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Fluid inclusion and stable isotope study of the Nantai molybdenum polymetallic
deposit in North Qinling Mountains
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Abstract: The Nantai Mo polymetallic deposit is hosted in the Kuanping Group in the North Qinling belt, and
its stratoid and lenticular orebodies occur in the porphyry and the contact zone between the marble of the Kuan-
ping Group and the porphyry. Mineralization occurs as disseminations, lumps and veinlet-disseminations. Wall
rock alteration is well developed and mainly comprises potassium-silicate alteration, skarnization and carbonatiza-

tion. The ore-forming process can be divided into two metallogenic periods: skarn and quartz-sulfide, and the
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quartz-sulfide period represents the main molybdenum mineralization episode. Fluid inclusions in quartz phe-
nocrysts and quartz-molybdenite veins can be divided into four types, i.e., L-type aqueous fluid inclusions, V-
type aqueous fluid inclusions, C-type three-phase CO,-bearing inclusions and S-type multi-phase inclusions con-
taining daughter minerals. Homogenization temperatures of fluid inclusions at the early stage of quartz phe-
nocrysts can be divided into three intervals, i.e., 340~400C , 220~280C and 140~200C , with salinity be-
ing 57.90% ~ >73.96% , 30.060% ~38.01%, 3.39% ~18.55%, respectively. The temperatures of the main
mineralization stage in quartz-molybdenite veins were 280 ~380C , 200 ~240C and 120 ~180C, with salini-
ties ranging from 0.43% to 12.85% w(NaCl,,). The late stage in non-mineralization quartz veins has only ho-
mogenization temperatures of 120~240C , with salinities ranging from 1.91% t0 10.73% w(NaCl,,). Coexis-
tence of two or more types of fluid inclusions in the three homogenization temperature intervals of the principal
mineralization stage with corresponding salinities homogenized to divergent phases at similar temperatures sug-
gests that boiling had already occurred several times during the ore-forming evolution and was probably the domi-
nated factor for metal precipitation. This phenomenon is comparable to things of the Qiushuwan Mo (Cu) de-
posit in North Qinling. §*S values of sulfides associated with mineralization range from — 0.3%o to 7.2%,
3.1%o on average, indicating that sulfur was derived from deep-seated magma. 8Dy guow values of sulfide-bear-
ing quartz vary between — 103%0 and — 76%o, with corresponding 8180;420 values between 4.01%o and 5.55%o,
impling that the ore-forming fluids of the main mineralization stage in the Nantai Mo polymetallic deposit were
mainly derived from magmatic fluids, with some addition of the meteoric water.

Key words: fluid inclusions; sulfur-oxygen-hydrogen stable isotopes; metallogenesis; Nantai Mo polymetallic de-

posit; North Qinling
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Table 1
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Locations and characteristics of samples in the Nantai Mo polymetallic deposit
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5~15 pm
99 % BrFs 20 pm 5% ~40%
Clayton and Mayeda 1963 4e 4f
BrFs 15 h CO,
700C 12 min CO, S cO, H,O
Mao et al. 2002 CO,
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Coleman et al. 1982
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Table 2 Microthermometric data of fluid inclusions in the Nantai Mo polymetallic deposit

m O, C Lmda C Lh o, T Imie C Lo hlie C thy C w NaCly, %
L 24 5% —~40% -14.9~-2 139~390 24 3.4~18.6
B Y 10 50% ~95% 212~414 10
3% ~25%
S 26 0% 155~>600 115~563 26 30~57.9>74.0
C 10 10% ~80% —60.9~—-58.7 2.8~8 20~28.7 223~371 10  3.9~12.2
L 81 3% ~40% -9~-—1 106~486 81 1.7~12.9
- + Vv 15 50% ~85% -3.6—~-3 122~529 15 5.0~5.9
S 2 5% ~10% 300~522  212~288 2 11.3~38.0
C 5 10%—~30% —59.2—~—-58.8 9~9.8 11.7~12.5 209~450 5 0.4~2.0
L 46 5% —~30% -7.2~-1.1 121~320 48  1.9~10.7
Lm0, CO, Im da Lh 0, L ice Lo halie S
ty N S N w NaClg
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Table 3 Sulfur isotope compositions of sulfides from the
Nantai deposit and its surrounding Mo polymetallic deposits
o 3 8%s ~0.3%0~7.2%0
1 ST-02 2.1
2 ST-03 -0.3 4 5 3Dv-spow
) STt 07 ~ 103%0 — — 76%0 550 %o
4 ST-09 1.1 0 0
6 ST-14 7.2 =3.38x10° ¢>—3.40 Clayton et al. 1972
7 TGP-01 3.6
8 TGP-07 4.5 18 o o o
0 OHZO 4.01%0~35.55%o 4.66%o
4
Table 4 Hydrogen and oxygen isotopic composition of quartz from the Nantai Mo polymetallic deposit
30 %o T 8"%0r,00 %o Dy.svow Ybo
1 QY-01 17.7 193 5.55 - 76
2 QY-02 15.5 219 4.95 - 87
3 LT-13 - 13.1 254 4.34 -103
4 LT-17 - 13.6 246 4.46 -97
5 NTG-10 10.9 300 4.01 =77
Sr-Nd
5
5.1
LA-ICP MS f'()z pH Ohmoto
U-Pb U-Pb 151 +1 1972
Ma 6 Re-Os 5343
148.8+£1.7 Ma 2012b Hoefs 1997
CO,
5 S 3
5.2
1.1%0“‘7.2%0 3.6%0~7.2%0
0 34 34
1985 ) 4.5/:0 oS >3"S >
1988 1991 2000 S >8%S
2006 2000 ™S
2000 S Ohmoto and Rye 1979
8 ™S
1994 — 0.3%0 ~ 7.2%0
Mo 3.1%o 0 * 3%0 Chaussidon and
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