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Fig.1 Sketch map of the granites in the Tanggula range, Qinghai-——Tibet Plateau
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1—Quemochuo—Xueshan Formation in Middle—Late Jurassic; 2—moyite in the Late Cretaceous; 3—adamellite in the Late Cretaceous;

4—monzonite granite in Eocene; 5—sediment in Quaternary; 6—sampling position and its number;

7—normal fault; 8-—sew zone and its number; 9—mountain peak
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Table 1 The U-Pb iso tope analysis result of single-grain zircon of the granite body
R E W EiE [ pr f R F RO FHE R (Ma)
I3 B U Pb |Pb&&E 206 Ph 208P}, 206 207Ph 207Ph 206 Ph 207p} 207Ph
%_ %E*ﬁﬁ (Pg) (#g/g) (#g/g) (“g) 204Pb ZOGPb 238U 235U ZOSPb 238U 235U ZOGPb
i Pie-@N;
B 41 4 0. 01087 | 0. 06982 | 0. 04659
1 Reanak 30 (3099 | 54 | 0.350 138 0.2114 69.7+2.0 ) 68.54+2.0 | 28.342.0
HR @ (251) (158)
H o 0. 01093 | 0. 07192 | 0.04773
2 REBUHK 40| 549 | 12 | 0.140 89 0. 2229 70.1+2.0|70.54+2.0|86.1£2.0
R (9 1072) (673)
v % B 41 0. 01275 | 0. 08502 | 0. 04837
3 BRERHAK 40| 818 | 17 | 0.140 141 0. 2628 81.742.0|82.942.0[117.2£2.0
LN (6> (703) (378)
& Pr-@N,
B 0. 01057 | 0. 06980 | 0.04788
1 ReBH TR 20 (2109 | 50 | 0.370 72 0. 1802 67.842.0 | 68.54+2.0 | 93.24+2.0
HAR (5) (510) (330)
%5 1 1 & 0.01050 | 0. 06862 | 0.04741
2 ReBENAK 30| 961 | 21 | 0.210 81 0. 2460 67.3+2.0|67.442.0|69.7£2.0
AR @) (782) (512)
0 0.01033 | 0. 06931 | 0. 04868
3 EeBAHK 20| 1672 | 29 | 0.150 118 0.1941 66.242.0 | 68.042.0 [132.6+2.0
HER (6) 707> 471)
#lﬁl DSIZONS
& Bt E 0.00647 | 0.0414 | 0.0464
1 30 | 3542 | 32 | 0.170 181 0.1417 41.642.0 | 41.242.0 | 19.7£2.0
# AR @ (23 @24
RRIELEER 0.00636 | 0.0415 | 0.0473
2 30 | 3835 | 35 | 0.200 165 0.1387 40.942.0 | 41.3+2.0 | 63.242.0
AR 3 @4 (26)
REELXEER 0.00609 | 0.0396 | 0.0471
3 40 | 1151 | 12 | 0.130 107 0.1202 39.242.0(39.442.056.442.0
#E AR ) (51D (58)
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Fig. 2 Single-grain zircon U-Pb concordancy diagram of granite body
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Table 2 Chemical compositions (%) of granitoid rocks
P27 " BERHS | SI0; | ALO; | TiO; | Fe;O3 | FeO | MnO | MgO | CaO | Na;O| K;O | P;0s | Loss |H,OF [H, O~ | BB
$4& | PHEHB | DuzGS: |74.93[13.10 [ 0.15{ 0.43 [0.19]0.02 | 0.05 | 1.43 | 2.80 | 6.00 [ 0.055 | 0.60 | 0. 41 | 0.06 [99. 76
iR (BER =K | DazeGS, {72.02] 14.20[0.33| 0.96 [ 0.85]0.04 | 0.82 | 1.83 | 3.15(4.79 | 0.13 | 0.59 | 0.08 | 0.24 |99. 71
B HE | DsizoGSs |68.30] 15.22 | 0.58 | 1.46 | 0.85|0.04 | 0.66 | 2.51|2.85)6.15| 0.16 | 0.77 | 0.76 | 0.18 |99.55
- P-3GS; [70.72|14.49 | 0.30| 1.13 [ 0.92[0.06 [ 2.05 [ 1.83 [ 3.15[5.42| 0.13 | 0.32]0.32 | 0.40 [100. 52
%H?I;f P2-3GS; |70.12|15.36 {1 0.29 { 0.42 [1.32]0.03[0.89 |2.71|3.36|4.00| 0.07 | 0.65]0.33]0.2299.22
—RAEE P17-5GS; [63.60} 15.89 | 0.60 | 0.62 | 0.64 1 0.03 |1.954.86|5.55(3.69 | 0.11 |2.11]0.64 | 0.34 |99.65
R Bl | Dzos2GS: |74.30| 14.30 [ 0.18 | 1.07 [ 0.16 | 0.05 | 0.16 | 1.14 | 5.45 | 1.63 | 0.09 | 1.44 | 0.76 | 0.14 {99. 97
BER K 1 73.10(13.47 | 0.15 | 1.01 [0.75[0.02|0.24 [ 0.90 | 3.55 | 4.98 | 0.11 |1.62 ] 0.21 99. 90
ik 2 71.89| 13.59 | 0.21| 1.15 | 0.73 | 0.01 | 0.24 | 1.22 | 3.84 [ 4.98 ! 0.11 |1.76 | 0.08 99.73
P1-6GS; [64.30]15.87 | 0.77 | 1.79 | 1.77 [ 0.06 | 2.11 | 4.63 [ 3.36 | 4.44 | 0.06 | 0.42 | 0.37 | 0.08 [99.58
FLB L BEAR 4 63.96(16.13 | 0.68 | 1.10 | 1.91 [ 0.04|1.98|4.03 [3.76 | 5.65| 0.23 [ 0.70 | 0.32 100. 17
x BHAE 3 63.4(15.43|0.76 | 1.89 | 2.57 [ 0.06 | 2.62|3.78|3.88 | 4.61| 0.34 |0.61|0.24 99. 95
7 ZkE | Pyu-6GS; |63.06|15.86 | 0.85| 2.27 |1.92|0.10 | 2.46 | 4.23 | 3.48 | 4.91 | 0.24 | 0.69 | 0.26 | 0.40 [100. 07
P17-2GS; [62.42]15.95 [ 0.79 | 1.97 | 2.25|0.07 | 2.11 | 5.09 | 3.3614.44 | 0.12 | 0.73 | 1.69 | 0. 20 [99. 30
o DU BE | P2o-5GS; [65.44(15.36 | 0.66 | 1.90 [1.92 {0.06 | 1.66 | 3.78 | 3.46 | 4.74 | 0.075 | 0.60 | 0.17 | 0. 16 [99. 655
REG A | Pi-3GS, [64.08)15.72 [ 0.72 | 1.92 [2.1970.07 | 2.15 | 4.29 | 3.51 [ 4.44 | 0.12 | 0.80 | 0.47 | 0.10 [100. 01
—K#E | Pyp-5GS, {63.88]15.37 | 0.84 | 2.32 | 1.78|0.09 | 2.54 { 3.37 | 3.54 [ 5.29 | 0.28 |0.97 | 0.59 | 0. 22 [100. 27
AR BIBE | Pas-4GS, [62.38]15.09 [ 0.92 | 2.41 [2.35|0.07 [ 1.30|6.67 | 3.56 | 4.55 | 0.08 | 0.62 | 0.98 | 0.14 [100. 00
RIEF F| Ps-4GS; {59.60] 15.74 [ 0.90 | 2.14 |3.11|0.14 | 4.02|5.83 [3.59 | 4.07 | 0.35 |0.73 | 0.55|0.18 [100. 22
TH#E | P1-4GS; |58.26] 15.65 | 0.83 | 2.12 [ 2.89|0.09 | 4.38|7.23|3.26|4.00| 0.16 | 0.82 | 0.39 | 0.20 |99. 69
P15-8GS; |76.46| 12.47 | 0.17 | 0.78 [ 0.36}0.03 [ 0.09{0.79|2.81 |5.00| 0.06 | 0.66 | 0.62 | 0.10 [99. 68
ﬂ%ﬁ}{f P1s-11GS; {76.06| 12.65 | 0.17 | 0.62 | 0.57 | 0.02 [ 0.32 | 0.79 | 3.00 | 4.79 | 0.06 | 0.84 | 1.59 | 0.04 |99. 89
EREH P15-15GS; {76. 04| 12.61 | 0.24 | 0.74 [ 0.40{0.01 [ 0.49 [ 0.90 | 2.64 | 4.67 | 0.06 |0.74 | 1.13|0.34 |99.54
Ak | Ple-13GS; [75.83] 12.67 | 0.22 | 0.74 | 0.46 { 0.01 | 0.49 | 0.66 | 2.77 | 4.72 | 0.06 | 0.94 | 3.55 | 0.38 [99.57
BIBER | P1g-6GS; |75.68] 12.88 | 0.18 | 0.54 | 0.47 {0.02 | 0.24 | 1.18 [ 3.17 | 4.55| 0.06 | 0.65 | 2.04 | 0.42 [99.62
2 |k P15-5GS, [74.94]13.19|0.18| 0.76 | 0.38 [ 0.02 | 0.41 | 1.13|3.17 | 4.54 | 0.06 | 0.80 | 1.13 | 0. 08 |99. 58
v e | Pu-4GS, |77.28]12.58 [ 0.14 | 0.68 [0.31[0.01|0.25 | 1.24 | 2.64 | 4.44 | 0.07 | 0.31 | 0.99 | 0.06 |99.95
B P1s-12GS; |73. 06| 13.56 | 0.29 | 0.77 {0.93|0.04 | 1.06 | 1.58 | 3.17 | 4.67 | 0.07 | 0.46 | 1.19 | 0.08 [99. 66
q‘]ﬁfﬁ P1s-7GS, [74.10[13.11|0.29 | 0.70 | 0.99 [ 0.02 | 0.41 | 1.69 | 3.00 | 4.55 | 0.06 | 0.69 | 0.64 | 0.04 |99. 61
M_ﬂijk P15-3GS, [73.54]13.300.28| 0.57 | 1.11[0.03|1.14|1.81|3.17 | 4.55| 0.06 | 0.44 | 0.52 | 0.18 {100. 00
—fm P15-3GS; [71.88|13.74 | 0.29| 1.00 [ 1.00|0.04 [ 2.07 | 1.92 | 3.26 | 4.44 | 0.06 | 0.66 | 0.58 | 0. 24 {100. 37
ERE P1s-3GS; |70.66| 14.23 | 0.37 | 1.15 | 1.30 | 0.04 | 0.81 | 2.71 | 3.17 [ 4.32| 0.08 | 0.70 | 0.60 | 0. 14 |99. 54
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Table 3 REE and trace element abundances (ug/g) of granitoid rocks

A (HREHREE | La Ce Nd [ Sm | Eu | Tb | Yb | Lu EREE % OEu| Sc | Rb| Sr | Cs | Ba | Hf | Ta | Th | Zr
L | Dap0XT3[17.43109. 30(29.576.41(1.17|1.40(1.4110.14[197.97| 7.14 |0.43|5.50} 240 | 989 | 5.4 [2468| 8.4 |1.3237. 84 365
K B| Ds120XT; [L1. 36 51. 78 [13.793.15]0.95{0.66(0.93[0.19] 97.76 | 7.05 |0.76|6.30| 184 | 697 | 4.0 |1800| 5.9 |1.78[19. 9Q4 317
P25-3XT; [18.28103.1221. 84{4. 73(1.51|0.91|1.98|0. 23(175.84| 8.65 |0.88|6.25| 242 | 594 |27.9| 942 | 4.0 |2.3525.1Q 73
P1,-5XT; 43. 91/125. 70 58. 6811. 57{1. 33|1. 78(4.19|0.54(292.34| 7.03 10.35(8.74| 162 | 301 | 3.3 | 963 1 7.9 |2.4027.13 342
D2052XT; [18. 31| 98. 08 23.72/5.49|0.72(1.12(2.81|0.32|177.83| 6.65 [0.35|4.64| 64 | 40 {1.1| 159 | 4.6 [1.7021.68 128
P2s-6XT; [26. 92/ 146. 80(35. 33)7.27(1.92|1.74|2.82(0.27(263.23| 4.00 |0.63[10.87 195 | 726 |13.0{1515( 5.1 |1.56(19. 99| 141
A P17-2XT5|87.85/149.90(71.12/9.46(1.89|1.24|2.28(0.28(361.86| 14.13 |0.64|9.20| 168 | 863 | 8.3 {1556 4.1 |2.18(19. 87 105
7 Py-5XT; [30. 071182. 80[54. 86/8. 53 (1. 96|1. 78(3.37|0.42(329.74| 8.54 |0.61|8.97} 225|729 |18.0{1287|10.5|1.7235. 64 398
Ps-5XT, 26. 59/155. 10(34. 54/ 7. 73|1.82|1. 88|2. 28}0.30(271. 96| 7.09 |0.54|9.00]| 198 | 527 |13.8(1237| 7.5 |1. 97 27. 16/ 407
Pys-4XT, 27. 09{161. 70143. 29/9.10(2.141.74{2.51|0.33]289.71| 8.04 |0.62|14.54] 143 | 981 |11.2(1665| 5.1 }1.62(19. 31| 365
P3o-4XT, 33. 55[195. 3050. 9810. 01|1.74|2.12|3.15|0.39|347.92| 7.87 |0.4410.97 219 | 687 |15.3(1226{12.0(2.7233. 44 597
IP1s-15XT)|7. 66| 36. 82 {10. 82/2. 48|0.63|0.61(2.15[0.24| 75.80 | 4.43 {0.65|2.83| 266 | 63 |8.8| 889 | 3.6 |1.5731.50 80
P1s-8XT, [18. 62 79. 64 [10.85/1.77|0.35|0.42|1.62|0.23|126.22| 11.69 (0.52(1.82| 280 | 30 |4.1 | 383 | 4.0 [1.99144.98 64
P1s-13XT1[17. 22 96. 02 [22. 08]3.40(0. 74[0.79| 1.1 |0.12|161. 77| 10.23 |0.52(2.78| 301 | 179 | 7.0 | 850 | 0.6 |1.71[25. 41| 110
2 P1g-6XT[19. 28 89.76 |13.87/2.16(0.52|0.50(1.41|0.18(142.36| 12.28 |0.62|2.91| 289 [ 6.6 | 6.8 | 516 | 3.0 |1.7243.85 269
T P15-4XT, [22. 91| 82.01 [13.16[2.00[0.36|0.47|1.62|0.18(136.75| 11.80 |0.47|1.28| 287 { 130 | 6.3 | 570 | 2.2 |1.6757.32 251
i P1s-12XT|21. 54/101. 50{18. 75/3. 05|0. 81 (0. 67|1. 82(0. 22(167. 34| 10.78 |0.70|4.18| 275 | 312 | 5.9 | 814 | 2.4 |1. 77 29. 06| 35
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KERE: FEEET YR HEKAU%~50%),
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CU~5%) BT YWFEEREA BKERERTY
%,

B P-ON AN RPBREA B A
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ABOU~3B) AEGU~8Y%)  BrR Y~
SV ETGMEA(Q%~3%) . BAHER ARG L
BBTYEEREA MERERBYVYE.

FE i DayooNy M RIBER P —H — K 7
BiEBEEET YR - AEAC8%~35% . HKRA
(26%~35%)  AE24%~29%) . BB A%~
3SYOMANANK~2%) ;BT W EERER B
A BKRAE BTARERT Y%,

W ATEDAESPSEBEA, REEN
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WM REU-Pb RIMESHTGERILEL NH
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EREE2).,
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1. 25303 R2°Ph /% U 2% 1 48 i 45 i+ AU 2 4
67.6£2.7 Ma; 1~ 355 £ °°Pb/™U R ER
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et .
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TH R GE i A 398 . 40. 6 £3. 1 Ma, X B
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Table 4 The Rb-Sr isotope geochemistry datasheét of

granitoid whole rock
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YE AR B R MRS RS R R BT AT S S A K
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HREREMARLENT S B0 LFERFIERHES
THEMAEA, BH LRIE £, K,0>Na,0(%),
ALO,/ (K,0+Na,0+CaO) F & K (43 FH)0. 98~
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SREE126. 22X 107°~268. 57 X 10~*,LREE/HREE
H B 10. 23~19. 35;8Eu 0. 47~0. 70; %) 45 48 [F] {2
# HH (7Sr/*Sr) #0. 709039~ 0. 714069, LA b %
GHERALE R, B TR LR ERERTRIBIEE
(FEI/R%,1975),
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ERBENEIRMEA . EH . BB/ L, K0>
Na,0(%) , ALLO,/(K,0-+Na,0+ CaO) . 1§ H 0. 66
~ 1.05; SREE175. 84 X 107° ~ 361.86 X 10~°,
LREE/HREE I, {8 4. 00 ~ 14.13; dEu % 0.35 ~
0. 88, W] t5 4R IRl 61 K bL {8 (¥"Sr/*°Sr) 0. 706039 ~
0.711251, ER A G BRI B LR A RB R T
—AFRBERYRERX FE/RF,1975).
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1. 04;ZREE97.76 X 10~ ¢~ 197.97 X 10 %,LREE/
HREE H.{H7. 05~7. 14;6Eu 0. 43~0. 76, ¥ i4 48
L & H B (¥"Sr/%Sr) #0. 706809, I iR 2 A #h 3k
EFERIFRZH K B LKA R IFRE TR
15 (RBIRE,1975)
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1—Mantle lagiogranite; 2—destructive active plate margin granite;
3—postcollision uplift granite; 4-—late orogenic granite; 5 --
anorogenic granite; 6—syncollision granite; 7—postorogenic A-
type granite; A—Longyala granite body; Bll—Munai granite body;
+—Saiduopugangri granite body
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1—Sediment in the terrain; 2—sediment in the mesa of ocean; 3-—Tethys sediment in the Himalaya range;

4-—sediment in the Qiangtang terrain; 5—sediment in the basin; 6—granite
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Zircon U-Pb Age, Continent Dynamics Significance and Geochemical
Characteristics of the Mesozoic and Cenozoic Granites from the
Tanggula Range in the Qinghai—Tibet Plateau

DUAN Zhiming, LI Yong, ZHANG Yi, LI Yaling, WANG Mou
Institute of Sedimentary Geology, Chengdu University of technology, Chengdu, 610059

Abstract

By means of the single-grain zircon U-Pb technique, we have determined the emplacement age of the
granite outcrops in the central uplift zone of the Qiangtang basin on the northern slope of the Tanggula range.
The result suggests that they are products of repeated magmatic pulsations and upward emplacement from the
late Mesozoic to the early Cenozoic. The Longyala granite body (69.8=+ 2.0 Ma) and Munai granite body
(67.1 4 2.0 Ma) are the products of the early-stage collision of the Indian and Asian plates and the
Saiduopugangri intrusion (40. 6+3.1 Ma) is the granite in the main collisional phase. The rock types mainly
include pyroxene-adamellite, monzonite granite and moyite, and the initial strontium isotopic ratios (¥Sr/*Sr )
are in a range of 0. 706039 to 0. 714069. The research indicates that the granitic magma in the late Mesozoic
originated in the crust-mantle mixture and is attributed to syncollisional and late orogenic crust-mantle type
granite. Detailed single-grain zircon U-Pb isotope dating is the important basis for studying the evolution and

geodynamical process of the Qinghai-Tibet Plateau.

Key words: Mesozoic and Cenozoic granite; zircon U-Pb dating; geochemistry; continental dynamics;

Tanggula range
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