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Re-Os isotopic dating of molybdenite from Xishadegai molybdenum deposit
in Urad Front Banner of Inner Mongolia and its geological significance
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Abstract

Located in the western section of the northern margin of the North China Plate, the Xishadegai ore deposit
is a newly discovered Mo deposit. Molybdenum mineralization occurs within the Xishade porphyritic K-feldspar
granite stock or along its contact zone with Archean metamorphic rocks of the Ulashan Group. Ore bodies consist
of veins, veinlets and disseminated blocks. Re-Os dating of nine molybdenite samples collected from the main ore
body shows that the isochron age is (226.4 +3.3) Ma and the model ages range from 222.4 Ma to 226.3 Ma
with an average value of (225 + 1) Ma, consistent with the age of the ore-bearing wall rock K-feldspar por-
phyritic granite. It can thus be considered that the K-feldspar porphyritic granite and the molybdenum deposit
were both formed in Late Triassic, and that magmatism and mineralization took place in late Indosinian period in
the northern margin of the North China Block. In consideration of other isotopic age data from the molybdenum
deposits in adjacent areas, it can be inferred that the large-scale molybdenum mineralization in the central and

western regions of Inner Mongolia occurring during the late Indosinian. magmatic activity induced by internal
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tectonic extension of paleo-continent plates seems to have been the dominant factor responsible for the formation
of the molybdenum deposit.
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Fig. 1 Simplified geological map of the Xishadegai region modified after the gold Headquarters of the CPAF 1995

[—Mesozoic-Cenozoic continental sedimentary rocks | 2—Proterozoic metamorphic rock of Seertengshan and Zhaertai Groups 3—Archaecan

metamorphic rock of Wulashan Group 4—Yanshanian granite 5—Indosinian-Hercynian granite 6—Caledonian granite 7—Proterozoic

granite 8—Indosinian-Hercynian diorite - 9—Proterozoic diorite 10—Fault and inferred fault 11—Gold deposit 12—Molybdenum deposit
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Fig. 2 Sketch geological map of the Xishadegai Mo deposit modified after No. 5 Geological Party of Inner Mongolia

I—Quaternary 2—Archean Wulashan Group | 3—Mlarginal phase medium-fine grained porphyritic K-feldspar granite 4—Central

phase medium-coarse grained porphyraceous K—feldspar granite 5— Mo body and its serial number 6—Quartz vein
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Fig. 3 Photos of Xishadegai molybdenum ore and molybdenite under microscope
a. Quartz veinlet-stockwork type molybdenum mineralization: b. Quartz-rich alkali feldspar type molybdenum mineralization:
c. Greisen type molybdenum mineralization: d. Oxidized molybdenum ore
EHETEARSMMTREN. T AMEUE 0 ABEERESZEWER, 7T A BK -5

R~ B JCIR 2 32, 2D B A R GWIR VIR B R i . 1R
P 7 A1 R A AN N O R A W R B

WA G A SR AR 3 LA T A B 4 R R,
Yo A FE AR RN 73 ok 5 - R AN R A s 1 -
PRI o3 R 5 2R SN ARG B B B A Al AR B B
FPE-A = B2 & JE A I BOR A SE-BR BR ER
Bro BRSBTS 92 YOIk
BYIRE SCORTEE K BEA T 20 A0, 48 L2 A 40 55
PR A PR T AR I B m AL 5 3 TR A I B K e e
B2, k] WD SR T R R AR
5 A - B B2 @ BRI BOY F 2R Fir
B, m LAH K 237 BE G e 5 JCIR 9 JCIR 9 B3 B A%
A D) A o 4, AEBE A w2 B/ 4, o] L3 &
W T 58 = B A 5 M KR AR A KR
EhF B ] WL B e T A A KT R Boa
KA B Y B A A R, 4R LR B = A kR
TR B A K. RAEEAMBO FEZRE

O, FET WA B B R AR ST
HEREE AL Ll K i 155, 15 AL A 55

3 WD Re-Os [A7 2 S0 2

3.1 FHERKIRE SR

VRS TAE MGV 8 56 40 IR R M R D
SH® 5 H0 HUB A R AL RS 9 A A FE
ﬁuaﬂi%ﬁ%ﬁﬂﬁiﬁcmm TAR B B R A -1 = BE- 2

JETALYIBN B 7=, 0 A S S Ok A b T
EE&%HHE%D%%%&%HHE TEW A o] W
HY 5380 A= BE A S04 ik W Bk % 3t 4
MR SR oIk T RER L A RIR S 4l kIR %E%Ijﬂ
Yo BY SRR AR R R TR B3N F AL
IREUEARY, OF B BB TRHT TR A,
PRI RE R S A B (R B R T 98% , B3
PRIE R Qe PO, Hf H s & T s ok Bk AT ot



1048 2010
<0.05 mm
Re-Os 10 mL 5
3.2 mol L. NaOH
- Teflon 10 mL 1 min
- Re 150
Duet mL 2 mL Teflon
al. 2004 2009 2001 1994 50C 120C
2009 2003 30%
Carius Os HNO;
-50~ —80C ICP-MS Re
Carius HCI
I85Re 1900 TIA
Carius 2 mL 10 mol L TJA X-series ICP-MS
HCl 4 mL 16 mol L HNO; 1 mL 30%H,0, Re 185 187 190 Os
Carius Os 186 187 188 189 190 192
185 Re
carius 3.3
Re Os ' Re
200C 24 h 70 Os Wieser 2006
Carius Bohlkea et al. 2005 9205
00 Re Os
Carius
20 mL 95%
5 mL 25 mL 1.02% 95%
0s0, 1
30 min OsOy A ¥ Re =1.666 X 10""a™" Smoliar et
ICP-MS Os 150  al. 1996
mL Teflon ; :% 1+ Ezg‘;

1

Table 1 Re-Os isotopic analyses of molybdenite separates from the Xishadegai molybdenum deposit Inner Mongolia

Re pg g Os ng g 8"Re pg g %705 ng g Ma
m g

XSD4 0.05062 11.08 0.10 0.0375 0.0289 6.965 0.061 25.87 0.21 222.5 3.2
XSD1 0.03055 12.67 0.10 0.0140 0.0222 7.961 0.065 29.56 0.24 222.4 3.1
XSD2 0.05005 17.69 0.13 0.0260 0.0200 11.12 0.08 41.76 0.37 225.0 3.2
XSD3 0.05072 17.35 0.13 0.0262 0.0336 10.91 0.08 41.14 0.34 226.0 3.1
XSD5 0.05020 11.26 0.08 0.0519 0.0395 7.077 0.053 26.73 0.25 226.3 3.3
XSD9 0.05030 21.12 0.17 0.0068 0.0230 13.27 0.11 49.94 0.42 225.4 3.2
XSD11 0.05140 17.88 0.14 0.0700 0.0386 11.24 0.09 42.36 0.37 225.8 3.2
XSD13 0.04993 23.84 0.21 0.0767 0.0182 14.99 0.13 56.00 0.45 223.9 3.2
XSD14 0.08042 20.43 0.19 0.0207 0.0127 12.84 0.12 48.20 0.41 224.8 3.4
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Fig. 6 Distribution of main molybdenum polymetallic deposits in the middle-east part of Inner Mongolia and its adjacent
areas with precise age data modified after Nie et al. 2004
1—Paleo-continental block 2—Related paleo-Siberian continental block 3—Related paleo-China continental block

4—Molybdenum polymetallic deposit ore spot
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