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Fig.1 Geological sketch map of the Alxa area

1—=Meso—Cenozoic ; 2—Paleozoic ; 3—Mesoprotorozoic Bayinxibie Formation;4—Paleo— and Mesoproterozoic Alxa Group—complex;

5—Paleoproterozoic Bayan Ul Formation ; 6—Neoarchean Diebusige Group—complex;7—Plutonic metamorphic complex:

(D—-Boluosutanmiao tonalitic— granitic—gneissic complex ;@ —Bijigetai granodioritic—gneissic complex; 8—Caledonian granite;

9—Hercynian—Indosinian granite ; 10—Fault; 11—Boundary fault; 12—Inferred fault; 13—Hercynian orogenic belt; 14—Alxa block
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Table 1 Stepwise evaporation—deposition dating of zircon grains from sample AL12

A RS TR 2 R (2 0 ) WSR2 0)
Wk S| S | NS AL
W8pp2%pp  7pbA%phy pbA%Ph | P/ Phyr AERR/Ma

1 | 5 | 01136+13 0.11488+37 0 0.11488+37 3001 mX200 um 1K, 2, KFE
1 2 |10 | 0.11587%58 0.11715+40 0 0.11715+41 IR, AT, BAIA, REZ M,

3 130 | 0.1963+9 0.11984+24 0 0.119841+24 19544 [DRYL FEHE K

PR —————

2 1 |10 | 00520423 0.1617+23 0 01617423  2474+24 ;EolLImXZOOle, 2B AR R
; 1 |20 | 0.0293£25 0.1543+32 0 0.1543+£32 2394435240 1 m X200 1 m, 4 i, BAEEAER

2 | 25 | 0.05353220 0.14566+22 0 0.14566 £22 Uk 1

1 |10 | 0.06431+£40 1498419 0 0.14984+19

2 | 15 | 0.06716248 0.15158+22 0.0000043+38 | 0.15152422 240 1 m X200 L m, 4 i, 0, KIH
4 3 |15 | 0.0698£10 0.1529+9 0.0000118+53 | 0.1528%9 R, AR, BMIA, K2

4 |20 | 0.07471£48 0.15616+26 0.0000079+£40 | 0.15606+26 i, DR EWEE K

5 | 20 | 0.10608+66 0.165621+46 0 0.16562+58 2514+6

1 |50 | 0.02535+33 0.13319%58 0.0000110%52 | 0.13305+58

2 | 25| 00303+12 0.1537+38 0 0.1537+8 2200 m X160 nm, 5 ki, 2t KA
5 3 |10 | 0.02728%54 0.15164%37 0 0.15164+37 R, ARTEANTE, BEMIA, K2

4 |10 | 0.0310£9 0.15409+45 0 0.15409+45 i, DR EWEE K

5 | 5 | 0.0353+£13 0.15700+24 0 0.15700+£24 242443

1 | 10 | 0.06895+55 0.1572+8 0 0.1572+8 2000 m X100 um, 3 Hi, BAUFAER
6

2 | 15 | 0.0738%£9 0.16057%52 0 0.16057+£52  2462+6 [HUki1

1 |10 | 0.0520£19 0.1318£30 0 0.1318+30 200u mX100 b m, 6 Hi, K0, K
7 2 | 20 | 0.06505432 0.15282+15 0.0000263+=24 | 0.15248%15 R, AR, BEMIA, K2R

3 | 25] 01204422 0.1850+£16 0.000050+16 | 0.1844+16 2963+14 |J1, DRI, BEWE K

TE .S AR VORI I B, NS ARFR VTG A H Bds L0 (Block 0H ),

TR O PR Y A R A 3K L AR

A Block H1 8 WAL ; (*7Pb/>"Pb)*



254 h | H Jo 2007 4
%2 M EHXERNEASETFRESITER
Table 2 SHRIMP U-Pb zircon analyses of samples from the Alxa area
A U0 | Th(10%) | Th/U | *Pb* | **Pbe S B R
206Pb /238U ‘ 207Pb /235U 207Pb /206Pb 206Pb /238U 207Pb /206Pb
AL12
1.1 1037 320 0.32 284 0.02 0.3186+1.3 5.025+1.3 | 0.11438+0.25 | 1783£20 1870+4.5
2.1 165 146 0.92 72 0.00 0.5095+14 13.44+1.4 | 0.19136+0.43 | 2655£30 2754+7
3.1 761 136 0.19 225 0.04 0.3446+1.3 5.574+1.3 | 0.11732+0.32 | 1909+22 1916+5.7
4.c 270 159 0.61 98.5 0.08 0.4239+1.3 9.40+1.7 0.1609+1.0 2278+26 2465+17
4r 176 69 0.41 47.1 0.24 0310714 5.239+1.5 | 0.12229+0.71 1744421 1990413
5.1 134 52 0.40 63.1 0.14 0.5496 1.6 15.99+1.8 | 0.2110+0.67 2823 +38 2914+11
6.1 317 155 0.51 143 0.08 0.5254+1.3 13.90+1.4 | 0.191934+0.31 | 2722430 2759+5
Tr 342 106 0.32 122 0.11 0.4187£1.5 9.350£1.9 0.1620£1.2 2255428 2477+20
T.c 676 263 0.40 297 0.04 0.5122+1.3 12.98+2.0 0.1838%1.5 2666 +29 2687+ 25
8.1 224 111 0.51 87.7 0.47 0.4547+14 10.93+1.6 | 0.1744£0.89 2416 £27 2600+ 15
9.c 253 171 0.70 147 0.04 0.6797+14 29.99+1.8 0.3200%1.1 3343+36 3570+17
or 662 95 0.15 227 0.05 0.3989+1.5 10.17+1.8 0.1849+1.1 2164+27 2697+ 18
10.1 123 96 0.80 54.6 0.07 0.5160£2.0 13.62+2.0 | 0.1915+0.54 2682+43 2755+9
11.r 402 130 0.33 168 0.08 0.4844+1.3 12.37+1.4 | 0.18515+0.45 | 2546+28 2699+7
11.c 145 19 0.13 60.0 0.20 0.4817+1.8 12.69+1.8 | 0.191140.53 2535437 2751%8
12.1 430 44 0.11 51.9 0.45 0.1399+14 1.336+1.9 | 0.06928+1.3 844411 907+ 26
13.r 130 76 0.60 34.1 0.22 0.3031%£1.7 4.695+2.1 0.1124+1.2 1707426 1838422
13.c 162 83 0.53 58.8 11.09 0.3748%2.5 8.32+11 0.1610£10 2052+43 2467+170
14.1 215 113 0.54 85.5 0.07 0.4618+1.4 11.04£1.9 0.1733£1.3 2448+ 28 2590 +22
14.2 239 13 0.05 95.1 0.44 0.4619+14 11.21+£1.8 0.1760£1.1 2448+ 28 2616 +19
15.1 811 9 0.01 316 0.04 0.4527+14 10.59+1.8 0.1697+1.1 2407 +28 2555+19
15.2 119 73 0.63 423 0.27 04111+1.9 9.77+2.0 0.1725+0.74 2220+35 2582+12
16.1 227 123 0.56 90.2 0.08 0.4631£1.3 11.47£1.5 0.1796 £59 2453 +£27 2650+ 10
17 514 177 0.36 223 0.03 0.5037£1.3 13.324+1.4 | 0.19175+0.34 | 2629+29 2757+6
17.1 413 136 0.34 178 0.07 0.5005+1.3 13.36+1.5 | 0.1937£0.60 2616 +28 2774+10
18.1 230 91 0.41 69.3 0.11 0.3501+14 5.837+1.5 | 0.12091£0.63 | 1935+23 197011
19.1 131 112 0.88 55.7 0.08 0.4949+1.9 13.15+2.6 0.1927+1.7 2592+41 2765+27
20.1 904 111 0.13 338 0.04 0.4352+14 9.52+1.7 0.1587+£0.97 2329426 2442+ 16
AL272
1.1 196 116 0.61 8.41 0.36 0.0496£2.6 0.329+4.8 0.0481+4.1 312+7.38 104496
2.1 296 280 0.98 9.53 2.28 0.0365+2.8 0.259+13 0.0514£13 231+6.4 261+£290
3.1 265 196 0.77 15.6 1.98 0.0682+2.6 0.499+3.5 0.0530£2.2 425+11 330+£51
4.1 323 133 0.42 81.9 0.16 0.2948£2.5 444426 | 0.10936+0.58 | 1665+37 1789+ 11
5.1 158 52 0.34 9.43 0.72 0.0690£+2.7 0.512+4.8 0.0538+4.0 430£11 363+£90
6.1 402 391 1.01 24.9 0.44 0.0721£2.5 0.571£2.9 | 0.05741£1.5 449+11 507+32
7.1 116 55 0.49 19.4 3.56 0.1955+2.6 2.789+2.7 | 0.10346+0.95 1151£27 1687+18
8.1 595 118 0.21 83.0 2.59 0.1622+29 2.316£3.8 0.1036+2.4 969+ 26 1689145
9.1 128 97 0.79 5.11 0.71 0.0462+2.6 0.330£5.8 0.0518%5.1 291£7.5 227+£120
10.1 254 103 0.42 13.1 0.79 0.0599+2.6 0.459+4.0 0.0557£3.0 375+9 439+ 68
11.1 229 133 0.60 12.9 0.25 0.0652+2.5 0.488+4.0 0.0543£3.1 407£10 38370
12.1 178 48 0.28 26.9 2.27 0.1750£2.6 2.404+£3.5 0.0996 +2.4 1040425 1617145
13.1 141 67 0.49 8.08 0.14 0.0656+2.6 0.420+8.4 0.0465+7.9 41010 22+190
14.1 274 148 0.56 13.4 1.19 0.0559+2.6 0.372+8.2 0.0482+7.8 351+9 111+£180
15.1 190 112 0.61 11.5 0.09 0.0697£3.0 0.497+£5.5 0.0517+4.7 434+£13 274+110
16.1 501 394 0.81 171 0.17 0.3975£2.5 9.01+2.5 | 0.164341+0.26 | 2157+46 2501+4.4
17.1 115 77 0.69 22.6 0.19 0.2281+2.8 3.44+49 0.1094+4.1 1324433 1779+79
18.1 680 309 0.47 44.9 0.03 | 0.07668+0.51 | 0.557+1.9 | 0.05271+1.9 477+24 400+43




34 4 H 2 4] WK A= 45+ A 5Tty B 37 8 M DX 7 98 A A8 5 AR TR I AR 40 2 B 5
B2
AL U0 | Th(10®) | ThU | **Pb* | **Pbe S BT R
206Pb /238U 207Pb /235U 207Pb /206Pb 206Pb /238U 207Pb /206Pb
19.1 326 290 | 092 | 203 0.07330£0.85 | 0.618+2.4 | 0.0611£23 | 453+4 | 429+80
20.1 519 39 0.08 | 321 | 0.10 | 0072022 | 0.525+4.4 | 0.0529+38 | 448+10 | 308:+88
21.1 561 369 | 0.68 | 88.1 | 035 | 0.17580+0.49 | 1.508+£2.5 | 0.0622+2.5 | 1079+53 | 1430+46
22.1 364 114 | 032 | 21.2 | 0.02 | 0.0668+1.5 | 0.480£2.6 | 0.0512+2.1 | 423£6 | 180£67
23.1 239 170 | 073 | 92 | 045 | 0.04478+1.4 | 031438 | 0.0509+3.6 | 2825 | 1274310
24.1 388 168 | 045 | 151 | 0.07 | 0.4533:£0.63 | 10.28+0.95 | 0.1646£0.71 | 241213 | 2511+12
25.1 92 27 031 | 3.37 | 3.07 | 0.04234+16 | 0270£6.8 | 0.0463+6.6 | 262+4 -
26.1 301 92 031 | 83.4 03206+13 | 500£2.9 | 0.1130£26 | 180120 | 191445
27.1 148 82 057 | 9.23 | 043 | 00724414 | 0.525+4.4 | 0.0526+41 | 450+6 | 261100
28.1 415 180 | 045 | 155 | 0.51 | 0.04429:0.83 | 0.3737+£2.5 | 0.0612+23 | 274%2
29.1 800 500 | 0.65 | 315 | 0.48 | 0.04631%0.56 | 0.3877+1.6 | 0.06071£1.5 | 2882 | 184%57
30.1 161 92 059 | 919 | 0.91 | 0.06743+12 | 0.569£3.2 | 0.0613+3.0 | 4125
AL136
1.1 187 90 | 050 | 348 | - | 02168+1.1 | 258621 | 0.0865+18 | 1265+13 | 1349+35
2.1 253 253 | 1.03 | 478 | 0.01 | 0.2200+0.83 | 2754£1.8 | 0.0908+1.6 | 1282:+9.6 | 1442+30
3.1 483 306 | 0.65 | 71.0 | 0.57 | 0.1701+0.63 | 2359+1.9 | 0.1006+1.8 |1012.8+59 | 1635+33
41 135 185 | 141 | 21.8 | - | 018782095 | 2.226+2.1 | 0.0859£1.9 | 1109+9.7 | 1337436
5.1 92 44 | 049 | 187 | 0.19 | 02365+13 | 290£3.5 | 0.0889+32 | 1369+17 | 1403+62
6.1 672 1206 | 1.85 | 103 | 0.42 | 0.1781£0.49 | 2.166+13 | 0.0882+1.2 | 105748 | 1387+23
7.1 173 50 | 030 | 297 | - | 01999%11 | 4404+1.9 | 0159815 | 1175+12 | 2453425
8.1 430 221 | 053 | 60.8 | 0.68 | 0.1635+0.65 | 1.844+2.4 | 0081823 | 976£5.9 | 124145
9.1 253 188 | 077 | 260 | 217 | 0.1169£1.1 | 1.345+49 | 0.0834£48 | 713+7.4 |1279+93
101 62 37 | 061 | 13.0 | - | 02447+15 | 325£36 | 0.0964+32 | 1411£19 | 155560
11.1 87 39 | 047 | 151 | 1.80 | 0.1991+13 | 230£51 | 0.0839+49 | 1171+14 | 1291+95
12.1 145 87 | 062 | 26.0 | 0.60 | 0.2069+0.98 | 2.766+2.8 | 0.0970£2.6 | 1212£11 | 1566+48
13.1 68 36 | 054 | 276 | - | 0469614 | 934£25 | 01442421 | 2482:+28 | 2278+35
141 230 192 | 0.86 | 483 | 035 | 0243312 | 2.52242.7 | 0.0752£24 | 1404%16 | 1074+48
15.1 189 108 | 059 | 350 | - | 02158£23 | 2.025+3.7 | 0.0681£2.9 | 126027 | 870+60
16.1 260 96 | 038 | 43.1 | 0.04 | 0.1929+0.86 | 2.033£2.0 | 0.0764+18 | 1137£9.0 | 1107£36
17.1 173 147 | 0.88 | 332 | 046 | 0.2218£1.0 | 2.416£26 | 0.0790+23 | 129112 | 1172446
AL154

1.1 633 315 | 051 | 335 | 0.00 | 0.0617+1.1 | 0.491£3.4 | 0.0577£3.2 | 385.8+4.2 | 520471
2.1 202 327 | 1.68 | 478 | 0.10 | 0.2754+0.80 | 3.783+1.7 | 0.0996+15 | 1,568+11 | 1,617+28
3.1 381 48 | 013 | 255 | 0.06 | 0.0777+£0.79 | 0.751£2.1 | 0.0701£1.9 | 482.5+3.7 | 930+39
41 604 99 | 017 | 394 | - | 00760+1.9 | 0.620£2.8 | 0.0592+21 | 472.3£8.5 | 574+45
5.1 216 300002 | 831 | 1.22 | 00443113 | 023293 | 0.0380+92 | 279.5+3.6 | -484+250
6.1 365 298 | 0.84 | 257 | 032 | 0.0817+12 | 0.630£3.3 | 0.0559%3.1 | 506.1+6.0 | 450+ 68
7.1 286 100 | 036 | 60.7 | 0.12 | 0.2468:0.68 | 5.195+1.7 | 0.1526+1.6 | 1,422+8.7 | 2,376+ 27
8.1 194 35 | 019 | 226 | 0.29 | 0.1356£0.89 | 1.900£2.8 | 0.1016+2.6 | 819.8:+6.8 | 1,654+ 49
9.1 555 43 | 0.08 | 193 | 0.41 | 0.04027+0.69 | 0.2672£2.7 | 0.0481+27 | 254.5+1.7 | 105+ 63
101 176 150 | 0.88 | 624 | - | 0.04138£1.8 | 031474 | 0.0551£7.2 | 2614146 | 4174160
11.1 143 121 | 0.88 | 523 | - | 0.04266£1.4 | 0.331%£57 | 0.0563£5.5 | 2693%3.7 | 463+120
12.1 632 9 | 001 | 209 | - |0.03868+0.69 |0.2940£3.2| 0.0551+32 | 244.6£1.7 | 417+ 71
13.1 956 93 | 0.10 | 121 | 0.05 | 0.14767+0.62 | 1.421£1.2 | 0.0698:£0.98 | 887.9:+5.2 | 922+ 20
141 1267 27 | 002 | 450 | 0.16 | 0.04129+0.58 | 0.2885:£3.0 | 0.0507+3.0 | 260.8+1.5 | 226+ 69
15.1 1251 376 | 031 | 80.6 | - |0.07503+0.44 |0.5918+13|  0.05721 466.4£2.0 | 500+ 28
16.1 129 80 | 071 | 377 | 0.00 | 03416+19 | 7.58+2.2 0.1609 1,895+31 | 2,465+ 20
17.1 600 42 | 007 | 243 | 1.52 | 0.04634+0.82 | 0.413+8.7 0.0646 292.0+23 | 760+180

TR PIRZEEILL 10 IR, Pbe Al Pb* 73 i A 3 3 38 B RO 1 1 LR B 90 23, T A7 448 53 22 2R T 1) 2Py o0 8 3
Bt AT TAZIE,
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Chronology of the Precambrian metamorphic series
in the Alxa area, Inner Mongolia

GENG Yuan—sheng', WANG Xin—she', SHEN Qi—han', WU Chun—ming’

(1. Institute of Geology, Chinese Academy of Geological Science, Beijing 100037, China;
2. Department of Earth Sciences, Graduate School, Chinese Academy of Science, Beijing 100039, China)

Abstract: The formation ages of the early Precambrian metamorphic series in the Alxa area, Inner Mongolia,
have preliminarily been determined using the zircon SHRIMP U —Pb and single —zircon stepwise evaporation
methods. The Yiken Us Formation—complex in the lower part of the Debusige Group—complex formed ~2700
Ma ago and underwent two phases of metamorphism in the late Neoarchean and at the end of the
Paleoproterozoic. The oldest (3.5 Ga) detrital zircons in the area have been found in the formation —complex,
suggesting that older crustal material probably exists in the area. The Bayan Ul Formation—complex formed in the
period of 2500—2264 Ma and is considered to be of Paleoproterozoic age. SHRIMP ages of 1367 and 1617 Ma
have been obtained for detrital zircons in the Alxa Group —complex, which means that the possibility that the
Alxa Group —complex might belong to the Mesoproterozoic cannot be ruled out. Isotope chronological studies
indicate that the Precambrian metamorphic series in the area consists of several metamorphic series of different
ages and geneses, which have their own compositional characteristics, so they should be subdivided into the
Neoarchean Debusige Group —complex, Paleoproterozoic Bayan Ul Formation —complex and Paleo — and
Mesoproterozoic Alxa Group—complex.
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