
 

 

 

 

    2009 年  第 54 卷  第 21 期: 3331 ~ 3337 

www.scichina.com  csb.scichina.com  
 

  

 
SCIENCE IN CHINA PRESS   

: , , , . SHRIMP Hf . , 2009, 54: 3331~3337 

Zhai Q G, Li C, Wang J, et al. SHRIMP U-Pb dating and Hf isotopic analyses of zircons from the mafic dyke swarms in central Qiangtang area, 

Northern Tibet. Chinese Sci Bull, 2009, 54, doi: 10.1007/s11434-009-0203-6 

SHRIMP

Hf  

, , , ,  

,  100037;  

,  130061 

E-mail: zhaiqingguo@126.com 

2008-10-31 ; 2009-02-16  

( : 40872146 40672147) ( : 1212010561605)  

  

  , 

. SHRIMP Hf , 

(284±3) (302±4) Ma, 

. 
176

Hf/
177

Hf 0.282852~ 0.283041 , εHf(t) 12 , 

. Hf (TDM) ~438 ~457 Ma. 

, . 

   

 

 

 

SHRIMP  

Hf  

  

 

, 
[1~3]

. 

-

, , , 

( 1), 

. 
[4,5]

, 
[5]

, , 

, , 

. 

, 

SHRIMP U-Pb Hf , 

.  

1   

, -

( 1), -

, 
[6,7]

, 
[7]

. , 
[7~12]

, 

. 

- , , 

, 800 km, 

. 
[4]

, 
[13]

, 
[14]

- , 1:25

. , , 

, .  

, -

, , 

, , 

, .  

zhaiqingguo@126.com


 

 

 

 

    2009 年 11 月  第 54 卷  第 21 期 

3332   

 
1   

1, ; 2, ( ); 3, ; 4, ; 5, ; 

6, ; 7, ; 8, ; BNS, - ; LSS, - ; JS, ; ATF,  

 

, , 

, 

, 

. 

, 

. , , 

, 

, , 

. , 

, .  

2   

, , 

1, Ge06: 33°28.2′N

85°19.4′E, LG0701: 33°40′N 84°06.7′E. 

, X- (XRF-1500) , 

1, SiO2 47.45% 51.87%, TiO2

3.90% 2.51%, Al2O3 13.15%

12.59%. 

, , 

 

, , 

, , 

. U-Pb

SHRIMP

. , TEM(417 

Ma) , Pb/U

Pb/U=A(UO/U)
2[15]

; 

SCL13( : 572 Ma; U : 238 μg·g
1

)

U, Th Pb , SHRIMP

[16]. 

Ludwig SQUID 1.0
[17]

ISOPLOT
[18]
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Steiger
[19]

, 
204

Pb
[20]

, 2

5 , 1σ. 
206

Pb/
238

U , 95% .  

Hf

Neptune

(MC-ICPMS) 193 nm , 

63 μm, 26 s. 

91500 , 

8~10 Hz, 100 mJ. 

[21]. 

, 91500
176

Hf/
177

Hf  

 

1  (%) 

 SiO2 TiO2 Al2O3 Fe2O3 MnO MgO CaO Na2O K2O P2O5 LOI  

Ge06 47.45 3.90 13.15 15.85 0.21 4.28 8.65 2.71 0.78 0.41 2.05 99.44 

LG0701 51.87 2.51 12.59 14.88 0.22 3.13 7.29 2.74 1.17 1.13 2.00 99.53 
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2  SHRIMP  

 
206Pbc 

(×106) 

U 

(×106) 

Th 

(×106) 
Th/U 

206Pb* 

(×106) 

207Pb*/206Pb* 

±1σ 

207Pb*/235U 

±1σ 

206Pb*/238U 

±1σ 
 

206Pb/238U 

±1σ/Ma 

207Pb/206Pb 

±1σ/Ma 

 

(%) 

Ge06        

1.1 1.10 337 339 1.04 13.2 0.0538±4.6 0.336±4.9 0.04521±1.7 0.339 285±4.7 365±100 22 

2.1 0.79 598 761 1.32 23.5 0.0514±2.9 0.322±3.4 0.04547±1.6 0.488 287±4.6 261±67 10 

3.1 1.17 194 183 0.97 7.36 0.0564±4.6 0.340±4.9 0.04368±1.8 0.360 276±4.8 467±100 41 

4.1 1.64 292 338 1.19 11.6 0.0458±6.1 0.286±6.3 0.04535±1.7 0.272 286±4.8 -12±150 2515 

5.1 1.10 295 282 0.99 11.8 0.0518±4.6 0.328±4.9 0.04591±1.7 0.347 289±4.8 278±100 4 

6.1 0.53 383 428 1.15 15.3 0.0549±2.9 0.350±3.3 0.04616±1.7 0.500 291±4.7 410± 64 29 

7.1 1.13 332 220 0.68 13.3 0.0496±4.4 0.315±4.8 0.04603±1.7 0.353 290±4.8 178±100 63 

8.1 1.07 318 301 0.98 12.1 0.0497±4.0 0.301±4.4 0.04391±1.7 0.389 277±4.6 183± 94 52 

9.1 1.44 330 352 1.10 12.9 0.0505±4.7 0.313±5.0 0.04498±1.7 0.339 284±4.7 220±110 29 

10.1 2.49 245 232 0.98 9.58 0.0447±8.1 0.273±8.2 0.04430±1.8 0.214 279±4.8 -71±200 492 

11.1 1.51 263 243 0.95 10.2 0.0510±4.7 0.312±5.0 0.04434±1.7 0.338 280±4.7 240±110 16 

12.1 1.44 448 595 1.37 17.9 0.0493±4.3 0.311±4.6 0.04582±1.8 0.384 289±5.0 160±100 81 

13.1 1.59 323 294 0.94 12.5 0.0483±5.3 0.295±5.6 0.04424±1.7 0.300 279±4.6 116±130 141 

14.1 1.64 279 295 1.09 11.2 0.0494±7.6 0.312±7.8 0.04587±1.7 0.222 289±4.9 166±180 74 

LG0701        

1.1 0.40 384 382 1.03 15.6 0.0530±3.3 0.345±4.0 0.0472±2.3 0.567 297.2±6.7 330±76 10 

2.1 0.38 767 791 1.07 31.9 0.0515±2.2 0.343±3.1 0.0483±2.2 0.715 303.8±6.6 264±50 15 

3.1 0.39 683 731 1.11 28.2 0.0509±2.7 0.336±3.6 0.0479±2.4 0.655 301.5±7.0 237±63 27 

4.1 2.18 148 81 0.57 6.45 0.0497±12 0.341±12 0.0498±2.8 0.237 313.2±8.7 181±270 73 

5.1 0.21 426 369 0.89 18.0 0.0549±2.1 0.372±3.1 0.0491±2.3 0.733 309.2±6.9 407±47 24 

6.1 0.29 1186 1576 1.37 49.9 0.05241±1.6 0.3528±2.8 0.0488±2.2 0.802 307.2±6.6 304±37 1 

7.1 0.56 346 330 0.98 14.1 0.0515±4.4 0.336±4.9 0.0472±2.3 0.469 297.4±6.7 265±100 12 

8.1 0.26 540 506 0.97 22.1 0.0518±3.7 0.339±4.3 0.0474±2.3 0.525 298.8±6.6 277±84 8 

9.1 0.12 357 298 0.86 14.7 0.0540±2.4 0.356±3.3 0.0478±2.3 0.697 300.9±6.8 373±53 19 

10.1 0.53 241 202 0.86 9.97 0.0516±4.1 0.340±4.7 0.0478±2.4 0.499 301.1±6.9 268±94 12 

11.1 0.07 590 535 0.94 23.8 0.05511±1.8 0.356±2.9 0.0469±2.2 0.783 295.4±6.5 417±40 29 

12.1 0.20 813 852 1.08 33.8 0.0532±2.2 0.354±3.1 0.0482±2.2 0.720 303.7±6.7 337±49 10 

13.1 0.43 494 481 1.01 20.4 0.0529±3.2 0.350±4.0 0.0480±2.4 0.596 302.0±7.0 326±72 7 

14.1 0.14 1042 1153 1.14 43.0 0.05166±1.6 0.3417±2.8 0.0480±2.2 0.803 302.1±6.5 270±38 12 

15.1 0.71 356 259 0.75 15.2 0.0542±3.5 0.369±5.0 0.0494±3.5 0.706 311±11 378±79 18 

16.1 1.09 188 128 0.70 7.74 0.0466±9.3 0.305±9.7 0.0475±2.6 0.272 298.9±7.7 31±220 859 

a) 
206

Pbc ; 
206

Pb*  

 

0.282292±25, Wu
[21]

(0.282307± 

31) (0.282306±10)
[22]

.  

3   

3.1  SHRIMP  

Ge06
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( 2(a)). 14

, 2. 14
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. 14
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.  

3.2  Hf  

Hf SHRIMP

, 3. Ge06
176

Hf/
177

Hf

0.282910~0.283041, 

SHRIMP , εHf(t) 10.4~15.1 , 

(12.1±0.5), Hf (TDM)

317~516 Ma, 438 Ma. LG0701
176

Hf/
177

Hf 0.282852~0.283040, 

SHRIMP , εHf(t) 9.1~15.3 , 

(12.2±1.1), Hf (TDM)

335~586 Ma, 457 Ma.  

4   

4.1   

,  
[4]

“ - ”, 

,  
[5]

U-Pb(TIMS ) Sm-Nd , 

(312 ± 4) Ma Sm-Nd (299 ± 

13) (314 ± 5) Ma, . 

, , 

: (284±3) (302±4) Ma. 

, 
[14]

,  

 

 

2  CL  

(a) Ge06 , (b) LG0701  

 

 

3  SHRIMP U-Pb  
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, , 

, . , 

, 

, , 
[7]

.  

4.2   

SiO2 47% ,  

TiO2 3% , Al2O3 15% , 

, , Eu , 

( 4) , 

Rb, Ba, Th U ( 5)
1),2)

, 

. 
176

Hf/
177

Hf 0.282852 ~ 

0.283041 , εHf(t) 12 ,  

 

3  Hf  

 
206Pb/238U 

/Ma 
176Yb/177Hf 176Lu/177Hf 176Hf/177Hf 2σ εHf(0) εHf(t) 2σ TDM/Ma fLu/Hf 

Ge06           

1 285 0.106462 0.003009 0.282975 0.000014 7.2 12.9 0.5 415 0.91 

2 287 0.092201 0.002557 0.282963 0.000013 6.7 12.6 0.5 428 0.92 

3 276 0.035875 0.001063 0.282923 0.000014 5.3 11.2 0.5 467 0.97 

4 286 0.043630 0.001295 0.282924 0.000012 5.4 11.4 0.4 469 0.96 

5 289 0.091187 0.002588 0.282940 0.000014 5.9 11.8 0.5 463 0.92 

6 291 0.101058 0.002928 0.282937 0.000015 5.8 11.7 0.5 471 0.91 

7 290 0.079106 0.002319 0.282950 0.000013 6.3 12.2 0.4 444 0.93 

8 277 0.123969 0.003596 0.283008 0.000016 8.3 13.8 0.6 372 0.89 

9 284 0.122471 0.003530 0.282955 0.000014 6.5 12.0 0.5 452 0.89 

10 279 0.109671 0.003253 0.282910 0.000019 4.9 10.4 0.7 516 0.90 

11 280 0.083184 0.002419 0.282925 0.000014 5.4 11.1 0.5 482 0.93 

12 289 0.158772 0.004533 0.282999 0.000014 8.0 13.5 0.5 396 0.86 

13 279 0.103429 0.003085 0.283041 0.000023 9.5 15.1 0.8 317 0.91 

14 289 0.069028 0.002036 0.282950 0.000015 6.3 12.2 0.5 441 0.94 

LG0701           

1 297 0.099589 0.002990 0.282964 0.000026 6.8 12.7 0.9 432 0.91 

2 302 0.203907 0.005843 0.282972 0.000034 7.1 12.6 1.2 455 0.82 

3 309 0.205951 0.004960 0.283040 0.000041 9.5 15.3 1.4 335 0.85 

4 307 0.080453 0.002391 0.282954 0.000042 6.4 12.7 1.5 440 0.93 

5 299 0.149728 0.004316 0.282961 0.000029 6.7 12.4 1.0 453 0.87 

6 301 0.048849 0.001524 0.282958 0.000025 6.6 12.9 0.9 423 0.95 

7 301 0.086477 0.002597 0.282933 0.000036 5.7 11.8 1.3 473 0.92 

8 295 0.079583 0.002492 0.282905 0.000025 4.7 10.7 0.9 512 0.92 

9 304 0.071472 0.002173 0.282852 0.000040 2.8 9.1 1.4 586 0.93 

 

 

4  
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