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The properties of ore-forming fluids and isotope geochemical tracing of the
Laowan gold deposit, Henan Province
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Abstract: The Laowan gold deposit is one of the typical shear zone type gold deposits in Tongbai area, Henan
Province. The characteristics of fluid inclusions suggest that the ore-forming fluid is a K™ -Na™ -Cl~ SO7 ™ system
which indicates medium-low temperature, low-salinity and CO,-containing nature. The study of hydrogen oxy-
gen isotopes shows that, in the early stage of the deposit, magmatic water was dominant, and in the late stage,
meteoric water was the dominant one. The authors thus hold that the Pb source of the deposit was related to the
Guishan Formation Complex and the Laowan granite, and was close to the granite, showing its deep source
characteristics. These results provide evidence for the magmatic origin of the ore-forming fluids.
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Fig. 1 Sketch regional geological map of the LLaowan mining area in Tongbai area, Henan Province
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I—Tertiary: 2—Nanwan Formation; 3—Erlangping Group Complex; 4—Xiaojiamiao Formation Complex; 5—Guishan Formation Complex;

6—Qinling Group Complex; 7—Tongbai gneiss complex; 8—late-Yanshanian granites; 9—anticlines 10—ductile shear zone
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Fig. 2 A variety of ore-hosting spaces in Au-bearing shear zone metallogenic system in the Laowan gold deposit

in Tongbai area (modified after Deng Jun, 1998)
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a—shear fracture system; b—ore-containing structural alteration zone; T——tension fissures formed along the XZ plane of the strain ellipsoid; R—

low-angle Riedel shear fissures in the same direction; R’ —reverse high-angle Riedel shear fissurcs; S—foliation; D—main shear fissures (parallel to

the shear band boundary); f—axial plane of the fold: P~—p type shear fissures; ¢—internal friction angle
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Fig. 3 Sketch geological map of the region (a) and the mining area (b) of the Laowan gold deposits Henan Province
(modified after Kou Shaolei, 2016)
I—ond A A AR 2— LR KA R 2 3— IR AR LS s 4—f LRSI R A I A RS s Ss—fl 44
KN s 6— L ZZA = R 7— i a i SRR 4L s—h RIS o— I AER-=B AW EZFBS: 10—k 4 SHEFE#E
N—Ja i -t AR AN B 12— B b oo A 13— Rl AR RUa N KA 14—l BB A s 15— K 16—Hiooh
TRt AR B PERE 17— =B el S PR RIS R 18— & Ik AT 19— Wi R K5 20— MR 21—0 R F—Ri-F
CRA R —FF R B\t LM D48 & 2 Fs— FO PR M- s 2 F,—PHOC-E A Y
1—two-mica quartz schist of Pt, Guishan Formation; 2—amphibolite of Guishan Formation; 3—plagioclase leptite of Guishan Formation; 4—my-
lonitized amphibolite gneiss of Guishan Formation; 5—amphibolite mylonite of Guishan Formation; 6—sericite mylonite of Guishan Formation; 7—
Pt; Yanling Formation; 8—Mesozoic granite; 9—Paleozoic-Triassic strata with Proterozoic detritus; 10—Late Paleozoic Xinyang Group; 11—Pro-
terozoic-Paleozoic Qinling Groups 12—Neo-Archean-Paleo-Proterozoic Tongbai Group; 13—FEarly Paleozoic quartz diorites 14—Late Paleozoic
granite; 15—gabbro; 16—Neo-Proterozoic-Early Paleozoic Erlangping Group; 17—Meso-Neo-Proterozoic Kuanping and Taowan Group: 18—gold
vein and its serial number; 19—fault and its serial number; 20—geological boundary; 21—deposit; F;—Shang-Dan (Shangnan-Danfeng-Songpa-

Guishan-Meishan) geosuture zone; Fy—Waxuezi- Yangce-Minggang fault; Fy;—Yangguan-Xiaguan fault
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Fig. 4 Schematic diagram of orebody characteristics in No. 67 gold vein
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1—two-mica quartz schist: 2——quartzites 3—orebody; 4—gold vein
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Fig. 5 Homogenization temperature and salinity characteristics of fluid inclusions in quartz from gold-bearing quartz vein
in Shangshanghe-Pengjialaozhuang gold ore block
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Table 1 Characteristics of gas and liquid components in fluid inclusion in Shangshanghe-Pengjialaozhuang gold ore block

IINES WAHALY (pgeg™)
B A B B
Wi Na' K’ Mg”* ca™ F cr S0.* K'/Na' F/Cr
41 il FE 953 17.00 0.07 [ 095 24.75 414 1.78 0.038
42 I A 12.00 6.24 0.08 il 1.99 6.90 11.88 0.52 0.29
43 1] i 22.20 30.40 0.30 (i 209 42.80 12.42 137 049
44 I A 14.00 15.67 0.07 il 0.87 29.12 432 1.12 0.03
AL C(10°moleg™)
B BT ER AR 4
H,O CO, CHy co N, CO./H,0 CH4/CO;
41 Il e 30.466 2083 0.013 0.024 0.047 0.060 0.070
42 Il A 49918 0.682 0.019 0.016 0.016 0.013 0.028
43 1] e 73.147 1.887 0.087 0. 140 0.044 0.026 0.046
44 1] Al 54.817 0.802 0.004 0. 054 0.011 0.015 0.005
*2 ZEEVARTXEZEMRASERMEELN /%o
Table 2 Hydrogen-oxygen isotopes composition of the Laowan gold deposit and main geological body of the mining area
X P FE b B--igrc 3"0wm smow 5D 2 smow 8" 0 smow 8D smow
H-0-1 AT D) 348 AN 12.20 o 6.34 —86.3
H-0-2 () 256 10.25 1.15 —82.7
H-0-3 AT 256 11.79 2.69 —855
¥ Sh-1 ESan R 278 92 —52 7.7 —94
LW1 A 252 12.2 29 —71
LW2 A 240 12.0 22 -72
LW3 A 194 1.7 —0.7 —67
LW4 AL 200 11.9 —02 —69
) H-0-4 FHECI) 252 12.31 3.0 —86.0
e H-0-5 AT 338 11.73 544 —533
T H54 AYEC) 250 12.6 324 —72
. LT A 270 9.4 0.9 —72
L) TC20-1 AE(I 35 —6.6 —79
G oo i 56
FHEA 47
AT 89 7.7
L T F195(2) 7.6 6.4
FI3) 7.8 6.6
A —68 —68
L 800 —85 —63.7
(2l 10.7 10.7
g
A 11.6 9.97 —71
ERTH
1zt 600 —85 —49.]

* LW1LW2.LW3.LW4 £ AL, [ 11~ AR BT rp i B, SCAb A 51 5 8% (2001
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Table 3 Pb isotopic composition ratios of rock bodies, strata and ores in the Laowan gold belt
ik pigaalive a4 2phMPh 27ppph 23ppph B/ Ma g i 2l
e Wk 17.765 15.493 38.178 482 |
E Rk 18.330 15.613 39.032 241 Rl
L Wk 18.693 15614 39.855 -23 Szl
e HER 17.469 15.463 37.908 688 S
. e pisZRTN 17.523 15.497 38.059 683 S
fmrm el SRk 17.553 15.605 38.098 510 i A(1999)
L Rk 17.559 15.438 37.741 300 H HEE(1999)
e T 17.463 15397 37.722 320 i #(1999)
EACH Jrr 17.442 15381 37.759 609 osl|
L JrEHr 17.702 15.497 37.206 556 Rl
e pikitll 17.408 15378 37.725 631 Rl
WPl JiaHr 17951 15417 37.810 542 il
w Tl wErT [ Wk 17.686 15.540 38.540 616 Szl
Gl IR it BT 17.590 15.404 37752 527 Szl
Wil pikitil 17.606 15433 37.847 550 iy
b Al SRk 16.734 15.300 37.488 760 I (1999)
o Feil e BRI 16.734 15.330 37.598 810 i L SE(1999)
ko 7S
pAllbe g3 17.179 15.399 37.846 550 L A4(1999)
ET = 17.797 15457 38443 lREE(1999)
e AT io8s 17.442 15381 38.225 i H5E(1999)
e & h 17.606 15508 38.403 i 4i(1999)
e i EAL ik i) 17.154 15.359 37.777 = i e 43(1999)
L A 17.103 15363 37.716 = g1 §(1999)
e I ) 17.119 15.354 37.717 — gk £(1999)
i CRAVEN 18317 15.702 39.000 = sl
EAL nRBEINE 18.552 15.630 39.278 - i
il
LW FHC AR R 18.369 15.399 37.853 — Szl
L FHESN I 18.016 15312 37.408 - Izl
A B K IRFAE o 2°°Ph/2Ph2 17.408~18.693,
W7ph/204ph K 15.378 ~ 15.614, 28Pb/2Mph K 5 TIIE
37.206~39.855. 5 &8 X A A4 1 A R A 25 41 Rk
HE, SRR =S B R TR GRS 5.1 A RIRKIE

AR T o7 3% PR 201 J Y TR (A o 2 R v i [ 7 3% 1 22
AR AT, o USSR P BT F]
R E R A%, ZE SR P8 R AR & R

o

il

XS S IR A A 1 5 B T SO Ok s
THAE, T LA 2R R A 1.05 km, B B3]
BBV BIE R LR 1.04 ks SEATIRTTBOB KL
RN 0.65 ko SE B b, 52 Wi 2842 51 (0 AR
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Fig. 6 Evolution model of hydrogen-oxygen isotopes composition of ore-forming fluid in the Laowan gold deposit
Cafter Xie Qiaogin ez al.» 2001)
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a—the range of initial magmatic water in this area; b—the range of metamorphic water in this area: ¢—the range of Mesozoic meteoric water in this

area; d—the evolution range of drift meteoric water; %—the value of calculating the evolution curve of meteoric water; (D—evolution trend of drift

meteoric water; @ —evolution trend of drift magmatic water; @ —evolutionary meteoric water; @—evolutionary magmatic water; the data on the

curve are water/rock (W/R) ratios; the diamond-shaped block is the pour point of ore-forming fluid in the Laowan gold deposit
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Fig. 7 Atwell diagram of the Laowan gold deposit
Cafter Shen Weizhou, 1997)
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