$31 1 Mo M SR Vol.31 No. I
2017 4£2 A GEOSCIENCE Feb. 2017

NEROHMR GRS X R R EH T K5Ik
=, 154 U-Pb Fig kKM FE X

AR, mERY, x|, RE&, 'y, & 3

(L R EMBECE(EaT) HBERRA SRR, Jbat 100083; 2. Hfbstt s il SR (b T BR A S Be, Jbat 1000135
3. R EM BT AR LM BT A G, 10T PR 1100345 4. [ESATECERBE, JEat 100089 )

FEE . W BRI R AR AR b R (5 ST AE ) A R AT SHRIMP 577 U-Pb U4 | Hiskfb 22005, Hie % s 1 1
Bio WERATAESS S IERIERA (DS214) (139.1 +1.7) Ma, fEKA(DS220) (134.7 +1.7) Ma, R X AL &
e TR AR, e AR Ib F oA ik . B, HXHMRER R HFHIE, A/CNK SE3H 1.06, Rasgad 48 5iiE i Ao
MEITCEAAAN EEREFEAILE(Th, U, K), WEFH Nb, Ba, Sr, P, Ti FmEgmicE; Mbiidm, H122.90
x107° ~368.77 x10"°, LREE/HREE {5} 5. 71 ~ 14.36, A7k, i Eu 5% B2 (0.10 ~0.50) , FH N A BiEH
AHHIE, K,0 - Na, O #1585 5 E R BAEE SO0 A BUIAE K 7, Y/Nb-Ce/Nb B Bnfbid A A2 B, FEIcE .
TCEFHETE R AE K ST T8 LG A A B RE B B, E7e I R A B AE 7E e IR ) PR YA E . AR i A LA
AT B2 My AR R —r AR A ] E N P & 5 DR — R PR A R A (B R —E R e A G ), fikilE
HAHbFe B W R R AR T SR, FEUA S PAEE B R AR i, (RIS 32y R A B PG e 0 e s

KB ATIAERKYS; SHRIMP £547 U-Pb 4505 RIS BRI AR HX

HE4¥S . P588 SCRRARAERD: A T EHS: 1000 —8527(2017)01 —0020 - 13

Geochemistry and Zircon U-Pb Dating of Granites in Early Cretaceous in
Eastern Xilin Hot, Inner Mongolia and Its Geological Implications

YUAN Jianguo'?, GU Yuchao'”, XIAO Rongge', QU Yunyan’, DUAN Kaibo®, HAN Yue*
(1. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China;
2. General Institute of Chemical Geology Survey, China Chemical Geology and Mine Bureaw, Beijing 100013, China;
3. Shenyang Institute of Geology and Mineral Resources, China Geological Survey, Shenyang, Liaoning 110034, China;
4. Chinese Academy of Governance, Beijing 100089, China)

Abstract; In this paper, a series of analyses including SHRIMP zircon U-Pb isotopic dating, major elements
and trace elements, have been performed on the granite in Early Cretaceous in eastern Xilin Hot in order to
make the discussion of tectonic environment in the study area. The results of the SHRIMP zircon U-Pb dating
are (139.1 £1.7) Ma for syenogranite( DS214) and (134.7 +1.7) Ma for granite ( DS220) , which suggests
that the granite formed in the early period of Early Cretaceous. The geochemical feature of major elements in the
granites is found containing high SiO, and K,0 + Na,O contents, low Al,O, content relatively. The average A/
CNK value is 1. 06, which belongs to weak peraluminous series. The trace element geochemistry shows evident

enrichment of LILE(Th, U and K) , deficit of HFSE (Nb, Ba, Sr, P and Ti). The REE patterns are the rich-
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ment type of LREE/HREE value (5.71 —14.36) with high total REE contents ( 122.90 x 10~ - 368. 77 x
10°°) and strong negative Eu anomalies (0. 10 —0. 50) , which implies that the samples are A-type granites.

The K,0-Na,O diagram for tectonic environments also shows that they are A-type granite. The Y/Nb-Ce/Nb di-

agram of A-type granites of different tectonic environments displays the feature of A2-type granite. These geo-

chemical characteristics of the granites reveal that the granites formed in the extending phase of the post-orogenic

by the evolution of crustal magma with mantle mixing. The cause of the granite may be related to the procession

from the extruding to extending environment which is the result of the lithosphere thinning after the plates colli-

sion (including Mongolia-Okhotsk ocean) with the close of Paleo-Asian Ocean during the Late Paleozoic to the

Early Mesozoic. It was also effected by the westward subduction of the Paleo-Pacific Ocean.
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Fig. 1  Sketch geological map of Xilin Hot area in Inner Mongolia
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Fig.2 The photograph( A) and microphotograph(B) of granites in eastern Xilin Hot
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Fig. 3 Cathodoluminescence ( CL) images of representative zircons and measuring position of the granites in eastern Xilin Hot
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Table 1 SHRIMP U-Pb dating of zircons in the granites in eastern Xilin Hot

. ph,/ U/ Th/ 2pPh*/P2Th/ 26ph/ 2Tph* 27phy/ 206Ph/ 27Ph/
HEe=s 10-6 10°° 1076 10-° 28y 28 25 lo 206 py, lo 238y lo 206 py, lo
DS214-1-1.1 1.60 360 138 7.03 0.40 0.0224 0.0002 0.1530 0.0018 0.0624 0.0003 142.7 2.7 180 420
DS214-1-2.1 2.29 303 115 5.55 0.39 0.0208 0.0003 0.1430 0.0031 0.0682 0.0013 132.5 3.4 194 710
DS214-1-3.1 2.82 148 53 2.87 0.37 0.0219 0.0003 0.1640 0.0033 0.0767 0.0009 138.9 3.6 387 730
DS214-14.1 3.24 384 179 7.50 0.48 0.0220 0.0003 0.1120 0.0030 0.0632 0.0003 142.4 3.0 -554 810
DS214-1-5.1 1.76 375 159 6.95 0.44 0.0212 0.0002 0.1370 0.0018 0.0609 0.0008 135.5 2.7 42 420
DS214-1-6.1 1.89 162 81 3.05 0.51 0.0215 0.0003 0.1950 0.0025 0.0803 0.0005 134.5 3.1 794 530
DS214-1-7.1 3.24 126 42 2.41 0.34 0.0215 0.0003 0.1810 0.0023 0.0866 0.0007 134.9 3.2 646 480
DS214-1-8.1 0.58 242 131 4.65 0.56 0.0223 0.0002 0.1900 0.0017 0.0665 0.0004 139.6 2.8 670 370
DS214-19.1 2.13 159 51 3.16 0.33 0.0226 0.0002 0.1780 0.0018 0.0737 0.0007 142.9 3.2 488 390
DS214-1-10.1 3.05 302 148 5.75 0.50 0.0215 0.0003 0.1270 0.0029 0.0672 0.0008 137.9 3.1 -182 710
DS214-1-11.1 1.80 492 190 9.51 0.40 0.0221 0.0002 0.1320 0.0020 0.0577 0.0003 141.7 2.6 -154 490
DS214-1-12.1 2.61 341 133 6.63 0.40 0.0220 0.0002 0.1220 0.0026 0.0611 0.0003 141.9 2.7 -341 660
DS214-1-13.1 2.83 321 135 6.15 0.43 0.0216 0.0002 0.1020 0.0031 0.0572 0.0009 140.5 2.9 -772 860
DS214-1-14.1 1.83 434 167 8.02 0.40 0.0211 0.0002 0.1220 0.0020 0.0565 0.0004 135.9 2.6 -234 500
DS214-1-15.1 1.70 522 172 10.2 0.34 0.0224 0.0002 0.1390 0.0014 0.0586 0.0003 143.8 2.6 -53 330
DS220-1-3.1 0.08 2035 530 38.1 0.27 0.0218 0.0002 0.1526 0.0003 0.0515 0.0002 138.4 2.3 235 47
DS220-1-5.1 0.53 442 173 8.09 0.40 0.0212 0.0002 0.1680 0.0008 0.0615 0.0006 133.8 2.5 506 170
DS220-1-6. 1 - 544 194 9.90 0.37 0.0212 0.0002 0.1627 0.0006 0.0542 0.0006 134.2 2.5 438 130
DS220-1-8.1 2.03 364 104 6.62 0.29 0.0207 0.0002 0.1360 0.0013 0.0639 0.0003 132.5 2.5 86 300
DS220-19.1 1.56 475 146 8.76 0.32 0.0211 0.0002 0.1320 0.0014 0.0578 0.0003 135.4 2.5 -40 330
DS220-1-13.1 1.49 487 124 8.96 0.26 0.0211 0.0002 0.1380 0.0013 0.0594 0.0004 134.9 2.5 75 310
DS220-1-14.1 1.53 533 116 9.69 0.22 0.0208 0.0002 0.1220 0.0013 0.0546 0.0003 134.0 2.4 -203 320
DS220-1-15.1 2.56 804 346 14.8 0.45 0.0209 0.0002 0.1670 0.0015 0.0783 0.0008 131.5 2.5 534 320
DS220-1-16.1 2.47 600 222 11.1 0.38 0.0210 0.0002 0.1390 0.0013 0.0675 0.0003 134.3 2.4 89 310

TE: Pb Ml Pb ™ )32 T3t Ph RIFETE Phy R FHSEIN™ Ph 4 R4 41 P AUTGIE Phy 2250 1o, iR WA RE
xR2 BRERFBHMEEREEETEULZITER (vy/%)
Table 2 Petrochemical analysis and characteristic parameters of granites in eastern Xilin Hot( % )

Bese J=y A/ KN/ K0/ K,0+
A1 S S0, TiO, A0y Fe,0; FeO MnO MgO CaO K,0 Na,O P,0s AR

# & CNK A NayO NaO
IERAER A DS214-1-1 71.83 0.29 14.08 2.80 0.72 0.02 0.27 0.23 529 3.81 0.08 1.07 100.480 1.12 0.8 1.39 9.11 3.28
FERAERE DS214-12 71.16 0.31 13.91 3.69 1.08 0.03 0.22 0.36 5.15 3.87 0.09 1.05 100.930 1.10 0.87 1.33 9.03 3.37
pidsiba DS220-1-1 70.78 0.26 14.35 2.96 2.02 0.05 0.32 1.34 469 431 0.07 0.72 101.870 0.98 0.86 1.09 9.00 3.43
yidsib= DS220-1-2 70.89 0.28 14.49 2.95 2.20 0.05 0.35 1.19 4.59 4.14 0.07 0.69 101.890 1.03 0.82 1.11 874 3.24
WRBREE  PAYQOL 7232 0.45 13.00 2.07 1.41 0.063 0.46 1.17 4.78 2.83 0.14 1.03 99.723 1.08 0.76 1.69 7.61 2.33
WRBEE  PAYQI2  70.69 0.46 13.58 2.16 1.46 0.069 0.64 1.75 4.13 3.41 0.36 1.21 99.919 1.02 0.75 1.21 7.54 2.60
TERdBES  PSYQO6  69.96 0.52 12,73 2.01 1.77 0.11 0.59 1.85 4.28 272 0.61 2.37 99.520 1.02 0.72 157 7.00 219
WRBEE  PSYQO7  71.21 0.39 13.52 2.08 1.29 0.062 0.35 1.18 520 2.97 0.23 1.23 99.712 1.06 0.78 1.75 8.17 2.36
TERBES  P3YQI 75.87 0.1 11.89 1.41 1.47 0.04 0.09 0.32 473 3.4 0.04 0.60 99.960 1.4 0.91 1.39 813 3.51
s P3YQ2 75.49 0.12 12.21 1.53 1.06 0.03 0.12 0.28 4.60 3.7 0.04 0.75 99.930 1.05 0.91 1.24 830 3.91
RS  P3YQ3 75.96 0.08 12.00 1.37 0.84 0.03 0.16 0.29 4.68 3.4 0.04 1.18 100.030 1.06 0.90 1.38 8.08 3.48
WRPEE  PIOYQL  75.48 0.02 12.38 1.77 0.57 0.02 0.25 0.34 470 2.83 0.07 1.38 99.810 1.19 0.79 1.66 7.53 2.60
SEAE 72.34 0.29 13.30 2.31 1.31 0.05 0.34 0.91 4.74 3.45 0.16 1.15 100.34 1.06 0.82 1.40 819 1.22
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K3 OHERFPUHEERERITREERSE (0,/107%)

Table 3 Rare earth element abundance and characteristic parameters of granites in eastern Xilin Hot(10 )

== = La Ce Pr Nd Sm Eu Gd Th Dy Ho Er
DS214-1-1  EKAERE  22.45 92.93  5.74  22.50 4.96 0.82 4.84 0.87 5.56 .22 3.37
DS214-12  TEKAERE  51.57 125.80 13.21  51.82 10.84 1.17 9.56 1.54 8.78 1.83  4.79
DS220-1-1 B % 54.55 110.70 11.41  40.95  6.89 1.05 6.13 0. 80 4.23 0.85 2.35
DS220-1-2 B+ 59.81 125.10 12.27  43.56  6.99 1.08 6.39 0.79 3.96 0.81 2.20
P4XT02 1 BT 81.20 147.00 17.90  65.80 11.20 1.28 9.46 1.34 6.48 1.19 3.2
PAXT11 1 BE A 71.00 152.00 17.10  63.40 10.90 1.17 9.18 1.39 6.98 .32 3.61
PAXTI2 T BE A 83.10 158.00 18.40  68.20 11.60 1.12 9.82 1.46 7.40 1.40 3.81
P3YQl1 1 BE A 40.20 77.80 10.60  47.90 10.20  0.31 7.26 1.17 6.71 1.19  3.47
P3YQ2 T BE A 43.80 99.68 11.00 47.70  9.80  0.41 7.42 1.25 7. 64 1.42  4.21
P10YQl R B 27.70  42.00 6.39  23.70  3.92 0. 88 2.84 0. 86 4.94 1.47  2.99
ke Ak Tm Yh Lu Y SREE LREE HREE LREE/HREE (La/Yb)y S8Eu  8Ce
DS214-1-1  FKAERE  0.65 3.78  0.52 32,05 170.21 149.39  20.82 7.17 4.26 0.50 1.96
DS214-12  FKIERE  0.87 4.96 0.69  49.28 287.42 254.41  33.01 7.71 7.46 0.34 1.15
DS220-1-1  fE i+ 0.44 2.61  0.37  23.87 243.32 225.54 17.78 12. 69 14.97 0.48 1.03
DS220-12  FE i 0.41 2.44  0.34 22,17 266.12 248.80 17.33 14. 36 17.59 0.49 1.07
P4XT02 TERBEE 0.44 2.74  0.47  30.40 349.70 324.38 25.32 12. 81 21.26 0.37 0.90
PAXTI11 piaAske e 0.52 313 0.54  33.20 342.24 315.57  26.67 11.83 16.27 0.35 1.04
PAXTI2 TR B 0.55 3.34  0.57 37.90 368.77 340.42  28.35 12.01 17.85 0.31 0.95
P3YQl1 TR B 1.08 3.78  0.87 2590 212.54 187.01 25.53 7.33 7.63 0.10  0.90
P3YQ2 TR BT 1.16 4.73  1.05  32.90 241.27 212.39 28.88 7.35 6. 64 0.14 1.08
PIOYQI  fERBEA 0.82 3.67  0.72  20.50 122.90 104.59  18.31 5.71 5.41 0.77 0.75
1000 100
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Fig. 6  Chondrite-normalized REE patterns of granites in eastern Xilin Hot
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Table 4 Trace elements abundance of granites in eastern Xilin Hot(10 )

K5 bk Rb Ba Th Ta Nb Sr Nd Zr Hf
DS214-1-1 IEKIERA 23.19 104. 39 13. 56 3.11 26. 045 5.64 178.53 22.50 17. 00 0. 68
DS214-1-2 ERAER A 23.84 105. 19 16. 08 4.49 32.290 6.42 177. 11 51.82 18.32 0.35
DS220-1-1 Vidrib=1 20. 12 216. 81 14. 39 3.99 36. 460 6.50 175. 67 40. 95 9.84 0.90
DS220-1-2 Vidrib=1 20. 34 225.70 13. 41 3.83 34.930 6.51 170. 50 43.56 9.43 0.55
P3YQ1 R BEA 340. 00 183. 00 27.20 2.33 2.310 25.20 55.50 47.90 187. 00 6.50
P3YQ2 X BEA 299. 00 164. 00 24. 50 2.26 1. 760 20. 70 37.40 47.70 167. 00 6.20
P10YQ1 EHBEA 227.00 253.00 20. 46 0. 36 1. 550 10. 70 51. 60 23.70 191. 00 6. 30

VE: BEAk PIYQI—PIOYQI 5] F AR, 2011,

1000
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Fig. 7 Primitive mantle-normalized trace elements distribution patterns of granites in eastern Xilin Hot
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