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Abstract: This paper carries out a study of U-Pb zircon dating using LA-ICP-MS method, geochemical and Sr-Nd-Pb isotopic
compositions of the Dangchuan and Shimen granites in Dangchuan area of the West Qinling orogenic belt. The results show
that the Dangchuan and Shimen granites have magma crystallization ages of 438+3 Ma and 22042 Ma, respectively. Geo-
chemical signatures indicate that the Dangchuan granite is similar to C-type adakitic rock that resulted from partial melting of
thickened crustal material and the Shimen granite is similar to common anatexis-type granite. The Dangchuan granite has ini-
tial Sr isotopic ratios (Is,) of 0. 706 60—0. 709 29 and exa(¢) values of —2. 24 to —4. 48, and the Shimen granite has Is, of
0. 705 81—0. 708 04 and exq () values of —3. 73 to —4. 72. The Sr-Nd isotopic composition of the Dangchuan and Shimen
granites provides an additional eveidence that both the granites were derived from crustal source. However, Pb isotopic com-
position of the Dangchuan granite is distinct from that of the Shimen granite. The Dangchuan granite is characterized by
more radiogenic Pb isotopic composition with initial Pb isotopic ratios of *°Pb/*' Pb= 18, 288 — 18. 484, *"Pb/*' Pb=
15. 677—15. 693 and 2 Pb/** Pb=238. 182—38. 283, whereas the Shimen granite is characterized by relatively less radiogenic
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Pb isotopic composition with initial Pb isotopic ratios of ?°Pb/**Pb=17. 989—18. 189, *"Pb/*** Pb=15. 560—15. 567 and

208 Ph/* Ph=237. 982—38. 000. It is strongly suggested that the magmas of the Dangchuan and Shimen granites were derived

from different crustal sources. The Early Paleozoic and Early Mesozoic tectono-magma events, their petrogenesis and magma

sources of Dangchuan area in the West Qinling orogenic belt can be comparable with those of the North Qinling tectonic unit

in the East Qinling orogenic belt, indicating that the North Qinling tectonic unit can be extended to Dangchuan area in the

West Qinling orogenic belt. In the East Qinling orogenic belt, the South Qinling continental crust was subducted beneath the

North Qinling crust due to Early Mesozoic continental collision between the Yangtze and North China blocks. This continen-

tal subduction also occurred in the West Qinling orogenic belt.

Key words: West Qinling orogenic belt; granite; U-Pb zircon dating; Sr-Nd-Pb isotopes; petrogenesi.

s ( ,2000).

9

(Zhang et al. , 1996, 1997a; ,2000;
,2002).

b

(Zhang et al., 1996, 1997a;
92002). -

(2005)
s Rb-Sr
TIMS U-Pb
, 2
174~225 Ma 391~430 Ma,
2 , LA-ICP-MS
U-Pb N Sr-Nd-Pb

,2000; ,2002).
( ,1989)
( )
( ) ( )
— (
2004 ; ,2006) ,
(
,2006).
C D,
( ,1989).
7 s
( ,2005).
200 km?;

2

(25% ~ 28%) .
(20%~30%)

(35% ~ 45%) .
(5% ~7%).



476 — 33
106°E 106°30'
. T T

3N F[N+Qp=mmmma  [Puk | dbeiE 0 200km

[ K Jamz [PuL ] BB B 5 i

[ D |weoeit LT

WFFLIX

3 75 3 TER

5 B 5

1B RS2

N+Q
40/ -34°40’
ST ki
34720' 34720’
P 2 08 3y
+ 0 20 km
T
106°30’
1 (Zhang et al. , 2006a)
Fig. 1 Simplified geological map of Dangchuan area in West Qinling
DC. ;SM.
50 km? ; . ST1/*3Tl=2. 387 5. , NBS981

b

(28% ~ 32%).

(30% ~ 35%) .

Y5 Pb/** Pb=16. 937+1(25),”" Pb/*" Pb=

15.491+1,*%Ph/**Pb=36. 696 +1; BCR-2

(35%~40%) (3% ~5%). 26 Ph/? Pb = 18. 742 + 1 (20),%7 Pb/* Pb =
15. 62041, Ph/* Pb=238. 705+ 1. Pb
2 0.1~0. 3 ng. Sr-Nd-Pb
Zhang et al. (2006a).
200 U-Pb .
XRF ,
5% ( ) ICP-MS , .
, 10%, U-Pb
5%. LA-ICP-MS
Sr-Nd-Pb . 32 pm. He
Nu Plasma . Sr , 91500 ,
Nd Sr/%Sr=0.119 4 NIST610 .
MSNd/"MNd=0. 721 9, ., NBS987 Yuan et al. (2004). JU-
7 Sr/%Sr=0. 710244 +14(2¢) ,J&M Pb U-Th-Pb GLITTER
MWNd/"Nd = 0. 511 825 +6(25), BCR-2 Andersen(2002) Pb
SN/ "™ Nd=0. 512 644 +6(20) , Sr < ISOPLOT (Ludwig, 2001)

4ng, Nd <1ng. Pb



4 477
3 0593 11 11 ,
10 1 . Th/
3.1 U-Pb U 0.21~0.73 , Th/
0588C  34°18'43.6",  106°08'03.6") U 0.47.  U-Pb ¢ 3,
, ' Ph/*0 U 212~231Ma ,
, 2 Ph/# U 220 + 2 Ma
( 2a), (MSWD=0. 66),
( . 1 206 Pb/238 U
2a), CL 0593( 417 Ma.
34°23'37. 8", 106°06'51. 2") 3.2
. ) 2'
( 2b), _ 2 . SiO, =72. 31% ~
0588 0593 U-Pb LA-ICP-MS 74 08%. K. Na
1 K0 =3.19% ~ 5. 32%, Na,O = 2. 77% ~
0588 23 23 i 4.08%, K,O/Na,O = 0. 78 ~ 1. 92.
15 . g . Th/ AlkO;=13.90%~15.26%. A/CNK=1. 06
U 0. 08~0. 73 . Thy 1. 12. . Si0, =
U 0. 16~1. 23 U-Pb 74.45% ~178. 83%, Al,Oy = 11. 03% ~13. 76 %,
¢ 3. , K,O=4. 60% ~5. 23%,Na,O=2. 70% ~3. 95%,
206 Pb/238U 436~442Ma , KZO/NaZ()Zl 16~1. 79. A/CNK:1 04~
206 P, /238 J 438 + 3 Ma 1. 08, .
(MSWD=0. 59), . SiO,
. 207 Pb/ZOG Pb Alz ()3 [} Sl()2
845~2 465 Ma , Al Oy .
C 2,

2

0588

206 I)b/238 U

0593

(CL)

Fig. 2 CL images of representative zircons of samples 0588 and 0593

Ma. , 100 pm;a. 0588 ;b.



478

33




4 479
0.075
0.5 224 I, 1
2400 L i1l
o065k 2T I
0.4 216 | -
D | B3 ManSHD0 55, () F¥ 0588 0,055k “PbUERBIICES 340, (D) 0593
i 03F 1600 — %220+2 Ma,MSWD =0.66
f 0.074 o
T ool 1200 0.072F 0.045 L L
800, 0.070F o
0.11 0.0681 0.035r Ly
210
0006 1805 021 025 029
0.0 : ' , 0.025 i
0 2 4 6 0.1 0.2 0.3 0.4 0.5 0.6
Zﬂ7Pb/235U 207Pb/Z3SU
3 U-Pb
Fig. 3 U-Pb zircon concordia diagram of samples 0588 and 0593
500 500
(a) SENAE 4 (b) 1 1AL
—&— 593
—e— 594
100 100 —¥— 595
. —a— 596
E 10 10+ 4
1 1 I I I I 1 1 1 1 1 1 1 1 1 L L L L L L L L L L L L L
LaCe Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
4 ( Taylor and McLennan,1985)
Fig. 4 Chondrite-normalized REE patterns
Rb Cr.Co.Ni , (La/Yb)y=20. 8 ~66.8, Eu , Eu/
Rb 113X1076~181 X Eu* =0. 79~0. 99; (La/Yb)y=28. 9~
10°°, Rb 125 X 1078 ~ 11. 4, Eu , Euw/Eu =
255><1076. ) O. 47’\’0. 679
Sr, Nb.,Ta.Y )
Sr, Nb.Ta.Y . 3.3 Sr-Nd
, Sr=254X10"°~337X10%, Y= Sr-Nd
59X 1075 ~ 11 X 107%; Sr = 3.
114 X107 ~158 X 1076, Y=28. 5 X107~ 14, 3 X t=438 Ma )
1078, Sr/Y Is, 0. 706 60~0. 709 29
(25~149), Sr/Y vena () —2.24~—14.48
(10~19). , t=220 Ma ,
( Isr 0. 705 81 ~0. 708 04 7&‘;&1(1‘)
4), » N —3.73~—4.72
Nd (TI)M)



480 e 33
2 (%) (107°)
Table 2 Major element (%) and trace element (10™°) data of Dangchuan granite and Shimen granite

0588 0589 0590 0591 0592 0593 0594 0595 0596
SiOz 72. 31 74.08 72.99 72.45 73.79 78.83 75.48 77.65 74. 45
TiO; 0. 36 0.21 0.19 0.21 0. 24 0.18 0. 17 0. 16 0.18
Al O 14. 60 13.92 14.71 15. 26 13.90 11.03 13.18 11. 68 13.76
FeOT 1. 85 1. 07 1. 06 1. 19 1. 26 0. 83 1.03 0. 84 1. 05
MnO 0. 04 0.02 0.02 0.03 0.03 0.03 0. 04 0. 04 0. 07
MgO 0. 66 0. 46 0. 32 0. 41 0. 32 0. 25 0. 28 0. 34 0. 29
CaO 1. 83 1.61 1.72 2.18 1. 36 0.43 0. 65 0. 60 0.92
Naz O 3.73 2.96 3.71 4. 08 2.77 2.70 3.23 2.93 3.95
K0 3.25 4. 61 4. 29 3.19 5.32 4. 82 5.23 4. 89 4. 60
P, 0Os 0. 10 0. 05 0.07 0. 04 0. 06 0. 04 0. 04 0. 04 0. 04
1. 05 0. 76 0. 70 0.77 0. 70 0. 58 0. 50 0. 66 0.51
99. 78 99. 75 99.78 99. 81 99. 75 99.72 99. 83 99. 83 99. 82
K;0/Na; O 0. 87 1. 56 1. 16 0.78 1.92 1.79 1. 62 1. 67 1. 16
A/CNK 1.12 1. 09 1. 06 1. 08 1.09 1. 06 1.08 1. 04 1. 05
o 3. 80 2. 65 1. 69 2.52 1.76 1.31 1.43 0. 86 1.17
Cr 8.70 5. 80 7. 40 6. 10 5.00 5.00 5. 40 3. 40 6. 00
Ni 4. 08 3.17 2.44 2. 66 2.32 2.34 2.32 1.53 2.23
Cu 4. 50 3. 80 4. 60 3. 10 8. 80 3. 30 3. 40 1.70 2. 00
Zn 45. 00 25. 00 23. 00 23. 00 26. 00 28. 00 32. 00 16. 00 24.00
Rb 126. 00 140. 00 128. 00 113. 00 181. 00 252.00 255. 00 125. 00 167. 00
Sr 296. 00 263. 00 254. 00 337. 00 278. 00 114. 00 151. 00 158. 00 124. 00
Y 7.90 6. 60 5.90 6. 80 11. 00 11. 00 14. 30 8. 50 11. 80
Zr 214. 00 115. 00 85. 00 107. 00 185. 00 89. 00 116. 00 49. 00 73.00
Nb 6. 30 8. 80 8. 50 9. 00 12. 20 25.70 27. 60 15.70 22. 60
Ba 690. 00 984. 00 983. 00 809. 00 1439. 00 1669. 00 657. 00 252. 00 444, 00
Hf 5. 43 3.38 2. 61 3.05 5.93 3. 27 3.95 1.74 2.58
Ta 0. 68 0.79 0.77 0. 81 0. 86 2.25 2.51 1. 46 2.08
Pb 41. 50 45. 10 45.70 45. 00 49. 20 28.70 38. 20 17.70 26. 60
Th 43. 50 15. 20 13. 60 11. 10 47. 60 19. 50 23.50 10. 00 15. 50
U 4. 09 1. 93 3.41 2.57 4. 00 5. 37 5.52 5.59 4. 45
La 56. 06 27.91 17. 82 18. 21 71. 39 20. 96 24. 89 13. 35 19. 31
Ce 100. 45 50. 33 30. 31 31. 46 137. 51 38.95 46. 04 22.55 33. 96
Pr 10. 78 5. 25 3.32 3. 26 14. 94 4. 11 4. 97 2.08 3.29
Nd 34.41 17.78 11. 91 11. 17 44,77 14. 13 16. 63 6. 58 11. 59
Sm 4. 86 3. 04 2.39 2.13 6. 35 2.53 2.82 1. 35 2.15
Eu 1. 04 0. 80 0.63 0. 60 1. 20 0.42 0. 58 0.18 0. 39
Gd 2. 96 2.17 1. 81 1. 62 3. 40 1.91 2. 48 1.01 1.62
Tb 0. 35 0. 30 0.23 0.21 0. 46 0. 30 0. 34 0.18 0. 26
Dy 1. 50 1.42 1. 20 1.22 2.31 1. 88 2.12 1.35 1. 83
Ho 0. 27 0. 24 0. 20 0. 23 0. 35 0. 36 0.42 0. 27 0. 37
Er 0.71 0. 47 0.42 0. 57 0. 95 1. 09 1.29 0.79 1. 05
Tm 0. 10 0. 07 0. 07 0. 09 0.11 0.17 0. 20 0.13 0.16
Yb 0.61 0. 38 0. 43 0. 59 0.72 1. 28 1. 47 1.01 1. 28
Lu 0. 09 0. 06 0.07 0. 09 0.13 0. 21 0. 26 0. 17 0. 21
(La/Yb)n 62. 00 49. 50 27.90 20. 80 66. 80 11. 00 11. 40 8. 90 10. 20
Eu/Eu* 0. 84 0. 95 0.93 0.99 0.79 0. 58 0. 67 0. 47 0. 64
Sr/Y 38. 00 40. 00 43. 00 49. 00 25. 00 10. 00 11. 00 19. 00 11. 00

1.13~1.58 Ga  1.15~1. 32 Ga. s
end (D) —1Is, C 5)
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3 Sr-Nd

Table 3 Sr and Nd isotopic compositions for Dangchuan granite and Shimen granite

S7Rb/% Sr 87Sr/86 Sy +26 Is 17Sm /144 Nd U3 Nd/ 1 Nd +26 end () Tom(Ga)
(t=438 Ma)
0588 1. 233 0.716 735 6 0. 709 097 0. 0854 0.512 192 3 —2.48 1. 14
0589 1. 545 0. 718 862 7 0. 709 290 0.103 3 0.512 197 2 —3.38 1. 32
0590 1. 464 0. 715 669 7 0. 706 602 0.1212 0.512 192 3 —4. 48 1. 58
0592 1. 889 0. 718568 7 0. 706 866 0.0858 0. 512 205 3 —2.24 1.13
(t=220 Ma)
0593 6. 390 0. 725 664 7 0. 705 812 0.108 1 0.512 284 3 —4.42 1. 25
0594 4. 901 0. 722 597 7 0.707 371 0.102 3 0.512 311 4 —3.73 1. 15
0596 3.911 0.720 187 6 0.708 038 0.1124 0.512 275 2 —4.72 1.32
:87Rb/%Sr  147Sm/MNd  ICP-MS Rb,Sr.Sm Nd send (1) (17 Sm /M Nd) cyur = 0. 196 7,
(MNd/M N cnur =0. 512 6383 Nd (Tom) M7Sm/M"MNd) py=0. 213 7, (M3 Nd/" Nd) py=0. 513 15.
4 Pb

Table 4 Whole-rock Pb isotopic compositions for Dangchuan granite and Shimen granite

ZOGPb/ZO'IPb 207Pb/20’1pb ZOSPb/Zoipb Z‘SSU/ZO'I Pb 232Th/201Pb (2()6Pb/2()1Pb)[ (207Pb/201 Pb)[ (2()8Pb/201 Pb)[

(t=438 Ma)
0588 18. 811 15. 718 39. 823 6. 42 70.53 18. 359 15. 693 38. 278
0589 18. 481 15. 695 38.772 2.74 22.31 18. 288 15. 684 38.283
0590 18. 820 15. 696 38. 715 4.79 19. 82 18. 484 15. 677 38. 281
0592 18. 658 15. 700 39. 600 5. 27 64.73 18. 288 15. 679 38. 182
(t=220 Ma)
0593 18. 402 15. 580 38.421 11. 90 44,58 17. 989 15. 560 37.933
0594 18. 410 15. 580 38. 442 9.18 40. 35 18. 091 15. 564 38. 000
0596 18. 559 15. 585 38. 401 10. 65 38. 30 18. 189 15. 567 37.982
(28U/201Php  232Th/20'Ph U.Th.Pb « 2 Pb s Pb
Pb
10 N 3.4 Pb
5{):)(% ® i)l Pb 4.
5t & m TR 1
b
0 .
g o o 25 Ph/* Pb=18. 481~18. 820,%" Pb/* Pb=
Z . .
c sl me ", 15. 695~15. 718,25 Ph/* Ph=238. 715~39. 823;
. 206 Pb/204 Pb=
-10 18. 402~18. 559,%"Pb/**Pb=15. 580~15. 585,
5 Ph,/2 Ph=38, 401 ~38. 442. U.Th.Pb
-15 L L L L
0.702 0.704 0.706  0.708  0.710 0.712 , (=438 Ma
Isr . (206 Pb/2o4 Pb)[ —
5 ena (D — s 18. 288~18. 484, (*"Ph/**Ph),=15. 677~15. 693,
Fig. 5 enxa (¢) vs. Is diagram of Dangchuan and Shimen (25 Ph/2 Ph), =38, 182~38. 283; =220 Ma
granites
(25Ph/*Pb),=17. 989~18. 189, (*" Pb/* Ph), =
’ ISr €Nd(t) )

15. 560~15. 567, (**Pb/*'Pb),=37. 982~38. 000.

9
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