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Silurian-Devonian Intrusive Rocks and Tectonic Environment in
Copulae of Kunlun-Qinling Mountains
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Abstract: Silurian-Devonian magmatic activity was discovered in the copulae of the Kunlun-Qinling mountains by detailed
mapping and chronology analysis. Single grain zircon U-Pb dating yielded formation dates of 382—423 Ma in the intrusive
rocks, which is Silurian-Devonian. The intrusive bodies are output in stocks, dikes and tectonic slices, which were suffered
from later tectonism and evolved in the Kuhai-Saishitang Hercynian mélange belt as tectonic slices. The rock types are
quartz-diorite, tonalite, granodiorite and monzonite granite, belonging to typical calc-alkali rocks. The characteristics of
trace elements, main elements and tectonic environment discrimination reveal that the rocks were formed in an island arc tec-
tonic environment or a continental margin arc tectonic environment. Some were also formed in a syncollisional tectonic envi-
ronment, which reflects the stages of the prototethys ocean subduction and later continental crust collision. In that period
intrusive rocks are in accordance with the East Kunlun Early Paleozoic magmatic activity zone, so it is suggested that a Silu-
rian-Devonian magmatic arc developed in the copulae between the Kunlun-Qinling mountains, which joins the East Kunlun
Early Paleozoic magmatic rock zone to the west. The geological characteristics and tectonic environment of the Silurian-Devo-
nian intrusive rock in the copulae between Kunlun-Qinling Mountains indicated that the Paleotethys archipelagic ocean was
formed in back-arc expandation, which was closely related to the close of the prototethys ocean.
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Fig. 1 Tectonic unit and S—D intrusive rock distribution in copulae of Kunlun-Qinling mountain
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Table 1 Analyses results of major, trace and rare earth elements from S—D intrusive rocks

2409 4218 3008—1 3415—2 3308—1 3008 4238—1 1127 3309—1
SiO, 58.76 68. 89 60. 32 69. 39 65. 40 70. 56 70. 58 68. 59 73.25
TiO; 0. 45 0.42 0.71 0. 24 0.24 0.18 0.28 0.27 0.076
Al O 20. 89 14. 42 17.33 15. 43 15. 68 13. 90 14. 91 15. 27 14. 09
Fe; O 1.57 0. 64 1.52 1.31 0. 66 0.52 1.08 1.12 0. 00
FeO 1. 36 2.08 3. 45 1. 47 3.71 1.78 1. 14 1. 20 2. 38
MnO 0. 089 0. 04 0. 08 0. 054 0. 085 0. 042 0.072 0. 04 0. 051
MgO 1. 44 2.28 2.73 0.75 2.56 0. 61 1.62 1.30 0.52
CaO 2. 70 1.70 2.72 2.49 5. 00 3.03 2. 60 2.72 1. 10
Na; O 7.47 3.28 4. 20 4.74 4. 04 4. 66 4. 33 4. 66 3.42
K,O 0.19 3. 62 2. 80 1.97 1.08 2.59 1.92 1. 50 4.56
P,0s 0. 14 0.12 0. 25 0. 098 0. 051 0. 096 0.10 0. 09 0. 054
H,O 0.0 1. 16 2.26 1. 50 1.02 0. 57 0. 15 0. 28 0. 44
Los 2. 15 2.10 1.01 2.16 1. 69 1. 56 1. 26 2.52 1.13
100. 18 99. 59 99. 38 100. 10 100. 20 99. 53 99. 89 99. 56 100. 63
La 35.95 32. 31 11. 10 9.33 15. 00 39. 86 23.72
Ce 55. 46 16. 88 20. 10 16. 01 24.70 32. 69 41. 60
Pr 4. 95 4.53 2.17 1. 57 2. 36 2.91 4. 38
Nd 19.11 13.42 8. 22 5. 88 8.13 10. 72 14. 90
Sm 3.16 2. 40 1. 83 1. 20 1.56 1.95 3. 36
Eu 0.93 0. 57 0.51 0. 39 0. 48 0.52 0.42
Gd 2.21 1. 31 1. 38 1. 24 1.43 1.59 3. 64
Tb 0. 30 0.21 0.22 0.19 0.18 0. 30 0. 56
Dy 1. 46 1.34 0. 95 1.16 1.06 0. 89 3.55
Ho 0. 25 0.28 0. 24 0. 24 0. 26 0.16 0. 67
Er 0. 68 0. 83 0. 45 0.70 0.63 0.43 1. 96
Tm 0.09 0.12 0. 036 0.11 0. 050 0. 10 0. 26
Yb 0.61 0. 83 0. 60 0.79 0. 68 0. 26 1. 74
Lu 0.94 0.13 0. 081 0.12 0.07 0.10 0. 27
Y 7.13 6. 90 5.38 7.97 6. 33 3. 50 19. 81
>REE 125. 70 75.16 47. 89 38.93 56. 59 92. 48 101. 03
SEu 1.03 0. 89 0. 94 0.97 0.97 0. 88 0. 37
Rb 97 52 32 75 67 281
Ba 176.0 746 896 252 866 1474 263
Th 22 7 5 9 6 15
Ta 1.0 2. 15 0.99 1.7 0. 63 2. 35
Nb 20 10 11 10 12 20
Zr 212.0 114 94 82 11 138 11
:3008—1,1127 1:5 (1992),
58.76%~173.25%. Al,O; . 13.9%~ .S )
20.89%, 14%~15% » 2 REE38. 93 X 10 ° ~
20. 89%, . K,O+ Na,O 125.7X10°¢, 76.8X10°°, )
5.12% ~ 7. 98%, Na, O K, 0. LREE/HREE 7. 56~23. 15 s 0Eu=0. 37 ~
oEu  0.37,
N _ ’ b ~
A b
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Table 2 Single grain Zircon U-Pb dating results of intrusive rocks
wp/1076 * /Ma
206 Pb/ 208 Pb/ 206 Pb/ 207 Pb/ 207 Pb/ 206 Pb/ 207 Pb/ 207 Pb/
g U Pb /ng 24P}, 206 Py 238 2357 206p, 287 257 206
0.06859 0.5265 0.05567
1 50 346 24 0.046 1202 0.07012 (32) (121) 17 427.6 429.5 439.3
0.06338 0.4906 0.056 14 -
[~ I~ I~ =
2409 2 50 176 11  0.01 2275 0.08849 (35) (257) (276) 396.1 405.3 4538.0
0.066 13 0.5003 0.054 87
3 50 103 7 0.002 7955 0.07242 (39) (298) (306) 412.8 411.9 406.9
. . 0.06793 0.5144 0.05491
1 50 183 14 0.013 2924  0.1864 57 (52) (29) 423.7 421.4 408.8
s 66 27 499 1 462
0.0 0. 0. 05
2 50 157 14 0.015 2156  0.1290 (100) (105) 72 413.7 411.1 396.5
0.064 05 0.4817 0.054 55
-
1 35 98 7 0.010 1470 0.1136 (65) (61) (12) 400.2 399.3 393.9
— 0.06449 0.4864 0.05470
3308—1 2 10 281 19 0.006 2000 0.1028 75 an (53) 402.9 402.5 400.2
0.06514 0.4922 0.054 80
3 50 79 6 0.021 774 0.099 9 s (199) (142) 406.8 406.4 404.0
, i oo 0.06192 0.4593 0.05381 . von o ane
1 50 138 9  0.017 1598 0.1382 (104) (115) oD 387.3 383.8 363.0
_0.06101 0.4551 0.05411 .
2 45 168 10 0.004 6838 0.1050 (103) (108) (82) 381.8 380.9 375.5
4238—1 !
- . . 0.06063 0.4465 0.05341 - .
3 40 107 7 0.004 3840 0.1223 (92) (94) 7D 379.5 374.8 346.4
0.06048 0.4504 0.054 02
B
4 50 88 6 0.018 949 0.1515 as1) a75) (138) 378.5 377.6 371.8
. vo o 0.06105 0.4536 0.05389 . . . .
1 20 218 13 0.009 1976 0.038 37 (90) (93) 70) 382.0 379.8 366.3
0.07368 0.6073 0.05978  _
- . . 58. . 95.
3309—1 2 20 192 14 0.005 3950 0.04161 (104) 1) (63) 458.3 481.9 595.7
0.09185 0.8327 0.06575
- = y = I I I
3 15 297 27 0.011 2306 0.04273 (98) (108) (130 566.5 615.1 798.5
* 206 Ph /204 Ph (Pb=0. 050 ng, U=0. 002 ng) ,
20
382~423 Ma s
2.3
(Chen et al. , 2001; R
2, , 1998), (412. 6 Ma) .
(426. 5 Ma) | (446. 5 Ma)
D Y_ Nb D D
6) ’ - —
) Rb—(Y-+Nb)
C 6, N ,
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