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Fig.1 Geological sketch map showing the distribution of granitoids and molybdenum deposits in the
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Fig.2 Geological sketch map of the Nantai Mo polymetallic deposit

1—Quaternary;2—Quartz—schist intercalated with lenticular marble and silicalite, overlaying siliceous marble; 3—Chlorite schist intercalated

with lenticular marble and silicalite; 4—Upper layer made up of siliceous dolomitic marble, muscovite—quartz schist, carbonaceous sericite

quartz schist intercalated with chlorite schist and lenticular dolomitic marble, lower layer made up of actinolite—schist, chlorite schist

intercalated with carbonaceous sericite—quartz schist and lenticular marble; 5—Upper layer made up of dolomitic marble intercalated with

siliceous nodules, lower layer made up of epidote—albite—actinolite schist, biotite—albite intercalated with carbonaceous silkcloud quartz

schist; 6—Dolomitic marble intercalated with siliceous rocks, with common tremolitization; 7—Quartz porphyry; 8—Granite porphyry;

9—Explosion breccia; 10—Copper—lead—zinc mineralized body; 11—Mo mineralized body; 12—Measured fault; 13—Inferred fault
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Fig.3 Granitic porphyry and different types of ores in the Nantai Mo polymetallic deposit

a—Granite porphyry (PD1030, 998m); b—Rounded quartz phenocrysts in granite porphyry (+); c¢—Kaolinitization of potassium feldspar and

sericitization of plagioclase in granite porphyry(+); d—Stockwork granitic porphyry ore(PD1030); e—Quartz vein type rich ore(PD1030);

f—Early quartz—molybdenite veins cut by quartz—molybdenite veins of the late stage in skarn type ore; g—Breccia type Mo ore;
h—Molybdnites in foliated form(+); i—Molybdenite in veinlike form; Pl—Plagioclase; Q—Qquartz; Kfs—Potassium feldspar; Mot—Molybdnite
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Table 2 Characteristics of molybdenites from the Nantai Mo polymetallic deposit
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%3 BAHEZ BT XIENBE LA-ICP-MS $#£4 U-Pb F£#NELER
Table 3 LA-ICP-MS zircon U-Pb data of granitic porphyry in the Nantai Mo polymetallic deposit

Pb Th U [Fi) {07 2% LAl 2Tpp2%pp  Xpp/BSy 2%pb/ABy
R Th/U
/10° /10% /10 2pp/* %P pp/y MppA U Ma, 16) (Ma, 16) (Ma, 16)
NTG-09-2 101 1073 794 135 0.09341+0.0060 0.3243+0.0232 0.0241£0.0007 1498+120 285+18 154+4
NTG-09-3 100 1191 764 1.56 0.05294+0.0035 0.1766+0.0121 0.0241£0.0005 3244156 16510 153+3
NTG-09-4 26 254 275 092 0.0791+0.0081 0.2453+0.0225 0.0236+0.0006 1174+199 223418 150+4
NTG-09-8 142 962 897 1.07 0.0816+0.0078 0.2822+0.0327 0.0239+0.0005 1236+189 252426 152+3
NTG-09-10 126 1359 732 1.86 0.0753£0.0044 0.2392+0.0127 0.0236+0.0005 1076118 218+10 150+3
NTG-09-11 614 2875 10343 0.28 0.0797£0.0025 0.2623+0.0084 0.0235+0.0003 1191+62  237+7 150+2
NTG-09-15 738 4312 16395 0.26 0.0573£0.0020 0.1915+0.0065 0.0237+0.0003 502+71 178+6 1512
NTG-09-16 70 677 855 0.79 0.0514%+0.0030 0.1683+0.0093 0.0236+0.0004 2574135 158+38 1512
NTG-09-18 101 504 1334 0.38 0.0783+0.0068 0.2816+0.0314 0.0237+0.0008 1155+173 252425 151£5
NTG-09-19 79 849 457 1.86 0.0494+0.0042 0.1620+0.0141 0.0239+0.0005 169+198 152412 152+3
NTG-09-20 612 3918 15552 0.25 0.0569+0.0018 0.1912+0.0072 0.0238+0.0005 487169 178+6 151£3
NTG-09-21 780 4146 16193 0.26 0.0625£0.0020 0.2086+0.0070 0.0237+0.0002 694+ 67 192+6 1512
%4 BAES SR RERREE WA H FES T4
Table 4 Lu-Hf isotopic data of zircons from granitic porphyry in the Nantai Mo polymetallic deposit
B Ma  TYoHE  VL/7HE YSHETHE  (CPHEY en®©)  em® To/Ga  Tonp/Ga  fuwr
NTG-09-01 151 0282252 0.002503 0.092683 0.282245 -184 -153 1469 1916 092
NTG-09-02 150 0282125 0.001172 0.039098 0.282122 229 -19.6 1594 2154 0.96
NTG-09-03 151 0282113 0.002819 0.094546 0.282105 233 -20.2 1685 2186 092
NTG-09-04 151 0282142 0.001484 0.048120 0.282138 223 -192 1584 2125 0.96
NTG-09-05 152 0.281867 0.001226 0.037887 0.281864 -32.0 -28.8 1956 2654 0.96
NTG-09-06 158 0282237 0.002276 0.085943 0.282230 -189 -159 1482 1944 093
NTG-09-07 154 0282144 0.003334 0.101459 0.282134 222 -192 1663 2130 0.90
NTG-09-08 151 0282116 0.002040 0.070040 0.282110 232 -20.1 1645 2177 094
NTG-09-09 150 0282224 0.004440 0.145865 0.282211 -194 -165 1594 1980 0.87
NTG-09-10 156 0282185 0.003335 0.112280 0.282175 20.8 -17.8 1603 2051 0.90
NTG-09-11 153 0282229 0.000760 0.027664 0.282227 -192 -16.0 1434 1952 098
NTG-09-12 159 0282222 0.003060 0.114177 0.282214 -194 -164 1535 1976 091
NTG-09-13 155 0282277 0.003190 0.124292 0.282268 -175 -145 1460 1871 0.90
NTG-09-14 157 0282221 0.002438 0.089570 0.282214 -195 -164 1512 1976 093
NTG-09-15 154 0282103 0.002133 0.076768 0.282097 236 -20.6 1667 2202 094
NTG-09-16 156 0282237 0.003391 0.119827 0.282228 -189 -159 1528 1949 0.90
NTG-09-17 155 0.282286 0.003457 0.136654 0.282276 -172 -142 1458 1855 0.90
NTG-09-18 157 0.282473 0.006672 0.284213 0.282454 -10.6 19 1295 1506 -0.80
NTG-09-19 154 0.282396 0.004441 0.174448 0.282383 -133 -104 1331 1646 0.87
NTG-09-20 154 0282384 0.004391 0.175088 0.282372 -13.7 -109 1347 1668 0.87
T e ()={[("HEHE,—("Lu/THOX (e =1/ ("HEY 7H) o ("Lu/ TH) X (e F = 1) =11 X 10000 ; Toyg=1/ 4 XIn {1+
[("HE/ HE)~("HE "H) o] /[ ("Lu/ TH)— ("L THE) o) 3 Towe=1/ A XIn {1+[("HE/ 1 HE) — ("HE "H)pws, ]/ [( 7Lu/"H) o~
("Lu/""Hf)pu] } +t35=sample, ( "HE/ "Hf) o 0=0.282772,  ("Lu/"Hf)cur=0.0332,  ("HE/""Hf)p;=0.28325, ("Lu/""Hf)pn=

0.038453 (=85 A 45 AR, 1 =1.867x107"a7™  (™Lu/Hf)=0.015,
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Table 5 Re-Os isotope data of molybdenites from the Nantai Mo polymetallic deposit
. ) Re/(ng/g) C ¥ Os/(ng/g) % TRe/(ng/g) ¥10s/(ng/g) B Ma
LS VG R 7] : - - - . : -
WoE e e RE WEf A e e Wi R
ST-06 002552 4206 32 00134 00034 2644 20 6.495  0.060 147.3 2.1
ST-08 0.05008 3664 27 00213 00122 2303 17 5611 0.054 146.1 2.1
MEH ST-12 010158 2260 20 0.0058  0.0045 1420 13 3523 0031 148.7 22
H7X ST-13 0.10046 2952 23 00221  0.0048 1856 14 4679 0038 1512 2.1
ST-14  0.10018 3771 28 00134 0.0076 2370 17 5953 0.048 150.6 2.0
ST-15 0.10124 3989 31 00196  0.0047 2507 19 6225  0.056 1489 2.1
LylH  ST-01  0.05027  6.556 49 0.0239  0.0090 4121 30 10.17 0.08 148.0 2.0
WX ST-07 0.05056 8.630 65 00767  0.1498 5424 41 13.39 0.13 148.0 22
H D Os 2 Nier 73 Os A0 F FJE i3 20s/™0s Wi ISR QAT EE N 20 KF Re fl Os &
T A5 2 A R R B R 2 15 2 R R A IR R IR R 25 A B AR I A T B R 2 R A A A R R
FEVRZE I I 1 2 MO R A AL IR AR 254 | DI AR AL S R e TR H R KO R0AE B (1.02%) , BREAR S ¢4 =1/
AIn(1+Y0s/Re)THEE K 1 (VRe)=1.666x107"a—"™ |
F 6 LFIEHXEY REERERMLEFIR
Table 6 Isotope ages of Mo deposits and related magmatites in northern Qinling area
) [EhEer oo WK ‘ )
RIEAR 4 TR TR eSS
HE W7 ik ERMa WERG W FiR/Ma
MEHZREIK  BEa- R TERG B LA-ICPMS #54 U-Pb 7% 1511 FEHET Re-Os 148817 AL
RS B A BEA-Ry R PASIARS e 3B K-Ar ik 145 HEHIT Re-Os 146+2 [4]
ZH TR P EARF KA LA-ICPMS #54 U-Pb 7% 1091 JEHENT Re-Os 1143 [8]
TR B AL LA-ICPMS #44 U-Pb 7% 1094 W Re-Os 107+1 (7]
TRV B “RAERE LA-ICPMS #54 U-Pb 7% 1571 [191,
FEHIT Re-Os 14842 )
A A B IBRR KAERY LA-ICPMS 545 U-Pb 7% 153+1 A3
7.5
154 — (b)
6.5
5.5 5 150
)
= =
5 A
73 ol
) & 148
£ 45 &
146
3.5¢1
Age=147.26.3Ma 144 Mean— 148 8+ 1.7Ma
_ N=6,MSWD=5.9 | N=6,MSWD=0.84
25 + + + + 142
1000 1400 1800 2200 2600 3000
*“"Re(ng/g)

Mo FRMHZERTERT Re—Os FFIF L4

& (a) FUIACE- Y1482 14 (b)
Fig.6  Re—Os isochron age(a)and weighted mean age (b) of molybdenites from the Nantai Mo polymetallic deposit
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Rock—-forming and ore—forming ages of the Nantai Mo polymetallic deposit in
North Qinling Mountains and its zircon Hf isotope composition

KE Chang—hui', WANG Xiao—xia', YANG Yang’,
QI Qiu—ju’, FAN Zhong—ping', GAO Fei’, WANG Xiu—Yuan’
(1. MLR Key Laboratory of Metallogeny and Mineral Assessment , Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing
100037, China; 2. China University of Geosciences, Beijing 100083, China; 3. Institute of Resource Survey and Assessment, ECE, Nanjing
210007, China; 4. No. 713 Geological Party, Northwest Bureau of Geological Exploration for Nonferrous Metals, Shangluo 726000, Shaanxi,

China; 5. Shaanxi Non—ferrous Metals Holding Group Co., Ltd., Xi’an 710075, Shaanxi, China; 6. Jinduicheng Molybdenum Group Co.,
Ltd., Weinan 714000, Shaanxi, China)

Abstract: The Nantai Mo polymetallic deposit is a typical porphyry—skarn deposit in North Qinling Mountains,
the magmatic rocks in this deposit include granite —porphyry, quartz porphyry veins and explosion breccia, and
there occur porphyry —type and skarn —type Mo polymetallic mineralizations within and around the granite —
porphyry body. The granite—porphyry from the Nantai Mo polymetallic deposit is dated at (151£1)Ma (N=12,
NSWD =0.32)by using zircon U—Pb LA —ICPMS. Six molybdenites samples from the deposit yield Re —Os
isotope model ages ranging from (146+2)Ma to (151+£2)Ma,with an weighted average of (148.8+1.7)Ma (N=12,
NSWD=0.84). The granite age and the metallogenic age are consistent with each other within the error limits,
suggesting that the Nantai Mo polymetallic deposit was formed in the late Jurassic period, consistent with the
formation epoch of the main porphyry—skarn type molybdenum deposits on the southern margin of North China
Block. The zircon Hf isotope composition of the granite —porphyry has a large variation, with initial ratios of
""Hf/'"Hf ranging from 0.281 864 to 0.282 454, & (t) from —28.8 to —7.9, and two—stage model ages from
2654Ma to 1506Ma. These data suggest that granite —porphyry was probably derived form several sources
dominated by curstal materials with the addition of small amouts of mantle materials, and the old crust was
dominated by the contribution of juvenile components. Therefore, the source of the metallogenic material for the
Nantai Mo polymetallic deposit was probably the same as that of the granite.

Key words:North Qinling Mountains; Nantai Mo polymetallic deposit; LA—ICPMS zircon U—Pb age;Re—0Os
isotope ages; Hf isotope
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