2016 4

35 2
April 2016 MINERAL DEPOSITS 35 2 245~260
' 0258-7106 2016 02-0245-16 Doi 10.16111 j.0258-7106.2016.02.003
1 1 1 2 3 2 1
1 100083 2 450001
3 474700
1
I I IV 4
CO, LHz() + Lmz + Vco2 CO, Lcoz + Vc,oz LHZ() + VHZ() LHz() +
VHZO +S 1 Il Il cO, CcO, cO,
CO,  NaCl-H,0-CO,
CO, CcO, NaCl-H,O-CO,
1 I\ 303~379C 138~195TC
w NaCly, 4.07% ~9.59% 1.06% ~2.74% 1 I
Il CcO, 1 Il 518OHZ0 6.56%0
~9.71%0 1.89%0~4.01%0 0. 08%o SI)HZO < 78.1%0 ~ —64.2%0 —79.5%0 ~ —76.3%0 = 72.6%0
1 I Il
P618.51 A

Geology and ore-forming fluid geochemistry of LLaowan gold deposit in Tongbai
County, Henan Province

KOU ShaoLei', DU YangSong', CAO Yi', CHEN JianLi*, SHI GeWu’,
CHEN JinDuo? and WANG LiHong'
(1 School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China; 2 No. 1 Geological Exploration
Institute, Henan Bureau of Geo-exploration and Mineral Development, Zhengzhou 450001, Henan, China; 3 Tongbai Xing Yuan
Mining Co., Ltd., Nanyang 474700, Henan, China)

Abstract

The Laowan gold deposit, located in Tongbai County of Henan Province, is one of the large orogenic gold
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deposits on the northern slope of Tongbai-Dabie Mountain gold and silver metallogenic belt. Ore deposit geology
and ore-forming fluids geochemistry studies of this deposit were carried out with the purpose of ascertaining its
fluid mineralization process. Based on veins cutting relation, ore texture and structure, mineral assemblage, and
pyrite size and crystal form, the authors divided fluid mineralization process of the Shangshanghe segment of the
Laowan gold deposit into four stages, i.e., stage | of quartz with coarse grained euhedral pyrite, stage I of
quartz with fine grained subhedral-anhedron pyrite, stage [ll of quartz with polymetallic sulfide, and stage IV of
quartz with carbonate. H,O-CO,, pure CO,, and aqueous inclusions were observed under microscopy, with a
few aqueous inclusions that contain daughter salt crystals. The H,O-CO,, pure CO,, and aqueous inclusions
were always seen in the first, second, and third stages. Coexisting of the H,O-CO, and the aqueous inclusions
could be observed sometimes. Microthermometric data of fluid inclusions indicate that ore-forming fluids were of
the NaCl-H,O-CO, system characterized by middle temperature, low salinity, and CO, content. The fluids rep-
resented by the pure CO, and aqueous inclusions resulted from an immiscible process of NaCl-H,O-CO, fluids
represented by the H,O-CO, inclusions. The three types of inclusions were captured at the same time during the
host mineral precipitation. Homogenization temperature and salinity of fluid incltsions decreased from 303 ~
379C and 4.07% ~ 9.59% NaCl. eq in the first stage to 138 ~195C and 1.06% —2.74% NaCl. eq in the
fourth stage, respectively. The first fluid immiscible process occurred in the first stage of the mineralization and
the second fluid immiscible process occurred in the second and third stages of mineralization owing to CO, effer-

vescence of fluids. The values of 818%() and BDHZO changed from —78.1%0~ —64.2%0 and 6.56%0~9.71%o in
the first stage through —79.5%0~ —76.3%0 and 1.89%0~4.01%0 in the second stage to —72.6%0 and 0. 08%o

in the third stage, respectively. These isotopic data suggest that the ore-forming fluids were magmatic hy-
drothermal fluids in the first stage, mixed fluids of magmatic hydrothermal fluid with a small amount of meteoric
water in the second stage, and mixed fluids of magmatic hydrothermal fluid with a large amount meteoric water
in the third stage.

Key words: geochemistry, ore geology, ore-forming fluid, fluid inclusions, immiscibility, Laowan gold de-

posit in Henan Province
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Fig. 1 Sketch geological map of regional and mining area of the Laowan gold deposits western Henan Province
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phibolite mylonite; 6—Sericite mylonite; 7—Ptl Yanling Formation: 8 —Mesozoic granites 9—Paleozoic-Triassic strata with Proterozoic detritus:
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Fig. 2 The structural features of the Shangshanghe segment of the Laowan gold deposits western Henan Province

a. S-C fabric: b. 6 Fabric; ¢. Augen structure of the feldspar of the amphibolitic mylonite: d. Ductile-brittle shear zone
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Fig. 4 . Mineralization stages of the Laowan gold deposit in western Henan Province
a. Milky quartz with coarse grained pyrite in the first stage; b. Euhedral pyrite in the first of stage; ¢. Gray quartz with pyrite lodes filling the
milky quartz veins of the first stage along the fissures: d. Subhedral-anhedral grained pyrite of the second stages e. Gold enclosed in pyrite of the
second stage: f. Chalcopyrite-sphalerite veins of the third stage filling the subhedral-anhedral grained pyrite veins along the fissures: g. Enlarged
part of photograph f: h. Gold enclosed in pyrite of the third stage: i. Early quartz veins cut by the late calcite veins
Q—Quartz: Py—Pyrite; Au—Gold: Sp—Sphalerite;: Cep—Chalcopyrite; Cal—Calcite

HERF} 2 55 B 5 2 ot A B 2 A 5L 5 = 58 A, A
{28 A 55 [E 7= Linkam THMS 600 B4 &, RS
Bl =196~ +600T , LA METE — 120~ — 70C HESE
DX TR A3 S R B +0.5°C  — 70~ + 1007C X [F]
£0.2C 100 ~500C X 7] A + 2°C » ¥4 09 2 A4l
WS, FHREE KN 0.2~5 CT/min, & CO,
B RTE HAH 7 R R S Can [ 78 CO, MBS Piaih
1 EEOMHE AR ZE R 0.2 C/min, KW A E
PRTE Pk S FA 3 — R E B FHE R E R 0.2~0.5
C /min, LHERIC SR EATRARRE RS .

AR 2 41 R A AT AE 1% Tl b 58 b B AT 5T
5t 3 A MR Hh0 58 A, 48 T MAT253 B4R R
P Z A 5E B . W 4 A TR 2R 2 BT 2 H B
FEERE I HL0, BOE JRHE A i H» 15 22 5 203t
M, ST RS FEAR T + 1%0. R ILTRE AT W
S8 [T 2R A AT A JE A P R 3G A B 1073 Pa K
DHAF T, LA B WS BrFs [N, A H A 4 L
O, BB O, 175 700°C 5 A 8 RN CO,, 2R
JE E R B SO ME, 4 T RS B AR T
+0.2%0s 7M1 45 BB LL SMOW g bRt



Fask HoH REDELE: IR EVE SN R b BT BT R M TR R I A Bk AL 2 251
FEa] 4900 5000 5100 5200 5300 5400 5500 5600 5700 a
o0 018 3

S . ij
W08
AN
X 'p ;
X.lp 3800}
’ \\\ / n67
h59 ( Rs
h57
70 3700
Xj2
Rs i X
. KN\ \
S Rs
Xjp
h90 l
RGO /—/\ 3600
4900 5000 5100 5200 5300 5400 5500 5600 5700
E‘_% 4900 5000 5100 5200 5300 5400 5500 5600, 5700 b
o 7 2 3o
Xjp
008
Bsod LWO 12 Lvo 500
LWO h67 Rs
Xjp
P Xjp 37
Rs
6 h59 h57 P4
N Rs i4
xj6
L8
Bs0C [3s¢
. 39 xj10)
Xip
h90
340 1 1
4900 5000 5100 5200 5300 5400 5500 5600 5700
B s000 [5100 5200 5300 5400 5500 5600 5700 5800 C
900 . B
g2
K J 3
/ — L . Xip
S _)4
S IWO038 Xj6
Rs
Rs
7 37
9 =\
Xijp
. / h57 o
5000 5100 5200 5300 5400 5500 5600 5700 5800

-R TR
S | Two-mica quartz schist

K 5

e FHC A
Plagloclase amphibolite

BV e R E ERA B B ACR A B

Wik ] AL E cmELEis
@ Vein Location of sampie Slope



252

2016

ab

c. Om —50m

—200 m 59

Fig. 5 Profiles with sampling sites at different levels of the Shangshanghe segment of the LLaowan gold deposit

western Henan Province

a b and c. Profiles of No. 59 vein at the 0 m —50 m —200 m levels Shangshanghe segment
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Table 2 Hydrogen and oxygen isotopes of the Shangshanghe segment of the Laowan gold deposit
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Fig. 8 Hydrogen and oxygen isotopes of the ore-forming

fluids in the Laowan gold deposit
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