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Geology and Geochemistry of the Meiduo Antimony Ore Belt
in Northern Tibet Its Origin and Geodynamic Setting
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Abstract The EW-trending Meiduo antimony ore-forming belt 200 km in length and 40 km in width is distributed along the sou-
thern edge of the Tanggula Mountains in the northern part of Tibet. More than ten deposits have been founded in this area of which
Meiduo is the largest one. The antimony orebody is hosted in the siliceous rocks of the Tumengela Group and controlled jointly by the
NW-and NE-striking faults. The antimony ores are mainly composed of such minerals as stibnite quartz opal and calcite. Four types
of ores could be identified namely disseminated siliceous rocks stibnite-quartz veins brecciated siliceous rocks and stibnite-calcite
veins. Isotopic compositions of the sulfur lead helium and argon indicate that the ore-forming fluids were mainly meteoric water
the ore metals seemed unlikely to be provided mainly by the wall rocks and some mantle-derived materials obviously participated in
the ore-forming process. The metallogenic age is about 20.2 m.y. suggesting the post-collision stage of the Qinghai-Tibet Cenozoic
continent collision orogen. The time-space coupling of the ore-forming event with the tectonic — thermal event corresponding to the
extensive alkali-rich lavas 30~10 m.y. and the obvious participation of the mantle-derived materials in the ore-forming process
suggest that the formation of the Meiduo antimony ore belt was most probably connected with the upwelling of the rheosphere or man-
tle diapir and the delaminating of the bottom part of the thickened lithosphere within the orogen since Miocene.
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Table 1 Sulfur and lead isotopic compositions of stibnites from Meiduo antimony deposit Tibet
8348 %0 ZOGPb 204Pb 207Pb 204Pb ZOSPb 204Pb
1 Mo-1 2.4 18.269 15.466 38.237
2 Mo-7 0.6 18.268 15.489 38.428
3 Mo-8 0.9 — — —
4 Mo-11 -2.6 — — —
5 Mo-16 1.0 17.696 15.477 37.839
6 Mo-18 0.9 17.737 15.478 37.856
7 MO-21 2.6 18.465 15.607 38.600
8 MO0-19 + + 4.5 17.904 15.340 37.749
9 Mo-34 + -6.6 18.133 15.354 37.760
10 Mo-17 + + 1.9 18.116 15.453 38.095
11 Mo-22 + + -6.0 18.166 15.597 38.386
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Fig.2 Tectonic discrimination diagram for lead isotope of Meiduo antimony deposit from Zartman 1981
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Table 2 Carbon hydrogen and oxygen isotopic compositions of Meiduo antimony deposit
T 30 % Do % 80n0 % 8°Ceo, % BC %
Mo— 34 + 6.2 — — — —
Mo— 13 + + 4.4 — -13.8~-6.3 — —
Mo— 18 + 130~230 1.5 -162  —-16.7~-9.2 —20.0 —
Mo—16 181 2.2 — -16.0~-8.5 — —
Mo— 19 + + 1.4 — -16.8~-9.3 — —
Mo - 21 + 0.2 -148 -18.0~-10.5 3.0 —
Mo —22 + + 130~250 7.6 -131 -6.1~0.8 4.8 4.3
Mo—17 + + 207 7.6 -6.1~0.8 4.1 3.6
30,0 30 -8"%01,0=3.42 X 10°T %~ 2.86 1985
3%0  -83"0p=2.78 X 10°T7% = 3. 39 Bottinga 1969 3" Ceo, 33Ce,-8C = —2.4612+7.6663 X 10°T~" -
2.9880% 10°T 2 Bottinga 1969
4 %0 33 C = 10%0 ~ — 35%0 4. 84%0 Mo—-21 Mo-
—25%0 = 5%0 ~ * 2% Ohmoto 1977 18 813C(;O2 —20. 0%o
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3.6%0~4.3%0 CO, CH, C¢Hs CH,
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Fig.3 Hydrogen and oxygen isotopic compositions

of the ore-forming fluids in Meiduo antimony deposit



2004

5x1077

546
3
Table 3 Helium and argon isotopic compositions of Meiduo antimony deposit
*He X107 "% #He x10°° BAr X107 Ar x10°6
He *He 10 ®* R Ra “OAr SAr
em STP ¢ cm® STP g em? STP ¢ em? STP ¢
10.95 0.782 1.4 1.0 1.755 0.523 298
0.968 0.088 1.1 0.79 0.0848 0.024 283
302.72 9.46 3.2 2.29 19.5 5.6 287
61.88 4.76 1.3 0.93 15.89 4.8 302
0.0132 0.33 0.004 0.029 0.647 1.98 306
MORB — — 12 — — — 13000 ~25250
Loihi — — 38 — — — 360~ 425
— — 0.04 — — — 1650~ 170000
— — 1.4 — — — 295.5
R Ra *He *He *He “He
SHe
He *He 6 ~8 Ra Ra o
SHe “He=1.39 % 106 S
U Th Li =
*H “He U Th 0.01~
0.05 Ra Stuart 1995
Oxburgh 1986 10° 10"
*He °Li n « =’He
‘He U Th )
*He *He o *He *He ‘ : Ma.myrir? 1984‘ P
Fig.4 The helium isotopic composition of stibnites
He “He 0.79~2.29 in Meiduo deposit from Mamyrin et al. 1984
Ra 3He 41{e P M R Re
et He 4 P M R and Re represents for the prirTlitive mantle
crust and atmosphere respectively
He *He “He 0.029 Ra 4
2 4.1
*He *He Simmons Rb Sr
1988 1999 4 9 87Sr %Sy
0.00279 M19 M51 M12 M30 4
“OAr Ar t  20.2+1.8 Ma
3 Stu- r 0.99209 5
art 1995 0 Ar 0 Ar NE—NNE
287.5~306.2 WAL P Ar
H O 4.2
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4 Rb Sr 10~7 Taylor 1985 n X
Table 4 Composition of Rb and Sr in Quartz _ _
| Comp . nQ 1077 4.4%107
inclusions from Meiduo deposit ;
<10~
Rb X10 % Sr x10 ¢ $Rb %S¢ 87Sy 808y 210
M5 8.809  12.36  2.057 0.71399%0.00003 L.5X
MI3  0.5687  0.3011  5.449 0.71678+0.00003 10 ©~2 x 106
30+ _
MI18 2.123 4.266 1.436 0.71530 £ 0.00004 0.2 %10 7
M19 3.113 1.552 5.788 0.71596 =0.00005
M21 0.587  4.217  0.4016 0.71632=0.0004 Boyle 1984
M51 6.323 8.667 2.105 0.71497 +£0.00002
M12 15.7 9.631 4.704 0.71555+0.00009
M30 0.3445 0.1364 7.285 0.71646 =0.00007
M13 15.35 15.59 2.84 0.71614 +0.00007
NE—NNE
07164 £=20.2+1.8Ma b
r=0.99209
5=0.71431+0.00014 20 Ma
0.7160
&
;EI;J 0.7156 -
0.7152
30~10 Ma 1998 1999
.
0.7148 ) Arnaud 1992 Chung 1998
L5 3.0 45 6.0 7.5
SRty ®5r
5 Rb-Sr England 1989
Fig.5 Isochronal Rb-Sr age for the quartz 1996
inclusions in Meiduo deposit 6
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Fig.6 A sketch map showing for geological profile of the Qinghai-Tibet Cenozoic continent collision orogen and origin of the Meiduo
antimony ore belt modified after Owens et al. 1997 Kosarev et al. 1999 Din Lin et al. 1999 Yin An 2001
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