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Fig. 1 Schematic geological map of the Shibanjing area, Beishan (a after Chen Chao, Pan Zhilong et al. ,

b after Yang Hequn et al. ,2010)
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1—Quaternary; 2— Jurassic stratigraphy; 3—Silurian stratigraphy; 4—Ordovician stratigraphy; 5—Meso-Neoproterozoic stratigraphy; 6—

Paleoproterozoic Beishan group; 7—Mesozoic granite; 8—Late Paleozoic granite; 9—FEarly Paleozoic granite; 10—ophiolite mélange; 11—

Cambrian gabbro; 12—Cambrian monzogranite; 13—unconformity; 14—{faults; 15—Shibanjing-Xiaohuangshan structural belt; 16—Niujuanzi-

Xichangjing ophiolite belt;17—sample location
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Fig. 2 Zr/TiO,-Nb/Y (a) and FAM (b) diagrams of gabbro in the Shibanjing area
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Fig. 3 Chondrite_normalized REE patterns (a) and N-MORB normalized spider diagram (b) of gabbro

in the Shibanjing area(chondrite normalized values and N-MORB normalized values after Sun et al. ,1989)
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Table 1 Analytical results of major elements( %), trace elements( X107 %) and REE
(X 107%) concentrations in gabbro of Shibanjing area
eSS TL16YQ4 TL31YQI1 PM20YQI1 PMO01YQ6 TLO3YQ6 TLO3YQ4 PM09YQI1 YQO0161-1
Fagca AN S | MRS | MNERS | MINERE | MAERSE | ANERKS | mNERE | EXRERS
SiO, 46. 97 53.62 50. 65 48.98 47. 25 40. 39 41. 05 44. 37
TiO, 1. 98 0. 65 1.08 1. 07 1. 25 1. 32 1. 70 1.31
Al; Oy 15. 90 17. 46 13.70 12. 56 17. 87 19. 26 18. 89 18. 41
Fey, Oy 5.49 2. 10 3. 05 4. 67 3.78 5. 80 5.03 1.79
FeO 7.87 4. 87 6. 44 6.71 5. 39 7.40 8.61 8. 26
MnO 0.11 0.11 0.17 0. 24 0. 09 0.13 0. 10 0.17
MgO 5. 36 5.82 8. 90 7.84 7.18 5.24 6.71 6.09
CaO 10. 13 8.09 10. 48 10. 74 9.62 10. 93 10. 08 9.23
Na, O 3.48 3.72 2. 90 2.17 1. 00 0.98 0. 88 1.17
K,O 0.63 1. 21 0.43 2.10 2.62 2.77 3. 40 4.48
P, 05 0.42 0.13 0. 34 0.43 0.19 0.99 0.22 0. 50
LOI 1.51 2.11 1.70 2.02 3.47 4. 30 3.08 3.48
Total 99. 85 99. 88 99. 83 99. 53 99. 71 99.53 99.73 99. 28
Mg*# 54. 83 68. 05 71.13 67.58 70. 37 55. 80 58. 15 56.78
Rb 14. 82 33.62 4. 94 33. 81 125. 20 114. 40 135. 84 164. 98
Ba 70.78 347.90 378.90 1918. 19 1161. 36 2487. 60 1218. 75 2551. 84
Th 3.29 2.32 8.76 5.13 2.99 3. 27 2.11 4.07
U 1. 47 0.61 1. 89 1.72 1. 24 1.43 0. 87 0. 85
Ta 0.62 0. 44 1. 86 1. 32 0. 65 0.75 0.58 0. 60
Nb 10. 43 4. 47 7.14 18. 56 8. 17 16. 14 5.38 12. 50
Sr 702. 10 478. 30 415. 28 616. 40 447. 80 833. 90 410. 00 579. 20
Nd 22.55 13.10 21.49 22.43 12. 88 48. 31 18. 33 57.35
Zr 92.90 84. 45 99. 86 127.94 53. 56 146. 21 48. 07 386. 86
Hf 5.05 4.13 2.54 6. 40 2.25 7.19 2.17 21.23
\% 372. 24 128. 61 195. 68 234. 94 290. 79 437. 31 449. 33 202. 26
Ni 25.01 19. 31 61.93 81.79 51. 86 10. 07 34. 20 36. 77
Co 43.97 21.59 33. 96 45. 38 47. 41 45.22 47. 84 34. 40
Cs 7.23 1. 90 0. 29 1. 00 4.92 2.31 6.92 6.77
Pb 13. 05 10. 47 8.59 10. 69 13.73 12.10 9.15 8. 50
Y 21.32 14. 65 19. 22 17. 80 9.90 17. 30 14. 85 20. 31
La 21. 30 13.55 21.78 19. 33 11.52 41. 32 10. 08 42.35
Ce 42.72 26.71 42.43 41.11 25.06 99. 64 28. 81 106. 26
Pr 5.45 3.29 5. 40 5.73 3. 20 11. 97 4. 20 14. 56
Nd 22.55 13.10 21.49 22.43 12. 88 48. 31 18. 33 57.35
Sm 4.61 2.57 4. 34 4.28 2.53 6.78 4. 00 8. 68
Eu 1. 62 1. 02 1. 25 1. 22 0.78 2.02 1. 09 2. 86
Gd 3.81 2.31 3.67 3.61 2.00 5. 04 2.97 7.18
Tb 0. 74 0.46 0. 65 0.63 0. 34 0.72 0. 56 1. 02
Dy 4. 05 2.55 3. 99 3.59 1.78 3. 39 3.02 4. 46
Ho 0. 74 0.51 0.71 0. 68 0. 34 0.61 0. 57 0. 80
Er 2. 20 1. 49 1. 89 1. 97 0.98 1.71 1. 49 2.43
Tm 0. 35 0.24 0. 31 0. 26 0.15 0.27 0. 25 0.29
Yb 2.16 1.54 1. 89 1. 86 0.97 1. 64 1. 39 2.03
Lu 0. 31 0. 24 0. 32 0.32 0.17 0.23 0.21 0. 34
> REE 112. 60 69.58 109. 71 107. 00 62.69 223. 64 76.96 250. 62
5Ce 0.95 0.96 0. 94 0. 94 0.99 1. 08 1.07 1.03
0Eu 1. 18 1. 28 0. 96 0. 95 1. 06 1. 06 0. 97 1.11
(La/Yb)x 6. 66 5.92 7.78 7.02 7.98 16. 94 4. 89 14. 06
(Gd/Yb)x 1.43 1.21 1.57 1. 57 1. 65 2.47 1.72 2.85
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Fig. 4 Cathodeluminescence images of analyzed zircon from gabbro of the Shibanjing area

A Th/U HAE @ T &K AR Th,U &%
R Th/U HEROR (— R T 0. 4) . 1 728 5 B
A Th U & 885K, Th/U WEE /D (— BN T
0.07, Hoskin et al. , 2003), IE K # K & k&
(TWO0161) Z 5 IMACE- ¥ 48 #3153 45 4 19 Th/U 1
{HR 0.721~1.296>0. 4, A F 734 A Th/U
B, PR A ORI U A A AR % m] DUAGR IE KO A

WOk K Z7E 150 ~200pm ., % B W] 5 A3 il I i 72

i Aty EL9E BE ORI o5 B 0 R AIE (8T )

V3

Al

NAFFERI AR A 85 4 B A AR ThoU & &

®2 AWFUHEREFRE LA-ICP-MS $5FH U-Pb B RS HER

(B AR S o X IE RO E AR i (TWO0161) 8L
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Table 2 LA-ICP-MS zircon U-Th-Pb data for gabbro in Shibanjing area

I [ Pb(X | UCX | Th(X [ 2 L AE i I {7 % 4F % (Ma) i
Th/U| 26Pb/ 207ph/ 207ph/ 206 ph/ 207ph/ 207 P,/

'l*_" 1076) 1076) 1076) Z.iSU 10' 235U 16 206 Pb 16 238U 16 235U 10' ZOGPb 10‘
01| 13.68[139.34(168.40(1.209| 0.0810 [0.0009| 0.6332 |0.0156| 0.0567 |0.0013| 502.36 |5.52| 498.06 |12.28| 478.32 | 52. 36
02| 7.96 |88.50 | 77.88(0.880| 0.0801 [0.0010| 0.6307 |0.0186| 0.0571 |0.0016| 496.96 |6.04 | 496.51 |14.62| 494.43 | 62.45
03] 9.31 [101.72|96.47 {0.948| 0.0806 [0.0010| 0.6317 |0.0197| 0.0568 |0.0018| 499.98 |6.05| 497.13 |15.50| 484.00 | 68.18
04| 9.16 |102.61]89.77|0.875| 0.0799 |0.0009| 0.6380 |0.0171| 0.0579 |0.0015| 495.46 |5.54 | 501.05 [13.46| 526.62 | 56.37
05| 18.74 1207.43|178.13|0.859| 0.0815 [0.0009| 0.6372 |0.0136| 0.0567 |0.0012| 505.35 |5.39| 500.55 |10.72| 478.66 | 45.42
06| 13.96 [143.14|184.08|1.286| 0.0808 [0.0010| 0.6450 |0.0142| 0.0579 |0.0011| 500.62 |5.92| 505.41 |11.13| 527.13 |42.73
07| 9.87 |110.86]90.99|0.821| 0.0808 |0.0009| 0.6452 |0.0154| 0.0579 |0.0013| 501.12 |5.80 | 505.53 [12.09| 525.55 | 48. 88
08| 15.33 |159.63]206.80|1.295| 0.0812 |0.0009| 0.6365 |0.0120| 0.0568 |0.0010| 503.42 |5.58 | 500.16 |9.39 | 485.25 | 38. 20
09| 11.97 [129.86|158. 15| 1. 218 | 0.0797 [0.0009| 0.6350 |0.0242| 0.0578 |0.0022| 494.08 |5.34 | 499.19 |19.00| 522.69 | 81.80
10| 12.49 [132.28|162.84|1.231| 0.0812 |0.0010| 0.6401 |0.0204| 0.0571 [0.0017| 503.56 |6.14 | 502.36 |16.02| 496.86 | 66.54
11| 15.89 |166.82|207.69|1.245| 0.0807 |0.0010| 0.6360 |0.0126| 0.0572 |0.0010| 500.05 |5.94 | 499.81 |9.89 | 498.71 | 40.29
12| 10.65 [120. 92| 96. 14 [0.795| 0.0807 |0.0010| 0.6385 [0.0312| 0.0574 [0.0026| 500.11 | 6.24 | 501.38 [24.50| 507.19 |[100. 14
131 10.50 |118.99]94.74|0.796| 0.0808 |[0.0009| 0.6316 [0.0161| 0.0567 |0.0014| 500.86 |5.82 | 497.07 |12.64| 479.66 | 53.00
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Early Paleozoic Crustal Extensional Tectonic Regime in the Central
Part of Beishan Orogenic Belt: New Evidence from Geochronology
and Geochemistry of Gabbro in Shibanjing

CHEN Chao, XIU Di,PAN Zhilong,ZHANG Huan,ZHANG Jinlong, LI Qingzhe,ZHUAN Shaopeng
Hebei Institute of Regional Geological and Mineral Resource Survey, Langfang, Hebei, 065000

Abstract

The Beishan orogenic belt is situated in the juncture area of Paleozoic Kazakstan Plate, Tarim Plate
and North China Plate. On the basis of survey result of 1 : 50000 regional geological mineral resources,
this study conducted analysis of the gabbro distributed in the Baijing area using LA-ICP-MS zircon U-Pb
dating and geochemical analysis in order to understand Early Paleozoic tectonic attribute of the Baishan
area. The results show that these grabbros have U-Pb ages of 498. 9 &= 2. 4Ma and should be in Late
Cambrian with detail ages of (498. 94-2. 4) Ma. Geochemical data indicate that the gabbros are low in SiO,
(40. 39% ~53.62%), high in ALO,(12.56% ~19.26%), CaO (8.09% ~10.93%) and Mg*® value, and
have high REE(62. 69X10 °~250.62X10"°%), slightly Eu anomalies (§SEu=0. 82~1. 28), enrichment in
LREE and relatively depletion in HREE [ (La/Yb)y=4.89~16.94]. Those rocks are enriched in LILE
(Rb, Ba, K), and depleted in HFSE(Th, U, Nb, Ta), with the low Lu/Y (0.01~0.02), high La/Nb
(1.04~3.39) and La/Ta(11.73~55.32). Geochemical diagrams show that the magma might originate
from partial melting of the transitional lithospheric mantle, with significant crustal contamination during
ascending process. Gabbro is characterized by relatively high TiO, (0. 65% ~1.98%), Nb(4.47 X 10 ®~
18.56 X107 %), Ta(0.44 X 10 °*~1.86X10"°), Zr(48.07 X 10 °~386.86 X 10 °), Hf(2.17 X 10 °* ~
21.23X 107°), similar to those of the intraplate basalts. In addition, synchronous monzonite granite
developed in the south of gabbro body, along with gabbro, contributes bimodal magmatic rock
assemblage. All the characteristics above show that the gabbro formed in an intra-continent extensional
setting. It can be future presumed that the late Cambrian witnessed no Paleo-Asian Ocean subduction but

the expansion stage.
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