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1 (a, Wang Xiaoxia et al. ,2013 ) (b, Chen Zhihong,2004 )

Fig 1 Tectonic of the Qinling orogen (a, modified from Wang Xiaoxia et al. , 2013) and simplified geological map
of the eastern Qinling orogen (b, modified from Chen Zhihong, 2004)
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2013), 0. 35mm, .

C 1b, 19km”, 0

NWW-SEE, Gatan MonoCL3 + X .
(50% ~65%) . (25% ~35%) . (5% ~ . ,
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. , \ 3% HNO; . .
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Fig 2 Microphotograph of the Doufujian tonalites in Shangnan, southern Qingling
(a).(b) (o) (D) s(a) (o)
(b (D 5 Qtz(Q) s Am ; Pl s Ser ,Cb

(a) and (b)—The major mineral phases and fine-grained texture feature of the Doufujian tonalites; (c) and (d)—sericitization and
carbonatization of plagioclase; (a) and (c¢) are plane-polarized, (b) and (d) are cross-polarized images; Qtz (Q)-—quartz; Am—hornblende;

Pl—plagioclase; Ser—sericite; Cb—carbonate mineral
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U-Pb <1%; Thermo
LA-ICP-MS Fisher XSERIEST ICP-MS ,
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Geol.as200M, 3
321(1m, 20’\*4O#m0
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ICPMSDateCal(Liu et al. , 2008) , 1 4, 97% ~99%,
ComPbCorrection ( Andersen, 2002) Th/U , 0.45~1. 87 , 1. 06,
, Isoplot3 (Ludwig, (CL) , (Wu
2003) . Yuanbao et al. ,2004) , ,
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o 860. 7+6. 0 Ma(n=24; MSWD=1. 9),
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Table 1 LA-ICP-MS zircon U-Pb analytical results of the Doufujian tonalites in Shangnan, southern Qinling
(X107) (Ma)
Th/U| 207P}/ 206 P}, 208 pfy/ 207Ph/ 206 Pl / 208 P/
U Th ZSSU ]d /238U 10' Z3Z"l"h ]6 Z3SU ]d ZXSU lo' 232 ’I‘h lo'
1 |147.13|182. 92| 1. 62| 1. 35062 | 0. 03730 |0. 143651] 0. 00173 | 0. 04152 | 0. 00176 |867. 83| 16. 12 |865. 27| 9. 77 | 822 38|34 31| 99
2 |119. 02142 77| L 57 | 1. 35229 | 0. 04095 |0. 143545| 0. 00203 | 0. 04162 | 0. 00178 | 868 55| 17. 68 |864. 68| 11. 47 |824. 23|34 59| 99
3 1202 03] 98 71 | 0. 64 |1 39292 |0. 04313 |0. 147803| 0. 00335 | 0. 04769 | 0. 00218 | 885. 94| 18 31 888 64|18 87 |941 81|42 06| 99
4 1275 24|187.63|0. 88| 1 27530 | 0. 02881 |0. 140733| 0. 00145 | 0. 04268 | 0. 00167 |834. 76|12 86|848 81| 8 22 |844. 86|32 40| 98
5 |221. 81| 75 85| 0. 45| 1L 29953 ]0. 02820 |0. 140079| 0. 00206 | 0. 04119 | 0. 00173 | 845. 52| 1245|845 11|11 65|815 95|33 65| 99
6 |241. 02(337. 76| L 79 | L 34151 | 0. 03135 |0. 140312 0. 00139 | 0. 04093 | 0. 00153 |863. 88| 13. 60 |846. 43| 7. 87 |810. 83|29 86| 97
7 1192. 99150, 81| 1 02| 1 29533 |0. 03236 |0. 139871| 0. 00174 | 0. 04129 | 0. 00154 | 843. 66| 14. 32 |843. 93| 9. 86 |817. 92|30. 02| 99
8 |185 65[158 17| L 11 | L 32918 |0. 03444 |0. 140064| 0. 00194 | 0. 04183 | 0. 00167 | 858 52| 15. 02 845 02| 10. 97 | 828 29|32 49| 98
9 | 74. 37 | 57. 63 | L 03| L 27496 | 0. 04573 |0. 138375] 0. 00203 | 0. 03957 | 0. 00176 |834. 61| 20. 41 [835. 46| 11 53 |784. 47|34. 28| 99
10 |295. 44 [147. 69| 0. 66 | L. 35341 | 0. 03685 |0. 143267| 0. 00149 | 0. 04572 | 0. 00189 |869. 03| 15 90 |863. 11| & 41 [903. 66| 36. 66 | 99
11 [212 19|116. 13| 0. 73 | 1. 37346 | 0. 03949 |0. 147727| 0. 00206 | 0. 04334 | 0. 00190 |877. 65| 16. 90 | 888 21|11 58 |857. 67| 36. 94| 98
12 1180. 72|107. 73| 0. 77 | 1. 24282 | 0. 03067 |0. 139561| 0. 00214 | 0. 04069 | 0. 00191 |820. 16| 13. 89 |842 18|12 13|806. 28|37 21| 97
13 1225 94|197. 44| 1 13 | 1. 33521 |0. 03017 |0. 146425| 0. 00187 | 0. 04363 | 0. 00208 |861. 15|13 12|880. 89|10. 53 |863. 32|40. 37| 97
14 1 79,48 | 57. 75 | 0. 92 | 1. 75530 | 0. 05938 |0. 161013| 0. 00239 | 0. 05777 | 0. 00284 [1029. 12| 21. 89 |962 41|13 28 |1135. 33| 54 43| 93
15 [189. 07138 44| 0. 97 | 1. 31376 | 0. 03667 |0. 140632| 0. 00191 | 0. 04592 | 0. 00213 |851. 78| 16. 09 |848 24 |10. 80 |907. 57|41 30| 99
16 | 335 67|467. 65| 1. 87 | 1. 49171 | 0. 05732 |0. 144790] 0. 00175 | 0. 04579 | 0. 00199 [927. 02| 23. 36 |871. 69| 9. 86 |904 97|38 57| 93
17 |231. 30 |114. 68| 0. 66 | 1. 43535 | 0. 03071 |0. 146019] 0. 00144 | 0. 04894 | 0. 00210 [903. 79|12 81 |878 61| & 13 |965 79|40. 64| 97
18 |185 69|179. 96| 1. 23 | 1. 37746 | 0. 04166 |0. 146280] 0. 00185 | 0. 04280 | 0. 00178 |879. 35| 17. 80 |880. 08| 10. 45|847. 19|34 58| 99
19 288 70203 25]0. 95| 1. 36529 | 0. 02702 |0. 144793] 0. 00173 | 0. 04275 | 0. 00181 |874. 14|11 60 |871. 71| 9. 73 |846. 13|35 09| 99
20 |259. 45242 47| 1 19| L 32728 | 0. 03250 |0. 142095] 0. 00171 | 0. 04273 | 0. 00184 |857. 70| 14. 18 |856. 50| 9. 67 | 845 91|35 85| 99
21 |252. 841248 23| L 19 | L 31053 ]0. 02892 |0. 142688| 0. 00164 | 0. 04429 | 0. 00212 |850. 36| 12 71[859. 85| 9. 26 |876. 13|41 13| 98
22 |194. 92142 42| 0. 95| L. 34547 1 0. 03782 |0. 143847| 0. 00215 | 0. 04474 | 0. 00222 | 865. 60| 16. 38 |866. 38| 12. 15 |884. 79|43, 08| 99
23 1209, 45]125. 16| 0. 80 | 1. 31761 | 0. 04166 |0. 142128| 0. 00195 | 0. 04498 | 0. 00263 |853. 47| 18 25[856. 69| 11. 03 |889. 40|50. 95| 99
24 |187. 85|184. 50| 1. 29 | 1. 35276 | 0. 03195 |0. 144253] 0. 00198 | 0. 04293 | 0. 00229 {868 75| 13. 79 |868 67|11 18 |849. 63|44 54| 99
25 |172. 891122 98| 0. 96 | L. 30218 | 0. 03229 |0. 142564| 0. 00200 | 0. 04329 | 0. 00250 | 846. 68| 14. 24 |859. 14| 11. 33 |856. 75|48 46| 98
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Fig 3 Cathodoluminescence images of zircon from Doufujian tonalites in Shangnan, southern South Qingling
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2 (%)
Table 2 Major elements contents (%) of the Doufujian tonalites in Shangnan, southern Qinling
5923-1% | 5925-2% | 2405-12% | 2405-21* | 2202-1* | D3700 Dys-1 Dys-2 Dys-3 Sys-1 Sys-2
Si0; 66. 62 67. 09 62. 41 65. 5 67. 10 67. 49 64. 03 65. 62 64. 37 63. 81 68 89
TiO, 0. 57 0. 51 0. 55 0. 50 0. 05 0. 55 0. 62 0. 56 0. 68 0. 60 0. 20
Al, Oy 15. 39 15. 60 15. 78 16. 31 16. 32 16. 00 15. 33 15. 51 15. 48 17. 07 17. 33
Fe; O 2. 24 1 81 1. 18 302 3.05 2. 25 2. 83 3. 06 3 21 3. 42 1 84
FeO 1. 36 1 64 2. 87 0. 92 0. 56 1L 29 0. 81 0. 56 0. 81 1. 47 0. 51
MnO 0. 032 0. 058 0. 06 0. 05 0. 02 0. 03 0. 05 0. 06 0. 06 0. 12 0. 09
MgO 1. 26 1L 11 2. 08 1. 43 0. 88 0. 98 1. 29 1 28 1. 51 1. 64 0. 55
CaO 2. 10 3. 40 3. 66 2. 85 1L 22 0. 39 301 227 2. 01 411 1. 68
Na, O 5. 06 4. 36 4. 82 4. 82 423 5. 29 4. 48 4. 44 4,77 4. 26 5. 80
K, 0O 2. 85 3. 00 2. 00 2. 50 3. 82 3. 87 3. 69 3. 69 4. 31 3. 23 302
P05 0. 18 0. 16 0. 10 0. 10 0. 10 0. 15 0. 23 0. 20 0. 24 0. 27 0. 07
LOI 1. 88 0. 51 399 1. 61 1 92 1. 66 3. 37 2. 39 2. 20 2. 16 1. 69
Total 99. 54 99. 25 99. 50 99. 61 99. 27 99. 95 99. 74 99. 64 99. 65 99. 61 99. 68
A/CNK 1. 01 0. 94 0. 94 1. 03 1. 23 1. 18 0. 91 L o1 0. 96 0. 95 1. 09
Na; O/K,0 1. 78 1 45 241 1. 93 1L 11 1. 37 1L 21 1. 20 1L 11 1 32 1L 92
c 2. 65 2. 25 2. 40 2. 38 2. 69 343 3. 17 2. 92 3. 86 2. 70 3. 00
Mg+ 40. 01 37. 76 4859 41. 26 32. 24 34. 57 40. 71 40. 83 42. 18 39. 19 3L 21
:Mg# =100X Mg/( Mg+ Fe) ( )5 LOI ; “x ¢ . . . 1:5
Yo
18 I 7 rrrrrrrrrrrrrrrrrrrrrrr1rrr1rr1roT
(a) (b)
6 + ]
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5 TAS (a, Le Base et al. , 1986) K,O-SiO, (b, Peccerillo et al. ,1976)
Fig 5 TAS (a, after Le Base et al. ,1986) and K, O-SiO; (b, after Peccerillo et al. , 1976) diagrams for the Doufujian tonalities
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Fig 6 Chondrite-normalized REE patterns and primitive mantle-normalized trace element patterns of Doufujian tonalites

(normalization values after Sun and McDonough, 1989)
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3 (X107¢)
Table 3 Trace element contents ( X107°) of the Doufujian tonalites in Shangnan, southern Qinling
5923-1* 2405-21* 5925-2* D3700 Dys-1 Dys-2 Dys-3 Sys-1 Sys-2
La 53 26. 43 / 49. 1 621 60. 1 64. 0 36. 4 15. 4
Ce 97. 92 59. 43 / 772 119 113 121 99 36. 7
Pr 12. 1 6. 04 / 9. 58 13. 4 12. 5 13. 4 7. 92 325
Nd 45.°5 22. 29 / 35. 4 47. 9 44. 0 48,0 29. 0 12. 2
Sm 7.72 4. 92 / 5 37 7. 38 6. 90 7. 73 5. 32 2. 16
Eu 1. 81 173 / 1. 76 2. 40 2. 17 2. 43 2. 17 1. 10
Gd 4. 15 2. 86 / 470 5. 66 5. 22 5. 62 4. 55 191
Tb 0. 64 0. 41 / 0. 53 0.78 0. 74 0. 79 0. 75 0. 32
Dy 2. 45 1 92 / 1. 93 2. 97 2. 82 3. 02 3,43 1. 38
Ho 0. 51 0. 36 / 0. 42 0. 56 0. 53 0. 57 0. 70 0. 30
Er 113 0. 91 / 0. 82 142 1. 39 1 44 1. 80 0. 76
Tm 0. 17 0. 114 / 0. 14 0. 19 0. 18 0. 19 0. 27 0. 11
Yb 1. 06 0. 63 / 0. 67 1. 05 1. 02 1. 09 1. 62 0. 66
Lu 0. 15 0. 074 / 0. 10 0. 15 0. 14 0. 14 0. 24 0. 10
Y 11. 6 7. 4 / 0. 44 13. 4 13. 5 14. 5 18 2 8 08
SREE 228 31 128 12 / 187. 72 264. 96 250. 71 269. 42 193 17 76. 35
(La/Yb)n 35. 86 30. 09 / 52. 57 42. 42 42. 26 42. 12 16. 12 16. 74
oEu 0. 88 129 / 1. 05 1. 09 1. 06 1. 08 1 31 1 62
Cr 66 / 18 8 8 7.7 9.0 7.9 11. 0 7. 4
Rb 71 / 59 94. 1 835 821 84. 9 75 2 91 5
Sr 475 / 904 / 422 835 690 709 632
Ba 1155 / 1342 1146. 59 12339 1119. 55 1182. 68 1363 1176
Nb 197 / 108 20. 3 20. 7 181 215 17. 9 15. 2
Ta 0. 95 / 0. 82 0. 87 1L 15 1. 08 118 171 1. 70
Zr 262 / 217 245 278 252 278 170 103
Hf 6 / 6 1. 50 3. 05 2. 29 2. 19 2. 07 2. 36
Th 8 / 8 / 7. 59 6. 99 7. 68 6. 36 3. 03
Sc 7.5 / 7.8 4.2 5. 5 6. 4 3.9 6. 3 4.1
Ni 10 / 5 7. 67 9. 02 8 50 8 88 11. 30 7. 06
U L 71 / 1 51 1 24 2. 97 2. 41 1L 91 2. 86 13. 10
Pb / / / 9. 4 9.7 17. 0 12. 0 11. 0 131
Ga 22.0 / 22.0 24. 2 25. 6 24. 7 24. 4 20. 6 20. 0
Te / / / 0. 049 0. 018 0. 017 0. 014 0. 043 0. 015
Li / / / 15. 7 24. 7 19. 3 17. 9 16. 0 13. 9
Be / / / 2.78 3. 01 3.25 2. 85 1 84 2. 08
Co 6. 00 / 7. 00 5 89 4. 04 5 12 6. 70 8 64 2. 93
Zr/Hf 43. 67 / 36. 17 163. 33 9L 15 110. 04 126. 94 81. 98 43. 60
Sr/Y 40. 95 / / / 3149 61 85 47. 59 38 95 78. 22
Th/U 4. 68 / 5 3 / 2. 56 2. 90 4. 02 2. 22 0.23
x (§ N N N N 1:5 b
107°°; Y 355 X 107° ~ 1228 X 10°°, . MgO K,O LOI
659. 92X 10" °;U/Yb 0. 24~1 51, 0. 92, » ,
o LOI
4 , .
41 ,Zr o Rb,
4 11 U.Pb ,
, REE Zr
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Table 4 Zircon trace element contents (X 107¢) of the Doufujian tonalites in Shangnan, southern Qinling
lLa| Ce| Pr [ Nd | Sm | Eu | Gd | Tb Dy Ho Er Tm | Yb Lu Y Hf | Nb |[SREE IﬁRREE]:ZE; SEu | 6Ce
1 [0 0652 5110 19(3 57|6. 493 12|33 349 97 (109 64|39 11|161 92|35 81|335 47|56, 80| 1152 | 7756 |4 90| 848 0.08 |0 53|76 16
2 |0 1143 0110 17 |2 86 |5 56| 2 7025 43| 7. 59| 86, 02 |31 32|128 79|28 74|270. 60|46, 53| 926 | 7758 |4 08| 679 0.09 |0 58|62 37
3 0. 0016 61]0.05|0. 621 06|0. 696 85|2 25|26, 30 |10. 20| 50. 43 |12 33|144. 05|29. 02| 355 [10516|1 49| 300 0.07 |0 59103 13
4 10.01(20.70[0. 02|0. 68|1L 51|0 747 84|2 60|31 11|13 34| 6L 37 |16 55/181 70|37 81| 461 |10171|1L 83| 376 0. 07 | 053|267 68
5 10,0912 99[0. 05|10 49 |1 16|0. 67 |6 41|2 35|29 43 |12 99| 65 96 |18 17|210. 82|45 40| 450 | 9625 | 1L 18| 407 0.04 |0 60|46 85
6 |2 477694/ 0. 57 |4 92|7. 94| 2 84133 09 9. 13|93 50 |31 79[132 88|28 98|287. 16|53 15/ 1000 | 8787 |4. 23| 765 0 14 |0 46|15 31
7 10.06(33 10[0. 08|0. 99 |2 72| 1 35|14 23| 4 25|47 64 |18 75| 84. 90 |20. 51|221. 80|43 59| 612 | 9082 |2 62| 494 0.08 |0 53|98 76
8 0. 0424 29/0.04|0.59|1L 48|10 81 |7 67|2 48| 3L 09 |13 06| 62 55|15 99/179. 86|36, 42| 444 |10013|L 92| 376 0.08 |0 59134 58
9 [0.03|27. 06/0. 09 |1 67|3 61|1L 60|15 775 04|55 09 (20, 62| 86. 76 [19. 72|190. 39|31 88| 622 | 8171 |2 80| 459 0.08 |0 55|82 34
10 1006123 87/ 0. 05[]0 71| 1L 82|0. 91 |10. 40| 3 64 | 48 89 |20. 74|100. 57|26. 16|296. 11|63 88| 672 | 9327 |2 37| 598 0. 05 | 0. 50 |100. 08
11 |0. 0220 61/ 0. 020 45|11 14|0. 918 85 |2 70| 34. 97 |15 81| 80. 14 |21 45|255. 84|52 88| 551 | 8594 | L 92| 496 0.05 | 0 62228 38
12 |0 1121 18/ 0. 090 78 |1 98| 1L 069 23|3 19| 35 93 |14 10| 65 98 |15 81|175 30|34, 28| 458 | 9855 | L 74| 379 0.07 |0 63|49 04
13 10,0127 71) 0. 06 | 0. 87 | L. 84| 0. 82|10, 32| 2 95| 33 88 |12 44| 60. 36 [14. 24162 52|31 76| 414 | 9669 |1 86| 360 0.10 | 045|134 40
14 10 0317 22/ 0. 223 04|6 64| L 50 (32 88|10, 89|124. 36]43 57|182 64|38 38338 11(53 76|1202| 8169 |11 01 853 0.03 |0 25|23 04
15 [0. 0024 81]0. 050 711 71|0. 97 |10 43| 3 18| 38 41 |15 30| 76. 48 |19. 06/215. 92|43 58| 529 | 9677 | 1L 83| 451 0. 07 | Q. 54 |154. 05
16 | 0. 00(55. 59| 0. 122 02 |4 48| 2 53|23 19| 6. 29| 68 28 |23, 49|106. 65(24. 85262 61|50, 77| 796 | 9419 |2 89| 631 0. 11 |0 61143 82
17 |1 28(17. 46/ 0. 24 | 1. 18 |1 46(0. 92| 7. 97 |2 68|31 77 [13. 71| 68 64 [18 39[208 34|44, 49| 445 | 9903 [0. 98| 419 0.06 |0 66| 7 20
18 | 0. 0125 82/0. 05 |1 07 |2 64| 1 34|13 203 64|43 02 |15 58| 7L 26 |17. 57|188 53|38 56| 505 | 9601 |1 93| 422 0.08 | 057|148 42
19 | 0. 1927 50[ 0. 25| L 52 |2 20| L 16 |10 93| 3 71| 45 06 |18 09| 90. 47 |22 90|250. 43|51 25| 607 | 9402 | L 94| 526 0.07 |0 59126 18
20 {0 13138 39[0. 10| L 78|4. 77| 2 00 |20. 17[ 6. 30 | 66. 16 |24. 46/105 05|25 27258 88|50, 18| 727 | 9635 |3 01| 604 0.08 |0 53|78 35
21 10 29]41 1210 19|2 293 73| L 59|17 41|4. 82| 58 86 |22 64|108 08|26, 11|286. 05|57 10| 749 | 9368 |2 69| 630 0.08 |0 50|41 69
22 100425 97/0. 06{0. 91| L 80|0. 9319 963 18|38 26 |15 60| 78 70 |19. 71|217. 35|44, 14| 525 | 9625 |2 40| 457 0. 07 |0 53|106. 04
23 0. 0619 37/0. 06{0. 78| L 41]0. 919 563 04|37 94 |15 27| 79. 40 |21. 00223, 63]46. 90| 503 | 9675 | 1. 45| 459 0.05 |0 56]|7L 55
24 100255 59[0. 15| 2 98|6. 92| 3 47|36, 50[1L 41127 55|44. 08|187. 05]40. 61|370. 62|61 01|1228| 8580 |7. 06| 948 0. 08 | 0 54109 22
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8 (Yb)x—(La/Yb)y  (a)  Y-Sr/Y (b)(  Drummond et al. ,1990)
Fig. 8 (Yb)y—(La/Yb)x(a) and Y-Sr/Y (b) diagrams for the Doufujian tonalites (after Drummond et al. , 1990)
(a)
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Fig 9 Hf-U/Yb (a) and Y-U/Yb (b) diagrams for zircons from Doufujian tonalites (after Grimes et al. , 2007)
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Fig 12 Genetic discrimination diagram Plots illustrating the depth of magma source for the Doutujian adakitic rocks
(a).(b) (Dy/Yb)xy  (Gd/Yb)x  (La/Yb)xn ( He Yongsheng et al. , 2011 ) (o)
Sr/Y ( Chapman et al. , 2015); (d)— Eu ( Tang Ming et al. ,
2020)

(a), (b)—Variations of (Dy/Yb)n, (Gd/Yb)x and (La/Yb)y (after He Yongsheng et al. , 2011 and references therein); (c) global
correlation plots of whole-rock median Sr/Y and geophysically determined crustal thickness (after Chapman et al. , 2015); (d)—crustal

thickness versus zircon Eu anomalies (after Tang Ming et al. . 2020)
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13 ( Xiao Qinghui et al. ,2002)
Fig 13 Tectonic environment discrimination diagram for the Doufujian tonalites (after Xiao Qinghui et al. , 2002)
IAG— ;s CAG— ; CCG— ; PGO— ;s RRG— ;s CEUG—
;OP—

IAG—Island arc granitoids; CAG—continental arc granitoids; CCG—continental collision granitoids; PGO—post orogenic granitoids; RRG—

rift related granitoids; CEUG——continental continental uplift related granitoids; OP—oceanic plagiogranite
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Fig 14 R2-R1 (a, after Batchelor et al. ,1985) and Yb-Ta (b, after Pearce et al. ,1984) diagram for the Doufujian tonalites
1— 32— 53— s4— 3H— 36— 37— s WPG—
sORG— s VAG— ;syn-CLOG—

1—Mantle fractionation; 2—prior to plate collision; 3—uplift after collision; 4—late orogeny; 5—non-orogeny; 6—syn-collision; 7—post-

collision; WPG—intraplate granite; ORG—ridge granite; VAG—volcanic arc granite; syn-CLOG—syn-collisional granite
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Abstract

The Qinling orogenic belt is a composite continental collision orogenic belt, which records
Neoproterozoic tectono-magmatic events. It is of great significance for understanding the convergence and
collision process of the North and South Qinling terranes, and the assemblageof Rodinia supercontinent.
Zircon geochronology, whole-rock majorand trace elements geochemistry have been carried out for the
Doufujian tonalites in the east of the South Qinling. Analyzed zircons yielded weighted mean *** Pb/** U age
of 860, 7+ 6. 0 Ma, indicating magma emplaced in Neoproterozoic. The rocks werecharacterized by high
Si0, (62 41% ~68. 89%), Al,O, (15 33% ~17. 33%), Na,O (4 23% ~5.80%), and Na,O/K,O ratio
(1. 11~2. 41). They are enriched in rich Sr (=>400X10"%), but low MgO (0. 55% ~2. 08%), Y (7. 40X
107 ~18 20X107%), Yb (0. 63 X107 °~1 62X10"°%), with high Sr/Y ratio (31. 49~78 22), they also
significantly rich in light rare earth elements [ (La/Yb)y>20], but show weak Eu positive anomaly. They
have typical characteristics of adakite rocks. Their high K,O content (2 00% ~4. 31%), low MgO and
high La/Yb ratio indicate that the rocks are typical calc-alkaline adakiterocks. Parental magmas were likely
originated from partial melting of the thickened lower crust, and the crust thickness of the South Qinling
terrane may be up to 65 km. Combined with the regional geological data, it is suggested that the Doufujian
tonalites were formed in a continental collision setting resulting from the collision between the North and
South Qinling terranes after the closure of the Songshugou oceanic basin, and were the magmatic response
of the Rodinia supercontinent aggregation. The first identification of the early Neoproterozoic calc-alkaline

adakite provides a strong evidence for the South and North Qinling collision event.

Key words: adakitic rocks; U-Pb chronology; Neoproterozoic; Songshugou oceanic basin; continental

collision; South Qinling



