23515 6 2 Sedimentary Geology and Tethyan Geology V(;tnS.SZ(])\J]OS. 2
: 1009-3850( 2015) 02-007642
U-Pb N
’ ’ ’ ’ ’
( 541003)
- o LA-
ICP-MS U-Pb 230.0Ma = 0. 9Ma
236.5Ma = 1.3Ma. s ; S REE(43 ~ 189) x 10°
8Eu 0.79~1.63 Eu ; (LILE) Rb.Ba.Th Ce.P  Sm
“ 7 (HFSE)Ta.Nb  Zr.Hf “«o 7
;LAICP-MS U-Pb ;
1 P588.1274 tA
) 1) o 1:25
- - (F49C001002)
“ ”»
1
19 .
841
Al Al Al Al 5
2 0.5~2.5 km’.
1 2014-0929; 1 20144047
(1969-) o E-mail :xuhua88131@ 163. com

1212011120815)



2015 (2) urh . 77

[

vr e Bl
Bl [l [0F] s
[Brwee  [zo]wen  [om]EA" [WE]LR0
Frlieys gy ElEE oo
B e [l

37 23"
14/ i \ 14"
10" 42 1" 08"
1
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Table 1 Major element contents( wt%) in the basic intrusive rocks from the Tengxian region Guangxi
Si0, | TiO, |Al,05|Fe, 03| FeO | MnO | MgO | CaO |Na, 0| K,0 |P,05 H,0*| CO, Mg# |A/NKC| o
22814 |50.77|2.64(15.94/2.93|11.05/0.21 {3.59|7.69|1.80|1.15|1.02{0.95|0.09 99.83(31.87| 0.88 |1.06
2282 [54.85(1.79 (16.43]2.58|9.90|0.21 {2.41(5.99(2.27 |1.72|0.61 |1.03|0.05 [99.84(26.02| 1.00 |1.30
22844 [46.38|2.73(15.79|3.41(10.15/0.19(4.42|7.20(1.46(0.94 |0.34 |4.04 |2.78 199.83(37.36| 0.96 |0.97
23052 [45.19|4.89(18.16/3.18|9.80|0.16(3.44|7.40(3.22(0.81|0.11|2.42]0.97 [99.75(32.64| 0.93 |4.49
22954 [52.25|2.13 (15.97(2.15|9.90|0.18 {4.08 |7.43|1.94|1.10|0.33 |1.62]0.75(99.83(38.07| 0.89 |0.92
- |47.88|2.53(16.47|2.87 (12.85/0.24 |2.83 |8.56 |2.84|0.57 |1.13 {0.89]0.18(99.8424.64| 0.79 |2.18
- [50.18]2.65(13.87|4.11|9.75]0.20{4.22|7.87(2.43|0.96|1.22(2.2210.16(99.84(35.88| 0.72 |1.44
2281-6 [74.66(0.36 (11.53/0.60|3.17 {0.04 {0.61 [2.60{2.89 |1.70|0.04 |1.14]0.49 [99.83[22.67| 1.02 |0.66
22817 |76.46|0.06(12.10/0.06|0.47 |0.01 |0.11|1.12(2.30(6.240.02 |0.61 |0.22 99.78127.24| 0.96 |2.17
(Mg") 100MgO/(MgO + FeO™ ) ; (A/KNC) AL, 0, /(K,0 + Na, 0 + Ca0) ; (o)
(K,0 +Na, 0)2/(Si0, —43)
2 ( x10%)
Table 2 REE contents( x10°) in the basic intrusive rocks from the Tengxian region Guangxi
la | Ce | Pr | Nd | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu | Y |SREE| LREE/HREE | 8Fu
22814(26.84(57.21|7.87 |35.18|7.81 |2.56 | 7.50 | 1.09 | 6.08 | 1.18 |3.35|0.45|2.76 | 0.41 |31.64 |160.29 6.02 1.01
2282-4(31.26(66.41|8.35 |34.59(7.19 |2.18 |6.64 | 1.00 |5.73 | 1.15|3.25|0.47 |2.82|0.43 |30.44|171.45 6.98 0.95
2284-4114.09(28.42|3.67 |15.86[3.64 | 1.51 {3.54 | 0.58 [3.39 |0.68 {2.00 |0.28 |1.77 | 0.27 |17.81 |79.68 5.38 1.27
23052| 7.87 (15.10]1.91 | 8.07 [ 1.90 | 1.01 {1.83 [ 0.30 | 1.81 |0.35|1.09 |0.17 | 1.03 | 0.16 | 9.94 |42.60 5.32 1.63
2295-4{20.26(38.42|4.78 |19.194.28 | 1.62 |4.14 | 0.67 |3.87 |0.79 |2.38 | 0.36 |2.21 | 0.34 |22.14 |103.31 6.00 1.16
1(24.44|52.84|7.46 |31.63|7.38 {3.20 | 7.85 | 1.20 | 6.60 | 1.31 [3.53 | 0.48 |3.03 | 0.48 |33.17 |151.42 5.19 1.28
426.78(58.32|7.95 |32.54|7.74 |2.02 |7.76 | 1.17 | 6.86 | 1.33 |3.71 | 0.52 |3.30 | 0.52 |34.06 |160.51 5.38 0.79
2281-6(50.13|84.84|19.03 [28.52(4.86 | 1.34 |{3.80 | 0.55 |2.81 |{0.50 | 1.32 | 0.20 | 1.25 | 0.21 |12.93|189.35 16. 80 0.92
2281-7120.63|38.64 | 4.46 [15.47|3.47 | 1.21 |3.15 | 0.51 |3.00 [ 0.60 | 1.92 |0.31 |2.02 |0.33 |17.57|95.71 7.08 1.10
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3 ( x10%)
Table 3 Trace element contents( x10°) in the basic intrusive rocks from the Tengxian region Guangxi
22814 22824 22844 23052 22954 e 4 2281-6 228149
Li 14.90 16.20 17.90 15.20 8.48 11.96 16.42 14.57 2.64
Be 1.90 2.57 1.25 0.97 1.55 1.71 1.71 2.12 1.55
Sc 35.10 32.30 43.40 46. 80 39.80 40. 15 28.93 10.22 2.64
Cr 15.70 24.70 30.90 37.40 54.10 38.22 36.48 13.89 3.70
Co 29.50 20.50 37.50 41.30 36.30 26.44 32.93 5.57 0.77
Cu 26.90 20.90 25.30 38.20 24.50 31.52 34.95 3.61 2.15
Zn 171.00 181.00 122.00 117.00 126.00 174.40 149.30 41.08 5.67
Ga 24.20 25.30 22.20 23.30 21.40 23.35 18.69 12.00 10. 84
Rb 55.40 75.60 44.60 38.60 48.70 15.16 31.75 56.40 104.50
Nb 14.50 13.30 8.44 9.77 9.40 13.27 10.02 6.96 2.68
Ta 1.14 1.27 0.70 0.76 0.83 0.90 0.94 1.04 0.49
Pb 7.54 11.50 5.29 2.77 9.33 5.87 8.83 16.88 50.08
Th 5.58 10.90 3.12 1.81 6.23 2.18 5.05 31.77 27.35
U 1.26 2.02 0.86 0.57 1.40 0.70 2.25 6.77 6.38
Ni 4.24 6.95 9.58 8.84 11.60 0.29 0.73 4.93 3.08
Sr 215.00 194.00 145.00 268.00 200. 00 273.60 189.50 130.70 94.50
v 310.00 53.80 425.00 1043. 00 253.00 61.23 268. 500 18.82 1.91
Zr 73.30 64.10 75.80 58.50 96.20 73.80 102.00 161.10 57.80
Ba 275.00 382.00 239.00 298.00 296. 00 228.20 252.000 462.00 485.00
Hf 2.84 2.57 2.56 1.86 3.91 3.50 5.60 6.60 3.00
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4 LA-ACP-MS U-Pb
Table 4 LA-JCP-MS zircon U-Pb analytical results for the basic intrusive rocks from the Tengxian region Guangxi
Pb* 232 Th 238 U 207 Pb/ZOG Pb 207 Pb/235 U 206 Pb 1238 U 207 Pb/206 Pb 207 Pb/235 U 206 Pb/238 U
Th/U lo lo
e (%) (%) O iy | oy | oy |1
22814 ( )
1 584 66.2 68.4 10.97| 0.0837 | 0.40 | 0.4291 | 2.02 | 0.0374 | 0.06 [1287.0| 93 |362.5| 14 {236.7 |3.8 | 57%
2 165 71.9 67.1 |1.07| 0.0931 | 0.48 | 0.4809 | 2.70 | 0.0375 | 0.04 [1500.0| 97 |398.7 | 19 |237.4|2.5| 49%
3 490 31.8 42.8 [0.74| 0.1256 | 1.24 | 0.6526 | 5.48 | 0.0381 0.07 |2038.9| 176 |510.1 | 34 (241.2 |4.4 | 28%
4 587 89.5 88.8 |1.01] 0.1002 | 0.35 | 0.5071 | 1.88 | 0.0369 | 0.04 |1628.7| 65 |416.5| 13 [233.4 (2.4 | 43%
5 528 55.4 63.2 10.88] 0.0792 | 0.56 | 0.4033 | 2.41 0.0373 | 0.08 |1175.9| 140 [344.0 | 18 [236.3 (4.8 | 62%
6" 608 45.0 52.6 |0.86| 0.0720 | 0.59 | 0.3869 | 3.69 | 0.0390 | 0.07 |987.0 | 167 [332.1 |27 |246.4|4.6 | 70%
598 86.6 85.4 |1.01| 0.0718 | 0.90 | 0.3659 | 4.41 | 0.0372 | 0.05 |988.9 | 259 [316.6 |33 {235.7 (2.9 | 70%
8 708 30.1 39.3 |0.77| 0.0980 | 0.84 | 0.4932 | 3.93 | 0.0369 | 0.08 [1587.0| 161 [407.1 | 27 |233.8 |4.7 | 45%
9 637 70.4 84.5 10.83| 0.0676 | 0.54 | 0.3477 | 2.74 | 0.0376 | 0.05 |855.2|166 [303.0 |21 |{237.7 (2.9 | 75%
10 517 68.0 78.3 (0.87| 0.0906 | 0.55 | 0.4677 | 3.61 | 0.0375 | 0.10 (1438.9| 117 |389.6 | 25 |237.6 6.1 | 51%
11 693 59.2 67.7 10.87| 0.0799 | 0.30 | 0.4105 | 1.67 | 0.0374 | 0.05 |1195.4|789 [349.2 | 12 [236.8 3.2 | 61%
12 684 62.1 72.7 (0.85| 0.0673 | 0.24 | 0.3377 | 1.29 | 0.0365 | 0.05 [855.6 | 74 |295.4 | 10 |231.4 (2.8 | 75%
13 443 36.7 67.5 10.54] 0.0848 | 0.69 | 0.7715 | 7.25 | 0.0657 | 0.11 |1322.2| 157 |580.6 | 42 [410.0 (6.8 | 65%
14 569 95.4 96.0 10.99| 0.0707 | 0.30 | 0.3582 | 1.43 | 0.0369 | 0.04 |950.0 | 87 [310.9 | 11 [233.3 (2.3 | 71%
15 271 68.4 60.0 |1.14] 0.0676 | 0.03 | 0.3395 | 0.49 | 0.0365 | 0.04 |855.2| 5 [296.8| 4 [231.1(2.6| 75%
16 513 108 87.3 |1.24] 0.0660 | 0.21 | 0.3431 | 1.18 | 0.0377 | 0.04 |807.1| 67 [299.5| 9 [238.7 (2.3 | 77%
17 746 87.6 79.4 |1.10] 0.0682 | 0.21 | 0.3541 | 1.15 | 0.0377 | 0.04 |875.9| 65 [307.8 | 9 [238.5(2.4| 74%
18 486 102 90.0 |1.13]| 0.0689 | 0.26 | 0.3606 | 1.62 | 0.0378 | 0.04 |894.4 | 80 [312.7 |12 {239.3|2.2| 73%
19 163 99.0 85.8 |1.15]| 0.0587 | 0.21 | 0.3068 | 1.10 | 0.0379 | 0.04 |566.7 | 76 [271.7 | 9 [239.8|2.6 | 87%
20 444 108 96.0 |1.13]| 0.0627 | 0.11 | 0.3246 | 0.61 | 0.0376 | 0.03 |698.2 | 44 |285.5| 5 [237.7|1.8| 81%
“or U-Pb ; Pb”
4( Table 4 Continued)
Pb* 232 Th 238 U 207 Pb/ZOG Pb 207 Ph /235 U 206 Pb 1238 U 207 P])/Z% Pb 207 Pb/235 U 206 Pb/Z}S U
Th/U lo lo
e (%) (%) O oy | w1 oy |1
23052( )
1" 523 72.8 56.7 |1.28] 0.2133 | 0.08 |16.9126 [13.50 | 0.5753 0.46 |2930.6| 6 (2929.9| 8 [2929.5(18.9| 99%
2 174 208 274 10.76| 0.0536 | 0.03 | 0.2716 | 0.25 | 0.0368 | 0.03 [353.8 | 15 |244.0| 2 [232.9|1.8| 95%
3 122 126 243 |0.52] 0.0545 | 0.05 | 0.2743 | 0.40 | 0.0365 0.04 |390.8 | 19 [246.2 | 3 [231.2(2.8| 93%
4 89.3 82.6 200 |0.41| 0.0538 | 0.18 | 0.2686 | 0.93 | 0.0362 | 0.10 [364.9 | 76 |241.6 | 7 [229.5|5.9| 9%4%
5 357 347 375 10.93| 0.0548 | 0.24 | 0.2744 | 1.80 | 0.0365 0.27 |466.7 | 98 [246.2 | 14 [231.1 [16.6| 93%
6 141 155 130 |1.19] 0.0530 | 0.23 | 0.2686 | 1.23 | 0.0368 | 0.19 [327.8 | 100 |241.6 | 10 {233.1 |11.9| 96%
7 115 94.5 74.3 11.27] 0.0539 | 0.39 | 0.2792 | 0.60 | 0.0377 | 0.19 [368.6 | 165 |250.0 | 5 |238.4(12.0| 95%
8 196 242 166 |1.46| 0.0563 | 0.09 | 0.2865 | 0.46 | 0.0369 | 0.03 [464.9 | 35 [255.8 |34 [233.9|2.1| 91%
9 141 154 114 |1.34] 0.0542 | 0.28 | 0.2733 | 0.97 | 0.0367 | 0.09 [388.9 | 121 [245.3 | 8 [232.4|5.3 | 9%4%
10 207 316 245 |1.29] 0.0567 | 0.11 | 0.2877 | 0.51 | 0.0368 | 0.05 [479.7 | 43 |256.7 | 4 [233.1|3.3| 90%
1" 1384 267 338 |0.79] 0.1108 | 0.08 | 4.8294 | 4.68 | 0.3161 0.29 |1813.3| 14 (1790.0| 8 (1770.8(14.2| 98%
12 64.0 112 133 |0.85| 0.0565 | 0.08 | 0.2832 | 0.45 | 0.0364 | 0.03 [477.8 | 32 [253.2| 4 |230.5|2.1| 90%
13 249 427 299 |1.42| 0.0548 | 0.04 | 0.2737 | 0.35 | 0.0362 | 0.04 |405.6 | 17 |245.6| 3 [229.4]2.6| 93%
14 249 465 389 [1.19| 0.0544 | 0.07 | 0.2714 | 0.52 | 0.0362 | 0.06 |387.1 | 25 |243.8| 4 [229.3 (3.7 | 93%
15 115 199 156 [1.27| 0.0550 | 0.05 | 0.2761 | 0.27 | 0.0364 | 0.02 [413.0 | 19 |247.6| 2 [230.4|1.1| 92%
16 55.9 85.9 148 |0.58| 0.0562 | 0.05 | 0.2822 | 0.28 | 0.0364 | 0.02 [461.2 | 22 |252.4| 2 [230.5|1.1| 90%
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17" 247 46.0 40.6 |1.13] 0.1458 | 0.11 | 6.6393 | 5.98 | 0.3303 0.26 |2298.2| 13 (2064.6| 8 (1839.7(12.5| 88%
18" 71.2 | 48.2 38.7 [1.24| 0.0644 | 0.06 | 0.8325 | 0.84 | 0.0939 | 0.05 |753.7| 22 |615.0| 5 [578.5(2.7| 93%
19" 386 245 280 |0.87| 0.0657 | 0.04 | 0.8562 | 0.66 | 0.0944 | 0.06 [798.2 | 11 |628.0| 4 |581.7|3.4| 92%
20 299 458 590 |0.78| 0.0566 | 0.17 | 0.2806 | 1.16 | 0.0359 0.04 |476.0 | 67 |251.1| 9 [227.4]2.6| 90%
21 74.2 135 109 |1.24] 0.0545 | 0.06 | 0.2685 | 0.30 | 0.0357 0.02 |394.5| 26 [241.5| 2 [226.3|1.1| 93%
22 133 244 227 [1.07| 0.0542 | 0.04 | 0.2716 | 0.26 | 0.0364 | 0.02 |376.0 | 14 |[244.0| 2 [230.2|1.1| 94%
23% 163 317 899 10.35| 0.0502 | 0.03 | 0.2235 | 0.16 | 0.0323 0.02 |211.2| 13 |204.8 | 1 [204.8 1.0 | 99%
24* 1501 3087 3266 [0.95| 0.0545 | 0.06 | 0.2452 | 0.41 0.0327 0.07 [390.8 | 24 |222.7| 3 [207.2 4.1 | 92%
25" 417 173 315 |0.55] 0.0695 | 0.04 | 1.4549 | 1.53 | 0.1518 0.15 [922.2| 10 |911.9| 6 [910.9 8.3 | 99%
“ M s ;Pb”
- Hf/3-Th-Nb/16  * ( 9b)
. CAB ( )o
o LA-ICP-MS
U-Pb 230.0 5.3
Ma+0.9 Ma 236.5 Ma+1.3 Ma
230 ~250Ma( ) .
Hsii et al. (1987.1988.1990)
E-MORB (251Ma) .
(246 ~251Ma) 7 ( ) B,
- o (1995) . (1996) . (2000)
(230 ~236 Ma) . . .
5.2 .
. . . 3202 (2004)
( ).
TiO, FeO" MgO o S
(X REE) s, (2011)
Eu o
MORB (LILE)
Rb.Ba.Th Ce. P Sm o o
(HFS)Ta.Nb  Zr.Hf ( — )
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LA-ICP-MS zircon U-Pb ages petrogeochemistry and tectonic significance
of the Indosinian basic intrusive rocks in the Tengxian region southeastern
Guangxi

XU Hua HUANG Bing-<¢heng NI Zhanxu HAN Shu-peng PAN Yi-wen HUANG Ying
(Guangxi Institute of Regional Geological Survey Guilin 541003 Guangxi China)

Abstract: The basic intrusive rocks in the Tengxian region southeastern Guangxi occur as N — E-orientated beads
along the Lingshan-Tengxian fault including the Sanmentan Dongsheng Longcun Tangcun and Hanchi intrusive
rock masses and consist dominantly of norite gabbro norite gabbro and quartz gabbro diorite. The LA-CP-MS
zircon U-Pb ages are dated at 230.0 +0.9 Ma for hornblende norite from the Sanmentan rock masses and 236.5 +
1.3 Ma for quartz hornblende norite from the Dongsheng rock masses. Geochemically these intrusive rocks are
characterized by low Mg and high Ti and Fe contents. The total REE contents are relatively low and highly
variable with SREE amounts of (43 —189) x 10° 8Eu values from 0.79 to 1.63 showing positive Eu anomalies.
The primitive mantle-normalized trace element distribution patterns display the geochemical signatures of continental
volcanic arc calc-alkaline basalts characteristic of the highly enrichment of the large-ion lithophile elements(LILE)
Rb Ba and Th and slightly enrichment of the elements Ce P and Sm indicating “three uplifis” features and the
“valley” shape distribution of the high field strength elements(HFSE)Ta Nb Zr and Hf against the background of
weak enrichment. The results of research have reflected that the basic intrusive rocks in the Tengxian region were
formed during the Middle Triassic and are assigned to the continental volcanic arc calc-alkaline basalts in the
active epicontinental arc environments and represent the geological records of the Indosinian epicontinental
orogenic belts in southeastern Guangxi.

Key words: Indosinian basic intrusive rock; petrogeochemistry; LAdCP-MS zircon U-Pb age; southeastern Guangxi



