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1-Quaternary residual deposit; 2-Manketouebo Formation acid volcanic rocks; 3—Tamulangou Formation intermediate-basic volcanic rocks;
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Fig.3 CL images of zircon grains for intrusive rocks from Erentaolegai area and serial number of measuring points
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Table 1 LA-ICP—MS zircon U—Pb isotopes analyses of intrusive rocks from Erentaolegai area

HE0° [P FE M £ 1o b+l o /Ma
Fra Pb Th U 27pp/ 2%°pp ppy 23y 26ppy/ 28y 27pb/ 2%%ph 27ph /25U 2Py PEU
ER84003-01 861 894 571  0.0540+£0.0010 0.3566+0.0151 0.0469+0.0007 372441 31011 2965

02 510 483 330  0.0524x0.0004 0.3380£0.0042 0.0467+0.0003 306+19 296+3 29442
03 273 264 276  0.0529+0.0003 0.3412+0.0034 0.0468+0.0004  324%15 298+3 29543
04 187 192 128  0.0540+0.0012 0.3495+0.0082 0.0469+0.0005 372+48 3046 2963
05 328 301 263  0.0529+£0.0004 0.3792+0.0039 0.0520£0.0004  324%19 32643 32743
06 404 434 388  0.0522+0.0003 0.3345£0.0037 0.0465+0.0005 295+15 2933 29343
07 290 351 341  0.0540+£0.0010 0.3512+0.0151 0.0468+0.0011 369+41 30611 295+7
08 196 279 260  0.0526+0.0006 0.3395£0.0061 0.0466+0.0004 309+28 297+5 2942
09 96 168 123  0.05130.0007 0.2692+0.0045 0.0038+0.0003 254427 24244 2412
10 25 10 332 0.0597+£0.0002 0.7949+0.0049 0.0966:0.0004 594+14 59443 594+3
11 346 568 362  0.0520£0.0006 0.3393+0.0140 0.0467+0.0011 287432 297+11 29447
12 69 113 91  0.0524+£0.0006 0.3374£0.0056 0.0465+0.0003 302426 29544 29342
13 347 564 337  0.0525£0.0002 0.3355£0.0019 0.0464:0.0002 306+9 2941 29241
14 359 595 467  0.0517£0.0002 0.3341£0.0020 0.0469:0.0002 3339 29342 29541
15 314 607 370  0.0530£0.0007 0.3457+0.0102 0.0469+0.0007 328434 302+8 2964
16 385 737 414  0.0526£0.0004 0.3454+0.0060 0047300004 32219 301+5 298+2
17 277 585 312 0.0534+£0.0010 0.3453+0.0141 0.0465+0.0010 346+41 30111 29346
18 149 268 170  0.0537+0.0015 0.3767+0.0240 0.0492:0.0011 36761 325£18 30946
19 208 371 332  0.0532+£0.0006 0.3457+0.0195 0.0467+0.0021 33919 30115 29413
20 94 159 161  0.0522+0.0005 0.3366£0.0042 0.0468+0.0003 30046 29543 29542
ER840011-01 919 781 617  0.0522+0.0002 0.3255+0.0021 0.0453+0.0003 295+7 286+2 285+2
02 796 689 459  0.0522+0.0002 0.3265£0.0021 0.0453+0.0003 29549 28742 286+2
03 328 286 298  0.0531:0.0004 0.3346£0.0029 0.0457+0.0003 33217 29342 288+2
04 347 302 327  0.0522+0.0004 0.3278+0.0037 0.0455+0.0003 29515 288+3 287+2
05 407 376 324  0.0521:0.0004 0.3233£0.0048 0.0450+0.0005 30019 2844 28443
06 245 258 247  0.0525+0.0006 0.3315£0.0052 0.0457+0.0003 306+26 2914 2882
07 168 212 233 0.0516£0.0005 0.3260+0.0056 0.0458+0.0007 33316 2874 2894
08 449 539 434  0.05210.0004 0.3247+0.0040 0.0452+0.0004  287+14 286+3 285+2
09 105 158 171  0.0528+0.0014 0.3346£0.0117 0.0458+0.0006 32064 2939 28943
10 238 350 256  0.0523£0.0006 0.3326+0.0078 0.0460+0.0007 298+26 29246 2905
11 255 349 316  0.0523£0.0002 0.325:0.0018 0.0451+0.0002 298+11 2861 284+1
12 345 471 421  0.0521£0.0005 0.3292+0.0029 0.0458+0.0002 30012 289+2 28941
13 539 779 424  0.0525£0.0005 0.3293+0.0109 0.0453+0.0011 306+20 289+8 2867
14 397 481 399  0.0516£0.0002 0.3254+0.0024 0.0457+0.0003 3339 286+2 288+2
15 171 205 100  0.0548+£0.0008 0.3456+0.0063 0.04570.0003 467433 301+5 288+2
16 139 138 154  0.0545£0.0015 0.3584+0.0196 0.0472+0.0014 391461 31115 29749
17 275 226 207  0.0553£0.0008 0.4004£0.0072 0.0524:0.0003 433433 34245 32942
18 302 286 201  0.0523£0.0009 0.3351£0.0124 0045700006  298+42 29349 288+4
19 293 237 269  0.0548+0.0005 0.3427+0.0047 0.0453£0.0004  467+25 2994 286+3
20 675 477 419 0.0551£0.0015 0.3674x0.0147 0.0478+0.0006  417+63 31811 30143
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oR = Hb I3
%1
H /10 [R5 £l 0 il o /Ma

Fravet Pb Th U ppy P 27pby U 200ppy 238y 27ppy 2ph 27ph / POU 2P/ 2By
ER10401-01 165 173 190  0.0534+0.0028 0.3345£0.0191 0.0454+£0.0005  346£119  293%15 2863
02 436 506 257  0.0550+£0.0008 0.4250+0.0067 0.0560+0.0003 413+33 3605 35142
03 1209 643 612 0.1511£0.0036 1.0711+0.0339 0.0513£0.0007  2358+40  739+17 3234
04 260 254 204  0.0562+0.0006 0.4354+0.0043 0.0562+0.0003 461422 36743 35242
05 175 229 210  0.0524+0.0009 0.3275£0.0049 0.0454+0.0004 302441 288+4 2862
06 994 544 454  0.1520+0.0028 0.9981£0.0307 0.0475£0.0010  2369+30  703x16 299+6
07 205 213 135  0.0517+0.0008 0.322140.0051 0.0452+0.0003 333£35 283+4 285+2
08 395 427 378  0.0531£0.0008 0.32994+0.0043 0.0451+0.0003 332435 2903 2842
09 678 708 496  0.0547+£0.0006 0.3429+0.0042 0.0454+0.0002 467429 2993 286+2
10 251 289 325  0.0526+0.0003 0.3277+0.0050 0.0452+0.0006 30915 288+4 285+3
11303 454 292 0.0516+0.0005 0.3268+0.0090 0.0455+£0.0007 333422 287+7 287+4
12106 185 90  0.0531£0.0014 0.3372+0.0156 0.0455+0.0010 345457 29512 2876
13 443 793 497  0.0501£0.0005 0.3149+0.0086 0.0456+0.0014 198+31 278+7 288+8
14 477 866 636  0.0516+0.0002 0.3218+0.0025 0.0452+0.0003 33311 2832 285+2
15 177 210 168  0.1021+0.0012 0.7770£0.0138 0.0552+0.0010 166321 5848 347+6
16 718 611 266  0.0529+0.0003 0.3603+0.0030 0.0494+0.0004 32448 312+2 311£2
17 1022 669 494  0.0592+0.0004 0.4020£0.0042 0.0492+0.0007 576£15 343£3 3104
18 1347 704 543  0.0520+0.0004 0.3273£0.0034 0.0456:0.0004 287+16 2873 2882
19 94 34 28  0.0558+0.0021 0.4549+0.0425 0.0584+0.0036 443+81 381£30 36622
20 440 170 86  0.0548+£0.0009 0.3394+0.0075 0.0449+0.0005 467+39 2976 2833
ER84007-01 158 262 231  0.0525+0.0007 0.3453£0.0092 0.0476+0.0008 309432 3017 300£5
02 62 124 76  0.0513£0.0006 0.2714+0.004 0.0384=0.0002 254425 244+3 243+]
03 97 173 162  0.0525£0.0006 0.2764+0.0025 0.0384+0.0004 306+26 248+2 2433
04 41 60 57  0.0513£0.0007 0.2700£0.0046 0.0382+0.0003 254433 243+4 2412
05 156 237 140  0.0530£0.0014 0.2813+0.0053 0.0386:0.0004 328+27 2524 2443
06 54 86 75  0.0530+0.0009 0.2824+0.0058 0.0386:0.0004 328+41 253+5 24412
07 100 188 118  0.0511£0.0012 0.2685+0.0062 0.0381+0.0003 256456 24245 24142
08 109 218 103  0.0516+0.0015 0.2749+0.0095 0.0387+0.0009 33367 247+8 24546
09 147 222 216  0.0539+0.0012 0.3441£0.0141 0.0459+0.0009 369+49 30011 28945
10 18 52 35  0.0528+0.0023 0.2784+0.0142 0.0381£0.0006 320498  249x11 2413
11405 653 233 0.0535+0.0010 0.2848+0.0050 0.0386+0.0003 350443 2544 24412
12252 373 269  0.0533£0.0006 0.3314+0.0042 0.045140.0003 343426 2913 2842
13 18 61 49  0.0532+0.0021 0.2855+0.0141 0.0388+0.0006 339489 25511 245+4
14 49 8 72 00517£0.0007 0.2766+0.0038 0.0388+0.0002 272431 248+3 2461
15 61 106 61  0.0535+0.0009 0.2837+0.0062 0.0387+0.0008 350439 254+5 245+5
16 82 118 69  0.0535+0.0021 0.2857+0.0130 0.0386:0.0004 350489 25510 24443
17 35 49 52 0.0051+0.0016 0.235240.0096 0.0334+0.0005 239472 214+8 21243
18 82 101 127  0.0528+0.0007 0.3253+0.0051 0.0447+0.0003 317431 286:+4 2822
19 175 182 126  0.0536+0.0004 0.3307+0.0035 0.0448+0.0005 354+17 29043 283+3
20 225 227 113 0.0538+0.0009 0.2866£0.0109 0.0386:0.0012 365+71 2569 244+7
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Fig.4 LA-CP-MS zircon U-Pb concordia plot of intrusive rocks from Erentaolegai arca
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R2ACHHZUWRENEEETE (%) MEMBLITE (10°)LFEH S
Table 2 Chemical compositions of major elements (%), trace elements and REE (107) of intrusive rocks from
Erentaolegai area

AU AR BaRERAER S AR O RTECRSE AR B BRRE AR YR
AT H S HTIH
ER84003  ER84007 ER840011 ER10401 ER84003  ER84007 ER840011 ER10401
Si0, 63.30 69.36 68.14 7551 MgO 1.620 0.933 1.420 0.386
TiO, 0.685 0.492 0.629 0.111 Ca0 1.740 0.330 0.647 0.111
ALO; 16.16 16.25 15.07 13.30 Na,O 4.120 2.760 3.440 0.182
Fe,05 4.740 2.880 3.920 1.730 K,O 4.030 4.110 3.590 6.770
FeO 0.370 0.630 0.940 0.880 P,0s 0.260 0.180 0.176 0.027
MnO 0.045 0.025 0.029 0031 | Hetktt 3.180 2.570 2.830 1.760
Li 39.40 14.00 32.50 17.70 Pb 26.00 13.80 1830 19.00
Be 3.860 2.720 2.630 3.020 Bi 0.158 0.274 0.337 0.245
Sc 10.60 4.860 8.080 1.950 Th 4.970 7530 2330 31.30
% 102.0 47.10 63.00 6.300 U 2.350 1.270 6.890 8.630
Cr 47.10 1430 25.80 2.740 La 26.50 26.40 36.60 25.50
Co 21.50 7.490 11.60 1.020 Ce 53.30 63.90 66.10 47.00
Ni 47.80 15.40 17.70 3.380 Pr 6.750 6.350 7.150 5.400
Cu 34.90 29.90 3320 7260 Nd 2730 23.60 25.70 17.90
Zn 86.40 71.10 53.00 3020 Sm 4.840 3.790 4310 3240
Ga 20.60 17.70 18.50 18.60 Eu 1.380 0.890 0.975 0.156
Rb 158.0 156.0 155.0 513.0 Gd 3.790 3.080 3.590 2.700
Sr 659.0 115.0 307.0 161.0 Tb 0.649 0.459 0.581 0.498
Y 17.90 11.80 13.70 18.10 Dy 3.240 2.160 2.810 2,670
Zr 187.0 203.0 259.0 96.00 Ho 0.599 0.408 0.498 0.540
Nb 6.800 10.40 13.80 22.90 Er 1.740 1.180 1.430 1.690
Mo 1.340 2.540 4.010 3.660 Tm 0.291 0.190 0.239 0.309
ad 0.133 0.147 0.199 0.057 Yb 1.740 1.170 1.590 2.080
In 0.043 0.185 0.104 0.041 Lu 0.259 0.185 0235 0311
Sb 1.130 1.810 1.220 2390 | SREE 132.38 133.76 151.81 109.99
Cs 13.30 21.70 20.00 2140 | SLREE 1201 124.9 140.8 99.20
Ba 980.0 571.0 521.0 1410 |SHREE 1231 8.830 10.97 10.80
= LREE

Hf 5410 5.960 7.100 5510 | spRree 9760 14.15 12.84 9.190
Ta 0.455 0.700 1.180 2.150 5 Eu 0.950 0.770 0.740 0.160
w 2.110 3.890 1.600 1310 5 Ce 0.950 1.170 0.940 0.930
Re 0.004 0.005 0.005 0003 |(La/Yby 1092 16.19 16.51 8.790
Tl 3.590 1.930 1.240 10.00 o 3.270 1.790 1.970 1.490

HHRF2IEE o =(Na.O+K,0)/(Si0,~43) 5 M5 HAv SRy aZ Tl i SRk 52 e , i A 400 28 AT 7] : 2014-04-14,
MR K E WS 5 2 n R 8] : 2014-05-06, ML - B RIE4E

(Na,0+K,0)/%
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BEIER AL 7 ER10401— G HeBE
Fig.5 TAS classification diagram of intrusive rocks from
Erentaolegai area
ER84003-Quartz monzonite; ER84007-Fine—grained granite;

ER840011-Biotite syenogranite; ER10401-Quartz porphyry
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Fig.6 Primitive mantle-normalized trace elements diagram of
intrusive rocks from Erentaolegai area (Standard data after
reference [33])
ER84003-Quartz monzonite; ER84007-Fine-grained granite;
ER840011-Biotite syenogranite; ER10401-Quartz porphyry
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Fig.7 Chondrite-normalized REE patterns of intrusive rocks

from Erentaolegai area (standard data after reference [34])
ER84003-Quartz monzonite; ER84007-Fine-grained granite;
ER840011-Biotite syenogranite; ER10401-Quartz porphyry
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Fig.8 (Y+Nb)-Rb discrimination diagrams of intrusive
rocks from Erentaolegai area
ER84003—Quartz monzonite; ER84007—Fine-grained granite;
ER840011-Biotite syenogranite; ER10401—Quartz porphyry
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Zircon LA-ICP-MS U-Pb ages and geochemical features of intrusions in
Erentaolegai area of Inner Mongolia

TIAN Jing'?, LI Jin-wen', WANG Run-he’, LIU Wen’, XIANG An-ping', KANG Yong—jian',
GUO Zhi-jun', DONG Xu-zhou’

(1. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. School of Earth Science and
Mineral Resources, China University of Geosciences, Beijing 100083, China, 3. Inner Mongolia Institute of Geology and Mineral
Exploration, Hohhot 010011, Inner Mongolia, China)

Abstract: The Erentaolegai silver deposit is a large epithermal silver deposit in Inner Mongolia. In this paper, chronologic and
geochemical research were carried out on such intrusions as quartz porphyry, quartz monzonite, biotite syenogranite and fine—
grained granite in the ore district. The zircon LA-ICP-MS U-Pb dating results show that the zircon U-Pb ages of the four intrusion
samples are (285.4+1.9) Ma, (294.3+£0.6) Ma, (287.0+1.2) Ma and (243.9+1.6) Ma respectively, which shows that the intrusions in
the ore district were formed in the two periods of Late Hercynian and Indosinian. The age of the first three samples show that they
were formed by magmatic evolution in the Late Hercynian period, and their geochemical features show the depletion of large ion
incompatible elements such as Ba, Nb, Sr, Zr and Ti, the remarkable enrichment of K and the depletion of Ta, with weak negative Eu
anomalies, and exhibit arc granite characteristics in (Y +Nb)-Rb and Yb- Ta tectonic environment discrimination diagrams for
granitic rock and peraluminous S type granite, which suggests that they were formed in a tectonic environment of syn-collison in
combination with the regional tectonic evolution. The zircon U-Pb age of the fine—grained granite is ( 243.9+1.6 ) Ma, suggesting
that it was formed by magmatic evolution in the Indosinian period; in addition, its geochemical features show the depletion of large
ion incompatible elements such as Ba, Nb, Sr, Ti, Zr and Ti, the remarkable enrichment of K and the loss of Ta, with weak negative
Eu anomalies, and has arc granite characteristics in (Y +Nb)—Rb and Yb- Ta tectonic environment discrimination diagrams for
granitic rock and peraluminous S type granite, which implies that it was formed in a tectonic environment of volcanic arc in
conjunction with the regional tectonic evolution. According to previous studies, the wall rock of the ore district is Tamulangou
volcanic rock formed in the Middle Jurassic, and its “Ar—"Ar isochron age is (162.6+0.7) Ma, which shows that there is no genetic
relationship between the intrusion and the deposit.

Key words: intrusion; zircon U-Pb; LA-ICP-MS; geochemistry; tectonic setting; Erentaolegai ore district; Inner Mongolia
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