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Abstract: Located on the south margin of the Xing’ an—Mongolian orogenic belt, Bainaimiao arc is an important part for studying the
early Paleozoic geology of the Paleo —Asian Ocean, but its basement property is still controversial. During the geological survey in Ar
Horqin Banner, eastern Inner Mongolia, the authors discovered a set of Paleoproterozoic metamorphic complexes in Shuangsheng area,
which provides new evidence for the study of the basement property of Bainaimiao arc.In this paper, amphibolite in the metamorphic
complex was studied in the aspects of petrography, geochronology and geochemistry. The results show that the protolith of the

amphibolite belongs to gabbronite, and had undergone at least two stages of metamorphism at 1924 £17 Ma # 1814.2+9.4 Ma
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respectively. Geochemical features show that the protolith of the amphibolite belongs to tholeiitic series, characterized by relatively high
Fe, Mg, Ca, Ti, and Na, O/K,0(2.05~3.12) , medium Mg#( 41.09~51.71), and relatively low alkali, with curve characteristics of rare
earth and trace elements similar to those of OIB, suggesting that the protolith originated from lithosphere mantle and was formed in
ocean intraplate. The metamorphic complex from Shuangsheng area may have recorded the event of ocean—continent transformation

during the assembly of the Columbia supercontinent in the Paleoproterozoic. Combined with regional data, it is concluded that

Bainaimiao arc had a uniform Precambrian basement, which had tectonic affinity to the North China Craton definitely.

Key words: Xing’ an—Mongolian orogenic belt; Paleoproterozoic; amphibolite; Shuangsheng area; Bainaimiao arc
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Fig. 1  Geological sketch map of the study area and profile of sampling sites
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Fig. 2 The outcrop(a)and microscopic characteristics(b) of the amphibolite from Shuangsheng area
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Fig. 3 CL images and U—Pb data of zircons of the amphibolite from Shuangsheng area
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Table 1 LA-ICP-MS U-Th-Pb data of zircons of the amphibolite ( D7054b18 ) from Shuangsheng area
[ (372K LU (B e 5 22 [ R AFEIE B i 22/ Ma Th/107°
HE Th/U
27pp/2Ph 1o 2Pb/PPU 1o PTPh/PPU 1o *"Pb/*Pb lo 2Pb/*PU 1o 2Pb/*U 1o Th U Pb

1 0.1176  0.0010 0.3399  0.0081 5.5144 0.1387 1920.7 16.2 1886.0 39.4 1902.8 22.6 89.0 578.0 509 0.15
201060 0.0009 0.3166 0.0088 4.6263 0.1251 1731.5 181.3 17732 435 1754.0 233 72.4 1427 294 0.51
304111 0.0010 0.3132  0.0039  4.8008 0.0700 1818.2 13.1 17563 19.7 1785.0 13.7 2458 791.0 1074 0.31
401085 0.0008 0.3149 0.0061 47144 0.0953 1775.9 12.4 1765.0 30.4 1769.8 18.0 123.9 626.6 584 0.20
5 0.1102  0.0009 0.3161 0.0074 4.8018 0.1053 18022 16.2 1770.8 36.8 17852 19.4 101.1 5721 492 0.18
6 0.1120 0.0010 0.3157 0.0082 4.8746 0.1134 1831.8 15.5 1768.5 403 1797.9 20.5 169.4 870.0 809 0.19
7 0.1095 0.0011 0.2947 0.0077 4.4474 0.0961 1790.4 17.7 16649 385 1721.2 18.8 2453 1190.2 1091 0.21
8 0.1106 0.0008 0.3149 0.0065 4.8017 0.0953 1809.3 17.7 1765.0 322 1785.2 17.7 117.7 659.6 574 0.18
9 01118 0.0009 0.3153 0.0067 4.8614 0.0931 1828.7 10.0 1766.9 332 1795.6 17.2 158.3 8428 768 0.19
10 0.1085 0.0008 03161 0.0047 4.7303 0.0702 1775.9 11.6 1770.8 23.4 1772.6 13.8 102.4 250.2 433 (.41
11 0.1099  0.0007  0.3129  0.0049  4.7428  0.0738 1798.2 39.4 1755.0 24.3 1774.8 14.4 838 480.2 399 0.17
12 0.1104  0.0008 0.3147 0.0058 4.7882 0.0818 1805.6 16.2 1763.6 289 17828 15.6 120.3 6839 583 (.18
13 0.1220  0.0008 0.3638 0.0060 6.1220  0.1100 1987.0  10.8 2000.1 29.0 1993.4 17.1 1813 5846 919 0.31
14 0.1261 0.0012 0.3703 0.0087 6.4369 0.1376  2044.1 17.0 2030.9 41.4 2037.3 20.0 366.4 574.0 1719 0.64
15 0.1099  0.0007 0.3157 0.0055 4.7869 0.0828 1798.5 37.8 1768.7 27.2 1782.6 157 111.1 664.8 543 0.17
16 0.1100  0.0007 0.3136  0.0056 4.7592  0.0833 1799.7 10.0 1758.6 28.0 1777.7 159 196.7 8353 888 (.24
17 0.1611  0.0014 0.4705 0.0123 10.4547 0.3244 2477.8 13.1 2485.7 54.6 24759 30.0 339.7 407.6 1953 0.83
18 0.1069 0.0006 0.3151  0.0041  4.6439  0.0639 1746.6 14.7 1765.9 20.4 1757.2 13.0 733 461.0 356 0.16
19 0.1184 0.0011 0.3531  0.0051 5.7639 0.0759 1931.8 17.0 1949.4 24.8 1941.0 13.2 932 196.8 427 0.47
200 01122 0.0007 0.3149  0.0094 4.8732  0.1409 1836.1 9.2 17647 46.3 1797.6 25.1 1193 7672 594 0.16
21 0.1122 0.0008 0.3447 0.0090 5.3370 0.1525 1836.1 13.9 1909.4 43.4 18748 253 60.1 210.9 287 0.29
22 0.1215  0.0008 0.3646 0.0063 6.1091 0.1107 1988.9 10.8 2004.0 30.2 1991.6 17.2 124.1 4587 632 0.27
23 0.1558 0.0070 0.4473 0.0383 9.7217 1.2569 2410.2 77.1 23833 170.7 2408.8 119.3 68.2 764.4 660 0.09
24 0.1170  0.0011 0.3451 0.0058 5.5689 0.0915 19222 13.1 1911.2 283 19113 15.6 73.5 416.2 404 0.18
25 0.1112  0.0008 0.3145 0.0054 4.8222  0.0701 1820.4 13.1 17629 26.7 1788.8 13.6 286.2 826.5 1227 0.35
26 0.1115  0.0008 0.3147 0.0075 4.8372  0.1044 1823.8 16.2 1763.7 37.2 1791.4 19.2 262.5 1074.6 1194 0.24
27 01110 0.0008 0.2725 0.0074 4.1705 0.1232 1816.7 11.6 1553.5 37.9 1668.2 249 342.6 1913.4 1504 0.18
28 0.1113  0.0008 0.3138 0.0062 4.8170  0.0924 1820.7 37.8 1759.6 30.5 1787.9 17.2 1055 5745 508 0.18
29 0.1110  0.0008 0.3289 0.0065 5.0328 0.0991 1816.7 11.6 1833.1 31.9 18248 17.8 58.4 504.6 332 0.12
30 0.1123  0.0010 0.3395 0.0055 5.2577 0.0807 1838.9 13.1 18842 26.7 1862.0 145 70.3 449.0 393 0.16
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Table 2 Major,trace and rare earth elements compositions of the amphibolite from Shuangsheng area

K5 GS1 GS2 GS3 GS4 GS5 5 GS1 GS2 GS3 GS4 GS5
SiO, 49.04 47.71 4455 46.54 46.69 Ho 0.84 0.92 0.84 1.49 1.11
ALO, 12.67 12.56 12.36 13.11 12.64 Er 2.35 2.64 2.39 3.99 3.29
Fe, O, 2.69 2.81 3.80 3.99 3.23 Tm 0.32 0.35 0.31 0.58 0.43
FeO 10.15 10.74 13.12 11.23 10.56 Yb 2.01 2.19 2.00 3.49 2.76
CaO 10.94 11.54 12.06 12.00 12.12 Lu 0.30 0.32 0.29 0.48 0.41
MgO 7.55 7.59 6.76 5.80 7.35 SREE 109.48 104.89 94.49 144.13 131.18
K,O 0.60 0.60 0.36 0.40 0.72 LREE 94.21 88.65 79.06 119.38 110.99
Na, O 1.88 1.73 0.86 1.17 1.49 HREE 15.27 16.25 15.43 24.76 20.20
TiO, 1.76 2.09 2.97 3.24 2.24 L/H 6.17 5.46 5.12 4.82 5.50
P,0; 0.21 0.25 0.31 0.39 0.25 Lay/Yby 6.44 5.41 4.70 4.29 5.39
MnO 0.26 0.28 0.35 0.33 0.28 3Ce 0.99 1.01 1.05 1.01 1.02
Bt 2.06 1.88 2.07 1.77 2.14 dEu 0.98 0.87 0.90 0.88 0.97
Mt 99.81 99.77 99.58 99.95 99.71 Li 4.36 2.74 3.35 4.13 3.44
TFeO 12.57 13.27 16.54 14.82 13.46 Be 1.48 1.35 1.01 1.38 1.44
Mg* 51.71 50.49 4215 41.09 49.32 Sc 36.15 32.48 27.71 37.66 40.21
Na,O/K,O  3.12 2.89 2.39 2.90 2.05 \% 248.27 275.40 372.31 311.58 288.02
Na,O+K,O0  2.48 2.33 1.22 1.57 2.21 Cr 488.11 550.51 243.68 133.37 546.92
m/f 0.92 0.97 1.36 1.42 1.02 Co 68.62 59.66 43.91 49.62 65.10
o 0.90 0.99 0.58 0.58 1.06 Ni 355.95 286.12 82.93 130.50 316.97
Y 21.52 23.02 21.74 36.87 29.06 Ga 17.95 17.46 20.36 18.50 18.68
La 18.07 16.49 13.13 20.86 20.71 Rb 13.34 9.27 5.29 5.79 12.05
Ce 39.65 37.62 32.83 49.34 47.06 Sr 328.00 324.93 318.14 445.66 394.24
Pr 5.24 4.95 4.48 6.84 6.05 Zr 165.24 163.46 212.27 250.26 167.99
Nd 24.70 23.20 22.32 32.92 29.05 Nb 20.36 23.26 23.42 26.70 22.59
Sm 5.01 5.02 4.90 7.39 6.22 Ba 428.97 347.11 348.55 307.87 576.10
Eu 1.53 1.37 1.39 2.02 1.90 Hf 1.51 1.56 1.26 1.71 2.16
Gd 4.38 4.41 4.38 6.38 5.49 Ta 1.37 0.60 0.66 0.84 0.57
Tb 0.77 0.83 0.79 1.28 1.01 Th 1.09 0.87 0.43 0.85 1.14
Dy 4.31 459 4.43 7.07 5.71 U 0.50 0.46 0.13 0.26 0.56

. TFeO = FeO+0.8998 * Fe, O, ; Mg” =100 * ( MgO)/( TMgO +FeO) (mol) ; m/f=( TEeO/72)/( MgO/40) ; 1 5+ H (o) = (Na, O+
K,0)?/(Si0,—43) ;L/H & LREE/HREE {H; EEICHK 00 &8 A% , E M Lo 0 &8k 107

06 042
@ ®) 1960 F (¢)
(1)27Pb/PhAF % i AR
sk o] 038 1920 T H18491924+17 Ma
% - MSWD=0.14, n=3
2 2034 S 1880¢
% o 375300 S 5
= 04 = H#3
] 21 ] 1840
& 0 <030 &
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031 00 026 F
261 (2)2"PbPPbAE i AL
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076 s a0 12 4 %23 4 B 6 7 20
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Fig. 4 Zircon U=Pb concordia diagrams(a,b)and > Pb/**Pb weighted average

histograms( c) of the amphibolite from Shuangsheng area
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Fig. 5 Classification(a)and serial diagrams(b) of the amphibolite from Shuangsheng area
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Fig. 7 Tectonic discrimination diagrams of the amphibolite from Shuangsheng area
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