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Metallogenic epoch and metallic sources of O Quy Ho molybdenum
deposit, Vietnam
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Abstract

The O Quy Ho ore deposit is a typical molybdenum deposit in the Phan Si Pan metallogenic belt, northwest Vietnam. Ore bodies
occur as quartz veins or quartzofelspathic veins intruding Mesozoic granite. Molybdenite has formed an ore mineralization sequence
with pyrite, chalcopyrite, magnetite and some other minerals. The §*S values of pyrite and molybdenite are between 0.14%0 and
3.34%0, with an average of 1.53%o, implying that sulfur of ore-forming materials was derived from a deep source. The 2°°Ph/?%Pb,
207Ph,/2%Ph and 2%Ph/?™Pb ratios of pyrite vary in ranges of 18.583~22.355, 15.632~15.812, 38.989~39.199; the ranges of
206p},/204p)y - 207Ph/2%4Ph and 2% Ph/2*Pb ratios for molybdenite are 18.686~18.737, 15.655~15.660 and 39.081~39.082, re-
spectively. The uniform Pb isotope compositions of the ore deposit imply that the ore mineralization sequence is possibly related to the
Phan Si Pan amphibole-bearing porphyritic intrusions of the same age. Re-Os dating of molybdenite samples gives an isochron age of
(36 £1) Ma, suggesting that the O Quy Ho ore deposit is a part of the Jinsha River-Red River porphyry Cu-Mo mineralization belt.
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Fig. 1 Tectonic location a  simplified geological map b of the Phan Si Pang metallogenic belt and simplified geological
map of O Quy Ho area ¢ modified after Wang 2000

Early Cambrian apatite-bearing sedimentary rocks 3—Proterozoic Xuan Dai metamorphic rocks 4—Cenozoic

I—Lower Devonian limestones 2
amphibole-bearing pophyritic granite 5—Medium to fine-grained gneissic biotite granite  6—The Tu Le volcanic belt of J-K rhyolite 7—Neopro-
terozoic granitic gneiss complex 8—Simao block 9—Red River delta 10—]-K Tu Le volcanic belt 11—Ailao Shan-Red River metamorphic belt

12—P-T Jinping-Tuojiang continental rift 13—Cenozoic porphyry Cu-Mo deposits belt 14—Mineralization belt 15—Fault
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Fig. 2 Geological map of the O Quy Ho molybdenum deposit

1—Xuan Dai Group: graphite-bearing schist and garnet biotite schist: 2—Medium- to fine-grained gneissic biotite granites 3—Amphibole-bearing
pophyritic granite; 4—Molybdenum ore body: 5—Fault: 6—Sampling locations and their serial numbers
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Fig. 3 Different mineralization types of the Quy Ho molybdenum deposit

a. Molybdenite quartz vein: b. Molybdenite-feldspar-quartz vein; c¢. Molybdenite-fluorite-sulfide-quartz vein: d. Molybdenite-

pyrite-quartz vein. Qz—Quartzs Mot—Molybdenite; Flp—Feldspar; Fl—Fluorites Py—Pyrite
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Table 1

1 O Quy Ho

Re-Os

Sampling locations and characteristics of ores from the O Quy Ho deposit

V0866-1 103°47'35" 22°22'04"
OQH. 01 103°47°37" 22°22°01”
OQH. 02 103°46'50" 22°23'35”
OQH. 03 103°46'46" 22°23'37"
OQH. 04 103°46'45" 22°23'41"
OQH.02 OQH.03 OQH.04 1 lc 1994
V.0866-1 OQH.03 2
187
OQH.02 OQH.01 t:%ln 18705 +1
OQH.04 3 Re
A ¥Re =1.1666 x 10" "a~! Smoliar
Re-Os 1996
999% Os 0.0053£0.0119
x107°~ 0.0587+0.0360 <10’ 35.62
+0.51 ~ 36.63£0.6 Ma 36.13£0.53 Ma
3 Isoplot 6
Re-Os 361 Ma MSWD=2.8 26
4
3.1 Re-Os
3.2
Re-Os
o O Quy Ho
Carius Re-Os
3 EA-
Shirey et al. 1995 .
Isoprime 200
2003 TJA X-SE-
RIES ICP-MS Re 10pg  Os 1
0.10~0.12 mg
pg FA
Os Wieser 99.99% O, WO
. 0 3
2006 Bohlke 2005 19205 19905 .
1 000C 1 800°C
Re Os
SO, O,
95% e
1996 &S %o
1.02% s, s,
95% 187RC 187OS 83488 _ 834SSA N 103 « - ‘T]—CI)T_ 5-(DT ne3
AT K 834551“] RE™ 83455’1“2—[{13
2 O Quy Ho Re-Os
Table 2 Re-Os isotope data of molybdenite ores from the O Quy Ho deposit
wp 10 K
t Ma
m g Re Os $7Re 8705
OQHO04 0.02043 171360 1789 0.0053 0.0119 107703 65.75 0.64 36.63 0.60
OQHO1 0.01029 157116 1307 0.0587  0.0360 98751 59.46 0.52 36.13 0.53
OQHO02 0.01056 115874 979 0.0570  0.0233 72829 43.23 0.37 35.62 0.51
OQHO4 0.01168 186332 1934 0.0518 0.0424 117113 69.78 0.61 35.75 0.56
V0866-1 0.01158 179735 1561 0.0516 0.0317 112967 67.68 0.56 35.95 0.52
OQHO03 0.05069 18072 136 0.0116  0.0059 11359 6.96 0.06 36.77 0.51
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Fig. 4 Re-Os isochron of molybdenite from the O Quy
Ho deposit

3 O Quy Ho
Table 3  Sulfur isotope data of sulfide minerals from 4
the O Quy Ho deposit

~18.7372 15.6549 ~15.6599  39.0810 — 39.0824

S %o O Quy Ho 20
OQHO1 0.1 LA-ICPMS 224 .8 Ma
OQHO02 0.5
OQHO02-Mo 1.7 O Quy
OQHO3 0.7
OQHO3-Mo 1.2 Ho
OQH04 2.2 O Quy Ho
VN0866-1 3.3 U-Pb
VN0866-1-Mo 2.6 35.2 Ma Zhang et al. 1999 Rb-Sr 40 Ma
Nguyen 2003 O Quy Ho Pb
ST, ST, GBW04415 GBW04414 SA O Quy Ho
RE O Quy Ho 5
3 %S 0.1%0 ~ 3.3%o 1.5%o
3%S 1.4%o S 1.8%o
3*S=0% Guilbert
1986
4 O Quy Ho
Table 4 Lead isotope data of sulfide minerals from the O Quy Ho deposit
ZUSPb Z(]4Pb 2[)7Pb 2[)4Pb 2()()Pb 2()4Pb 2()8Pb Zt)be 2(]7Pb 2()6Pb
V0866-1 39.082 15.655 18.686 2.0916 0.83780
OQH. 04 39.081 15.660 18.737 2.0857 0.83577
OQH. 03 38.989 15.633 18.583 2.0981 0.84128
V0866-1 39.199 15.812 22.355 1.7535 0.70732
OQH. 02 39.046 15.635 18.604 2.0988 0.84040
OQH. 01 39.093 15.632 18.668 2.0941 0.83736
OQH. 04 39.096 15.636 18.648 2.0965 0.83847
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