BiLE CO,
Pt LR P DB WG T AR, A S TR AT XA B A IR R W AR AL T 0 AR DX A AR Y — TR SRR R T Iz e
AR DX 4% W BRSO e BE 240 w5 T FE VT IX SR I T AR R e B R IR Bl U8 AR DX T SR A LT W B B
SUA T S 1 OB B 4 4 DX R A A AE BRAR AR

* O OIE LB O S IR R B A A A R

FE S 2ES . P618.51 XA ER A

T

48 LK K 2 B & 5T B AT IE 10 4F 1Y
TFR I B 0T U 1L S 20 M 1 s T
SEAL S RLE R I E R | A /NI A T 1L
WA 4 00 4 2 ), (LU L P 19 4 4 T
PR T T RSB, HNTAUA %S K 964N 4
VIR —Ee 40" () s, BRI RAE &S00 T
AT G B P R R B I A R 1A B
LI FG PE T S5 0 R A A S U 1L M X A
BAW B R L SR LE S B T — Ik
IR S

2R S e R B A AT A A 2 AR A AR 1 1
RBFIE it B 4 10 RHL SRR AE R 20
PR PR SR B o — 24 S B e

I %5 B #5 . 2008—11—24; 3 B H #.2008—11-30

XEH S ;1000-3657(2008)06—1206—14

2 X3 R

i Ly b A A, A 5 P 3 2% 0 AR BE e | b
L= W2 5 e s st & 2 H HRE B | 7 o 281
24 IR PE AT R P G TR R — e R AR
AP I 11 Mo AR 28 I3 T 1 i B J5 36 £k AN v BH
B GRS WTEs INEAKRIE BXiEs
Mg B G\ G- AFME, AT LA F Wi
J2 S R AR TSI K R AT AR A IR A A
(JRFRAAERE ), 2 R A AR Tl oy 0 Ll U =
LA (2300~2100 Ma) FIVEK #7360 25 1L i) B 4 £
I (2100~1850 Ma) , 1+ 55 722 J5z 1) oG oy 5t A& H-HE o
Bt - K LA & UL R e B A R
2RI, UG L AR & & ARG 1) db AR i AL e ) 3
LT, Th AR T AR VY ] B R B DX A 1 2

HEWE . [HFK 973" H (2006CB403500) F1 [ R FHE 2K (2006BAB01A02) ¥ Bl
EEBAN W5, 55,1963 454 Wi B #H R0 RS 1 805 5 R AR ; E—mail : yonglai@pku.edu.cn,



358 el

50 05 45 L T T 3 T BT i A A B TR TR S AT R I A 1207

\ m‘: v-\\

\\\\\\ e
AN AN
- N,

IVY.Y.V.V-WY.V.V.V.V.V.¥V.

AR
N

AAAAAA

NG

B 4

[ ] waw [ Fme
i e %
sanmn N wisttis

A AR 5 4 k4 7 41

10km

G SR (TR 46 2 -+ L1 )

P11 0 Ll DX 3 o 5]

Fig.1 Geological map of the Xiaoshan terrane!
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Fig.2 Map showing the geology of the Duanhe gold deposit, Luoning county”
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Fig. 3 Ore mineralogy and fabrics of the Duanhe gold deposit
A—Fine—grained disseminated pyrites; B—Medium— to coarse—grained pyrites; C—Fine— to medium—grained pyrites occurring along
crack ;D—Galena ; E-Sphalerite ; F=The exsolusion drop—like chalcopyrites occurring in sphalerite ; G—Chalcopyrite;
H—Pyrite and chalcopyrite were oxidized into limonite and covellite respectively
Q—Quartz ; Py—Pyrite ; Cp—Chalcopyrite ; Gl—Galena ; Sph—Sphalerite ; Cov—Covellite ; Lim—Limonite
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Fig.4 Ore fabrics and gangue mineralogy of the Duanhe gold deposit
A—Ultrafine— to fine—grained quartzs, some of them were replaced by the late—stage quartzs; B—Coarse—grained quartzs
occurring in the comb—structured quartz vein; C—Secondary enlargement of coarse—grained quartz occurring in the comb—
structured quartz vein; D—Calcites, which show a certain degree of deformation caused by tectonism ; E—Siderites, with iron
oxides annular—distributed along the cleavage (plane polarized light);
F—The same to E (perpendicular polarized light) ; Q—Quartz ; Cal—Calcite ; Sid—Siderite.
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A—L—type fluid inclusions in the late—stage quartz of the Lingdong mining area; B—HH—type fluid inclusion

in the quartz amygdaloidal of the basaltic andesite; C—~CH—type fluid inclusion in the middle—stage quartz of

the Lingdong mining area; D—CHH—type fluid inclusion in the late—stage quartz of the Lingdong mining area
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Fig.6 Laser Raman spectra of fluid inclusions of the Duanhe gold deposit
A—Spectrum for liquid phase of the L—type fluid inclusion in the late—stage quartz of Lingdong mining area shows high peaks of
H,O; B—Spectrum for liquid phase of the CH—type fluid inclusion in the early—stage quartz of Lingdong mining area shows peaks
of HO and CO,;C—Spectrum for vapor phase of the CH—type fluid inclusion in the early—stage quartz of Lingdong mining area
shows peaks of CO,;D—Spectrum for vapor phase of the CHH—type fluid inclusion in the middle—stage quartz of Lingdong mining
area shows peaks of H,O and CO,; E—Spectrum for vapor phase of the HH—type fluid inclusion in the quartz amygdaloid of the
basaltic andesite shows high peaks of H.O
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Fig.7 Scatter diagram of homogenization temperatures and
salinities of fluid inclusions of the Shizhaigou mining area,

Duanhe gold deposit

Fig.8 Histogram for homogenization temperatures of
fluid inclusions of the Shizhaigou mining area, Duanhe
gold deposit
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TR A 908 B B R A R OK Y 6 "o A
(% 3), FTHIREE N 2R — R P34
SER R A BRI BT IRAR ) 6 D N —77%0~—
88%o0, 6 O M 1.07%0~5.36%0, MEl 14 Hha] LIF
PR % NI R @ (=N[R2 T % N =R [ K VA
BN W 1 AR K RS, DO i R A

®3 RUET ALY XA RASERCRENR SMOW)
Table 3 Oxygen and hydrogen isotope composition of ore—fluids of the
Shizhaigou mining area, Duanhe gold deposit (SMOW)

A PR x5 5 %0 wu/%o 8 204 /%o 8 Dy /%o W/ C
14-12 e 12.6 5.36 -88 290
14-8 e 10.3 2.67 -84 280
14-7 e 13.5 4.08 -80 240
12-2 e 13.1 3.17 =77 230
14-2B e 13.4 1.07 -80 190
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Study of fluid inclusions and ore genesis of the Duanhe
gold deposit in Luoning County, Henan Province

LAI Yong, ZHANG Yu, GAO Lan, LI Wen—bo

(Key Laboratory of Orogen and Crust Evolution, Peking University, Beijing 100871, China)

Abstract: The Duanhe gold deposit is a quartz —vein type gold deposit, located in Luoning County, Henan
Province. The gold deposit mainly includes Shizhaigou and Lingdong mining areas that comprise of three to four
gold—bearing quartz veins, respectively. The ore—forming process includes three stages, i.e. the early, middle and
late stages, characterized by mineral assemblages of quartz —pyrite, quartz —polymetallic sulfides and quartz —
carbonate, respectively. The most intensive gold mineralization is developed in the middle stage, secondarily in the
early stage. Fluid inclusions in quartz of three stages are mainly H,O—rich. Some inclusions contain a little of CO,
in gas and liquid phases. Pure H,O inclusions can be also observed. Homogeneous temperatures of the early—,
middle— and late—stage fluid inclusions are 240.9~315.9 °C, 188.7~304.5 °C, and 137.3~259.3°C respectively in
the Shizhaigou; while in the Lingdong mining area are 303.7~343.1°C, 251.8~325.4°C, and 305.7~355.0°C,
respectively. In the Shizhaigou the salinities are (6.74~12.85)wt% NaCl.eq, (2.41~8.68) wt% NaCl.eq and (2.24~
7.86) wt% NaCl.eq, respectively; and in the Lingdong mining area are (5.11~11.70) wt% NaCl.eq, (2.74~10.11)
wt% NaCl.eq and (0.53~6.74) wt% NaCl.eq, respectively. The ore —fluids of these two mining areas were
characterized by moderate —temperature and low —salinity at the main metallogenic stage. The early —stage ore—
fluids were mixed hydrothermal solutions of reworking and metamorphic fluids, containing a small amount of
CO,. From early to late stage, the CO, content and salinities of fluids gradually decreased. From early to late,
homogeneous temperatures of fluid inclusions in Shizhaigou mining area decrease gradually, whereas increase after
a firstly decrease in Lingdong mining area. This, together with that the temperatures of each stage of the
Lingdong area are generally higher those of the Shizhaigou area, suggests that the ore—forming fluid—system were
driven by magmatic heat, and that the Lingdong area is more close to and was reheated by the blinded pulsing
magmatic intrusion which was possibly seated beneath the south of the Duanhe deposit.

Key words: Duanhe gold deposit; quartz—vein type ;mineralization stages;fluid inclusion; H—O isotope systematic
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