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Sr, Nd and Pb Isotopic Geochemistry of Permian Volcanic Rocks from
Southern Qinghai and Their Geological Significance

MA Li-yan, NIU Zhi-jun, BAI Yun-shan, DUAN Qi-fa, WANG Jian-xiong

Institute of Geology and Mineral Resources, Yichang 443003, China

Abstract: Isotopic ratios of Sr, Nd and Pb were analyzed for the Permian volcanic rocks in the Zhiduo and Zaduo areas of
southern Qinghai which is located at the Qamdo block. The analytical results of the sample rocks are as follows: Is =
0.70333—0.704 17, exa (t) =4.1—5. 5, *Pb/® Pb=17. 547 —17. 986, »"Pb/*' Pb=15. 476 —15. 584, **Pb/*' Pb=
37.778—37.976. Combined with lithological and geochemical research findings, the above results indicate that the volcanic
rock is of OIB type and came into formation in the stretching rift tectonic environment. It falls into the Late Palaeozoic rift
system of the Qinghai-Tibet Plateau and its adjacent areas. The primitive magma might have originated from the deplected
asthenosphere and the continental breakup is related to the activity of mantle plume. With the V; and V,, of the lead isotopic
ratios ranging from 31. 39 to 46. 78, 22. 38 to 42. 45 respectively, the lead isotope of the rock samples can be labeled the
Yangtze lead isotopes, which indicates that the Qamdo block belonged to Tethyan realm during Late Palaeozoic and was a
part of the Pan-Cathaysian continental group or Yangtze Plate.

Key words: Permian; volcanic rock; Sr, Nd and Pb isotopes; Qinghai.

( ,1999), — ( ,1995; ,1997;
, . . ,1998; ,2001; ,2001;
, fird . ,2001; ,2001; ,2003a,2003b) ,

(No. 200213000003).
(1970—), s . E-mail: yemliyan@cgs. gov. cn



1 Sr.Nd.Pb 23
B4 1 i 1 )
SRR o B il
B 1 7k
Jl—l
o]t B2 [P 3 [N J4 [a]s [I]e
1
Fig. 1 Geological sketch map in studying area
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Table 1 Analytic results of Sr and Nd isotope components from Permian volcanic rocks in southern Qinghai
X3t x8t x14t x18t X251 %32t MYD4/3  MYD4  MYD4/1  MYD4/2
Rb(1076) 3.245 8. 597 15.73 20. 55 23.83 46. 04 1. 934 2.85 18. 84 1.727
Sr(107%) 360. 9 828. 1 661. 2 663. 4 832.4 704.7 849. 1 829.7 195. 6 888. 4
8TRb/% Sr 0.02592 0.02992 0.0696 0.08927 0.08251 0.1883 0.006562 0.009 899 0.2776 0. 005 603
87Sr/8 Sr 0.70355 0.70354 0.70376 0.70367 0.70399 0.70459 0.70355 0.703 77 0. 705 24 0. 703 56
+26* 9 4 3 5 2 2 8 7 5
Is: 0.70345 0.70342 0.70349 0.70333 0.70367 0.70386 0.70352 0.703 73 0.704 17 0. 703 54
es: (1) —10.4 —10.7 —9.8 —12.1  —7.2  —4.5 —9.3 —6.4 —0.2 —9.1
Sm(107%) 7.017 3. 267 5. 089 7.139 6. 347 12. 24 10. 99 12.5
Nd(1076) 33. 06 13.74 31.27 25. 87 36. 83 32. 04 62. 28 57.19 64. 25
147Sm /144 Nd 0.1284 0.1439 0.120 6 0.1190 0.117 3 0.1198 0.1189 0.116 3 0.1177
MSNd/M4Nd  0.512797 0.512815 0.512722 0.512722 0.512700 0.512713 0.512713 0.512712 0.512711
+26* 7 8 6 7 6 10 9 10
Ina 0.512569 0.512560 0.512508 0.512511 0.512492 0.512500 0.512502 0.512506 0.512502
ena (1) 5.9 5.3 4.3 4.0 4.1 4.2 4.2 4.2
Pb
Table 2 Analytic results of Pb isotope components from Permian volcanic rocks in southern Qinghai
206 Pb/z()l Pb 207 Pb/ZO’l Pb 208 pb//zm Pb Aa A‘B Ay Vl VZ
MYD-4 17.76640. 001 15. 476 40. 002 37.8754£0. 004 43. 82 10. 42 22.40 39.42 31. 25
MYD-4/2 17. 547+0. 002 15.515+0. 002 37.778+0. 006 30. 96 12. 97 19.78 31. 39 22.38
MYA-1 17.98640. 008 15. 52440. 006 37.944+0.011 56. 75 13. 56 24. 26 46. 78 42. 45
MYA-1/1 17.87640. 012 15.58440. 011 37.976+£0. 032 50. 29 17.47 25.12 44,71 38.01
(1998) (2001).
1X107" g, Nd 2. 13 X107 g, Pb 2X 2.2
1077 g. MAT261
, ®Sr/%Sr=8.3752 "I Nd/"Nd=0.7219 ( ,1997)
Sr Nd , , GeoKit ( ,2004)
) NBS987 (Sr) , NBS981 (Pb) .
ZkbzNd (Nd) Misellina g ,
GBWO04411(Rb-Sr) GBWO04419 206 Ph/* U = (283 &
(Sm-Nd) . 12)Ma?, 2"Ph/#°U=293 Ma ,
: (1) GBW04411. Rb = 249. 35 X 271 Ma
10°° g,Sr=157. 95X 10 % g,"Sr/*Sr=0. 759 8+, @ N
0. 001 8;(2)GBW04419:Sm=3. 018 X107° g,Nd= ,
10. 08 X 107% g, Nd/"™ Nd = 0. 512 719 £ , I, I
0. 000 008; (3) NBS987.% Sr/% Sr= 0. 710 32 £ ena () ( 1).Pb
0. 000 15; (4) NBS981:*" Pb/* Pb = 0. 914 2 & 2. 1
0. 000 53 (5) ZkbzNd ;' Nd/"" Nd = 0. 511 564 *+ Is, 0. 703 33~0. 704 17 ves (1)
0. 000 010, $"Rb/% Sr 1%, Sm/"* Nd —12.1~—0.2 s "7 Sm/" Nd
0. 5%, Pb 0. 033%, 0.116 3~0. 143 9, 0. 110 2, Iy
AR =1. 42X 107" a ', A (" Sm) = 6. 54 X 0.512492~0. 512 569 sena (1) 4.0~5.5

107% a L, AC(*U)=1.55125X10 Y a ", A(*U)=
9.848 5X107 " a~ ', A(** Th) =4, 947 5X10 " a™ .
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