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Simplified geological map and isotopic sample locations in the Lingyuan area
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1—Quaternary; 2—acid volcanic rocks of Yixian Formation; 3—sedimentary rocks of Yixian

Formation ; 4—Zhangjiakou Formation ; 5—andesite; 6—acid volcanic rocks; 7—breccia; 8—conglomerate ;
9—tuff; 10—sandstone; 11—sand—shale stone; 12—attitude; 13—fault ; 14—location of vertical section

15—sample location; 16—key fossil bed; 17—angular unconformity. Ki,z—Zhangjiakou Formation;

K;y—Yixian Formation
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Table 1 Information of isotopic samples from the Yixian

Formation in Lingyuan area

YX2795 MR EAE /N AT R
AW, —FABEHNEN, 5 —F
ATLHER, EBREGEAFEENG—

M R 85 A EBH U T RIE =k

HRHms GPS A %5 = g B4

YX277 | 41°01.466', 119°11. 779’ |@R%E| BFLWLO XEINFEFH W —BEFT . EAHER.GEZE. K
YX278 | 41°02.540", 119°12.554' | MG | FWHARIITORMY | RERFEZE  B160~70pm,. K E R H1.2~1.5,
YX279 | 41°02.501', 119°12.371" [W&A| WFUNFRLE | KERFEZL ACKE H 3 .

41017-2 | 41°03.186, 119°11. 907 |MRE| WMEWRAEY | KERFELER #2971 #””_Jw s B IE J B AR 53 AT 3
YX281 | 41°09.106', 119°16. 901 |Mis# RERF *ERTFEZ BB EEEPb/®U F17"Pb/*U

REF, —FRE BN, 5 —FM R TAEE K
BB A FBENE M UFIES YX2775##
it R3S BB 5 A R AR AR ) (B 2) LA 24 R S
Ho R IE 5 B 40 B B8 o IR & 38 B °Ph/ U —
PTPh/# U 2R Bm B AL M E K 4.5.6.15,
18,2081 S J5 (R 2) , KRB S MBI 54T (B
3D, H AL A 125. 340. 9Ma,

100 un AEX 15 k¥ 11 nd

YX277

YX279

. 109 un AUX

YX281

BT B B S E R 1.2.3.7,
11,16.23.26 . 29 UMl U 5 (R2) , KRR R HIEFI
HERSF (B3) , AL #4E 18 124 4+ 1. 1Ma,

4101725 R P HE AR B —  RGIFFEK
BRI E KEBME2~4. B 21N R,
B IEJE B & 2 7 B3 b B £ I B P°Pb/®*U—
2TPb/* U MR EE B MACE HE K 2.9.14.19

160 un AU

YX278

15 KV il nd

100 an  AVX 15 k¥ 16 ni

410172

15 kY 11 nA

2 BEHXCEARGFREORRCER RO BENBOCHMRRAE

Fig. 2 CL photoes of zircons in the samples from Yixian Formation in Lingyuan area,

the black circles are the positions of laserpoints
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F2 NBAHRKME ICPMS#H U-Pb AHER—K
Table 2 Zircon U-Pb data by LA-ICPMS for sample in Yixian Formation

N 207Pb/206Pb 207Pb/235 U ZOGPb/ZBSU 208Pb/232 Th 238U t(207 Pb/235 U) t(ZOG Pb/238 U) t(208Pb/232Th)
BES  am |t | mE | 21 | wE | 210 | wE | Tt || miE | £1o | WE | 10| WE ] <10
YX277-1 0. 04792 (0. 00098|0. 12975|0, 00250(0, 0196410. 00019|0., 00612|0. 00008| 0.85 | 124 2 125 1 123.3| 1.6
YX277-2 0. 05677(0.00120|0. 15446|0. 00310(0. 01973|0. 00019 0. 00680|0. 00008 1. 21 | 146 2 126 1 137.0| 1.6
YX277-3 0.04944(0. 00110/ 0. 14005|0. 00300 0. 02055|0. 00020 |0. 00637]0. 00008 0. 90 | 133 2 131 1 128. 3] 1.6
YX277-4 0. 04857(0. 00104 {0. 13395 0. 00274|0. 02000 0. 00019 0. 006490. 00008| 1. 24 | 128 2 128 1 130.8| 1.6
YX277-5 % 0.0644810. 00132|0. 17264 |0. 00338(0. 01942|0. 00018(0. 00771|0. 00010 1.37 | 162 2 124 1 155.0( 2.0
YX277-6 0. 05578]0. 00116 (0. 15149|0. 00302 (0. 01970(0. 00019(0. 00677|0. 00008 0. 87 | 143 2 126 1 136.4| 1.6
YX277-7 0. 05239(0. 00110(0. 13977|0. 00280(0. 01935|0. 00018}0. 00630|0. 00008| 0. 89 { 133 2 124 1 126.9] 1.6
YX277-8 0. 04924 (0. 00110(0. 13541 (0. 00288|0. 01995|0. 00019]0. 00765|0. 00010| 0. 85 | 129 2 127 1 154.0| 2.0
YX277-9 0. 05238(0. 00110|0. 14165|0, 00282(0. 01962|0. 00019|0. 00647|0, 00008| 1.07 | 135 2 125 1 130.4| 1.6
YX277-10 0. 05050(0. 00106]0. 13781/0. 002740, 01979|0. 00019|0. 0067210. 00008/ 0. 87 | 131 2 126 1 135.4| 1.6
YX277-11 0. 0483110, 00100]0. 12868|0. 00256]0. 01932]0. 00018|0, 00859(0. 00012| 1,11 ] 123 2 123 1 173.0( 2.0
YX277-12 0. 04837(0. 00272{0. 132860, 00698{0. 01992{0. 00020|0. 006310, 00010| 1. 40 | 127 6 127 1 127.0| 2.0
YX277-13 0. 04804 0. 00100|0. 12831 (0. 00254 |0. 01938(0. 00018|0. 006380, 00008| 1. 17 | 123 2 124 1 128.5( 1.6
YX277-14 » |0. 04888|0. 00102|0. 14111{0. 00282|0. 02094 |0. 00020} 0. 00669 (0. 00008| 0. 96 | 134 2 134 1 134.8| 1.6
YX277-15 0. 05157(0. 00366|0. 137480, 00928(0. 01933|0. 00021 0. 00608|0. 00010| 0. 93 | 131 8 123 1 123.0{ 2.0
YX277-16 0. 05222(0. 00106|0. 14157|0. 00276 (0. 01967 |0. 00019|0, 00642 0. 00008| 0. 75 | 134 2 126 1 129.3| 1.6
YX277-17 0.04886(0. 001040, 13236|0. 00270(0. 01965|0. 00019 |0. 00636]0. 00008 1.26 | 126 2 125 1 128.1| 1.6
YX277-18 0. 04840(0. 00102|0. 1311310, 00264 (0. 01965}0. 00019|0. 00635 |0, 00008| 1.37 | 125 2 125 1 127.9| 1.6
YX277-19 0. 04965(0. 00104 0. 13664 0. 00274:0. 01996|0. 00019|0. 00642|0. 00008| 1.23 | 130 2 127 1 129. 3| 1.6
YX277-20 0.05209(0. 001100, 14179|0. 00286 |0. 01975{0. 00019{0. 00649|0. 00008 0. 97 | 135 2 126 1 130. 8} 1.6
YX277-21 0.04918}0. 00108|0. 13253 (0. 00280|0. 01955(0. 00019{0. 00640(0. 00008| 1,37 | 126 2 125 1 128.9| 1.6
YX277-22 0. 04845(0. 00104 0. 12984 (0. 00268|0. 01944 |0. 000190, 00617 (0. 00008| 0. 93 | 124 2 124 1 124. 3| 1.6
YX277-23 0. 048800, 00132|0. 13209|0. 00344 (0. 01963|0. 00019]0. 00628|0. 00010| 1.28 | 126 4 125 1 127.0| 2.0
YX277-24 x| 0. 049100, 00102|0. 14262(0. 00284 |0. 02107 |0, 00020{0. 00669}0. 00008| 1. 01 | 135 2 134 1 134.8| 1.6
YX277-25 0. 04906 |0, 00104 |0. 13730|0, 00280(0. 02030|0. 00020|0. 006460, 00008} 1.10 | 131 2 130 1 130.2| 1.6
YX277-26 0.04774(0. 00100|0. 12703|0, 00254 (0. 01930|0. 00019|0. 00625| 0, 00008| 0. 89 | 121 2 123 1 125.9| 1.6
YX277-27 0. 04974(0. 00108|0. 13907| 0. 00290 0. 02028|0. 00020|0. 0069610, 00010 1.07 | 132 2 129 1 140.0| 2.0
YX277-28 0. 04906 (0. 00106(0. 12913|0. 00266{0. 01909|0. 00018|0. 00620 (0. 00008 1. 46 | 123 2 122 1 124.9( 1.6
YX277-29 0. 05005(0. 00106|0. 13505{0. 00276{0. 01957}0. 000190. 00661 |0, 00008| 1.29 | 129 2 125 1 133.2] 1.6
YX277-30 0. 04892(0. 0010810, 13532]0. 00288|0. 020060, 00019|0. 00639(0. 00008| 1. 17 | 129 2 128 1 128.7| 1.6
YX277-31 0.05389(0. 00346 |0, 14603 |0, 00888|0. 01965]0. 000210, 00615(0, 00010| 1.10 | 138 8 125 il 124.0| 2.0
YX277-32 0. 048780, 00106|0. 13367|0. 00280|0. 01988|0. 000190, 00721|0. 00010 1.02 | 127 2 127 1 145.0| 2.0
YX277-33 0. 04960 0. 00106|0. 13533|0. 00278(0. 01979|0. 00019]0. 00656 |0, 00008| 0, 68 | 129 2 126 1 132.2] 1.6
YX277-34 0. 0480910, 00348(0. 12329(0. 00856 |0. 01859 (0. 00020]0. 00590} 0. 00010} 0. 92 | 118 8 119 1 118.8| 1.8
YX277-35 0. 05040(0. 00104|0. 13170|0, 00262|0. 01896 |0. 00018{0. 00551 |0, 00008| 0. 54 | 126 2 121 1 111. 1| 1.6
YX278-1 0. 063390, 00132(0. 17234|0, 00346 (0. 01972|0. 00019}0. 00738[0. 00010| 1.11 | 161 2 126 1 149.0( 2.0
YX278-2 0. 05009{0. 00106 (0. 13892|0. 00286 (0. 02012|0. 00019{0. 006380. 00008| 1.16 | 132 2 128 1 128.5| 1.6
YX278-3 0. 04855(0, 00422(0. 12905|0. 01084 |0. 01928|0. 00021|0. 006110, 00010 0. 69 | 123 10 123 1 123.1| 1.8
YX278-4 % 0. 05024 (0. 00106|0. 14607|0. 00298(0. 02109|0. 00020|0. 00697{0. 00010| 1. 27 | 138 2 135 1 140.0( 2.0
YX278-5 = 0. 049830, 00108(0. 13703|0. 00290|0. 01995|0. 00019|0. 00609]{0, 00008| 1.12 | 130 2 127 1 122.7| 1.6
YX278-6 % 0. 04748 (0. 00096 (0. 12018| 0. 002380, 01836|0. 00018|0. 00570 (0. 00008 0. 55| 115 2 117 1 114.9f 1.6
YX278-7 0.05276(0. 00112|0. 14611|0, 00300|0. 02009}0. 00019|0. 00637 (0. 00008| 1. 13 | 138 2 128 1 128.3f 1.6
YX278-8 0.05515(0. 00116|0. 15058} 0. 00308{0, 01980]0. 00019|0. 00694 (0. 00010| 1. 05 | 142 2 126 1 140.0| 2.0
YX278-9 0. 04795(0. 00100|0. 13000|0. 00266 |0. 01966}0. 00019|0. 00662 (0. 00008| 1. 37 | 124 2 126 1 133.4| 1.6
YX278-10 0.05992(0. 00126|0. 16145|0. 00330|0. 01954}0. 00019|0. 00701|0. 00010| 1. 33 | 152 2 125 1 141.0| 2.0
YX278-11 0. 05194|0. 00108|0. 13826{0. 00278{0. 01931|0. 00019|0. 00636 (0. 00008| 1.11 | 131 2 123 1 128.1} 1.6
YX278-12 0.05331|0. 001280, 14386|0. 00334|0. 019570. 00019 0. 00668|0. 00010| 1.50 | 136 2 125 1 135.0( 2.0
YX278-13 0. 04938(0. 00106|0. 13661|0. 002840, 020060, 00019|0. 00690(0. 00010| 1.14 | 130 2 128 1 139.0| 2.0
YX278-14 0. 051100, 00108(0. 13662]0. 00280|0. 01939|0. 00019|0. 00633|0. 00008| 1. 11| 130 2 124 1 127.5| 1.6
YX278-15 % [0, 05005|0. 00106|0. 143410, 00296 {0. 02078|0. 00020 0. 00506 |0, 00008| 1. 38 | 136 2 133 1 102.0( 1.6
YX278-16 0. 048440, 00112(0. 13300{0. 003000, 01991]0. 00019} 0. 00688|0. 00010| 1.04 | 127 2 127 1 139.0| 2.0
YX278-17 0.04917(0. 00106}0. 13177{0. 00276|0. 01943]0. 000190, 00664 |0. 00008| 1.56 | 126 2 124 1 133.8| 1.6
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g2
# . 207Pb/206 Pb 207Pb/235U 206Pb/238U 208Pb/232 Th ZBBU t(207 Pb/ZSS U)t(ZOGPb/238 18)) t(ZOSPb/ZSZTh)
T T | k1o | W | 1o | EME | o | BHE |+l | I0| g | 10 | m0E | 210 | it | +10
YX278-18 * |0.08674(0.00178|0. 23787|0. 00472|0. 01989|0. 00019|0. 00802 | 0. 00010{ 0. 69 | 217 4 127 1 |161.0f 2.0
YX278-19 |0.05154|0.00112|0. 13879|0. 00294 |0. 01953{0. 00019 |0. 00668|0. 00008| 1. 27 | 132 2 125 1 |134.6| 1.6
YX278-20 * |0.09747|0. 00200|0. 26778 0. 005300. 01992|0. 00019(0. 00814 |0. 00010| 0. 80 | 241 4 127 1 |164.0] 2.0
YX278-21 |0.05038|0. 00460 |0. 13766}0. 01218|0. 01982|0. 00022 0. 00625|0, 00010 0, 62 | 131 10 126 1 [125.9f 2.0
YX278-22 |0.06330{0.00132(0. 16979|0. 00344 |0. 01945]0. 00019 |0. 00728{0. 00010| 0. 76 | 159 2 124 1 |147.0f 2.0
YX278-23 |0.05059|0,00112|0. 13691 0. 00294 0. 01963|0. 00019|0. 00661|0. 00008 | 0. 84 | 130 2 125 1 [133.2] 1.6
YX278-24 |0.05218]0. 004920, 13771{0. 012600. 019140. 00021 |0. 00601|0. 00010| 0. 75 | 131 12 122 1 |121.1} 2.0
YX279-1 % |0.05800(0.00122(0. 16269|0. 003480, 02035|0. 00021|0. 00610|0. 00008| 1. 52 | 153 4 130 1 [122.9f 1.6
YX279-2 % |0.02988|0.00072|0.07793|0. 001880, 01892|0. 00019]0. 00616|0. 00008| 1. 34 | 76. 2 2 121 1 [124.1] 1.6
YX279-3 % {0.07392|0.00572|0. 22415]0. 01654 | 0. 02199|0. 00026 | 0. 00663 0. 00012| 0. 85 | 205 14 140 2 [134.01 2.0
YX279-4 0. 05019{0. 003400. 13907|0. 00892 0. 02009}0. 00022 |0. 00634]0. 00012| 1. 32 | 132 8 128 1 |128.0| 2.0
YX279-5 0. 04898|0. 00100 0. 132550, 0027410, 01963 | 0. 00020|0. 00623 |0. 00008| 1. 34 | 126 2 125 1 }125.5| 1.6
YX279-6 0. 05068|0. 00108 0. 135220, 00290 0. 01936 | 0. 000201 0. 00603 | 0. 00008 1. 48 | 129 2 124 1 [121.5| 1.6
YX279-7 * |0.07034|0.001640.19285|0. 00450|0. 01989{0. 00020|0. 00685 0. 00010} 0.28 | 179 4 127 1 |138.0f 2.0
YX279-8 0. 05697|0. 00122(0. 15253|0. 003260, 01942|0. 00020 0. 00608|0. 00008| 0. 68 | 144 2 124 1 1122.5| 1.6
YX279-9 0.05145|0. 00114 0. 13487 |0. 00300{0. 01902 |0. 00019 0. 00606 | 0. 00008| 0. 73 | 128 2 121 1 |122.1] 1.6
YX279-10 | 0.04995|0. 00106(0. 13643 |0. 00292 (0. 01981]0. 00020 | 0. 00645]0. 00008| 1. 56 | 130 2 126 1 |130.0f 1.6
YX279-11 % |0.05716(0. 00122 0. 14485|0. 00308|0. 01838{0. 00018 0. 00621}0. 00008| 0. 60 | 137 2 117 1 |125.1] 1.6
YX279-12 |0.04847|0.00106|0. 12819|0. 002800, 01919|0. 00019 0. 00628|0. 00008 | 1. 49 | 122 2 123 1 (126.5] 1.6
YX279-13 [0.05082|0. 00106|0. 13473|0. 00282 0. 01923|0. 00019 0. 00624|0. 00008| 0. 38 | 128 2 123 1 [125.7] 1.6
YX279-14 [0.05333|0.00126|0. 13884|0. 00328 0. 01888]0. 00019 0. 006660. 00010} 0. 88 | 132 2 121 1 |134.0] 2.0
YX279-15 |0.05859|0.00122|0. 15645|0. 00326 |0. 01937}0. 00019|0, 007010, 00010| 0. 89 | 148 2 124 1 |141.0| 2.0
YX279-16 * |0. 08651 0. 00202|0. 23425 0. 00540|0. 01964 |0. 00020 0. 00884|0. 00012| 1. 02 | 214 4 125 1 1178.0| 2.0
YX279-17 [0.050210.0011210. 131380, 00292 0. 01898|0. 00019 0. 00587|0. 00008| 0. 72 | 125 2 121 1 |118.3| 1.6
YX279-18 |0.04763|0. 00106|0. 12727|0. 00282|0. 01938|0. 00019 |0. 00648]0. 00008} 1.43 | 122 2 124 1 |130.6| 1.6
YX279-19 |0.05462|0. 00118|0. 14284 |0. 00306 | 0. 01897|0. 00019 |0. 00658}0. 00008| 1. 18 | 136 2 121 1 |[132.6] 1.6
YX279-20 |0.05027!0. 00108|0. 13714|0. 00294 0. 01979|0. 00020 0. 00698|0. 00010| 0. 69 | 130 2 126 1 |141.0{ 2.0
YX279-21 [0.05085|0.00114/0. 13739|0. 00304 |0, 01960|0. 00020 0. 00638|0. 00008| 0. 96 | 131 2 125 1 [128.5| 1.6
YX279-22  |0.05244|0. 0010810, 14515|0. 00296|0. 02008 0. 00020 | 0. 00679|0. 00010} 0. 76 | 138 2 128 1 |[137.0f 2.0
YX279-23 % |0.08771|0. 001840, 23995|0. 00500 |0. 019840. 00020|0. 00821}0. 00012| 0.91 | 218 4 127 1 [165.0( 2.0
YX279-24 |0.04771(0. 00116|0. 13071|0, 003120, 01987 |0. 00020 |0. 00908|0. 00012| 0. 68 | 125 2 127 1 |183.0| 2.0
YX279-25 [0.10192]0. 00216|0. 27498]0. 00574 |0, 01957 | 0. 00019 0. 00941|0. 00012 0. 68 | 247 4 125 1 |189.0f 2.0
YX279-26 * |0, 07850|0, 001620, 22682 0. 00462 |0. 020960. 00021 |0. 00802 | 0. 00010/ 0. 91 | 208 4 134 1 |161.0[ 2.0
YX279-27 |0.04842|0. 00404|0. 13513|0. 01086 |0. 02024 {0. 00022 |0. 00641|0. 00010} 0. 79 | 129 10 129 1 [129.0f 2.0
YX279-28 |0.05096|0. 00112 0. 13526|0. 00296, 0. 01926 | 0. 00019 | 0. 00660{0. 00010| 1.14 | 129 2 123 1 |[133.0f 2.0
YX279-29 * |0, 06260|0, 001280, 167300, 00338|0. 01939|0. 00019}0, 00705|0. 00010| 0. 66 | 157 2 124 1 |142.0{ 2.0
41017-2-1 |0. 05621|0. 00640/ 0. 14865|0. 01660|0. 01919{0. 00058 |0. 00520|0. 00038| 2. 35 |140. 7|14, 67|122. 5| 3. 66 |104. 8| 7. 69
41017-2-2 % |0, 21309]0. 01179|0. 68066 | 0. 03518|0. 02318|0. 00066 | 0, 02835|0. 00095| 2. 43 |527. 2|21. 25|147. 7| 4.13 |565.1)18. 66
41017-2-3 | 0. 05458(0. 00579 (0. 14862|0. 01549{0. 01976 0. 00055|0. 00666|0. 00043| 2. 77 |140.7|13.69|126.1| 3.49 [134.2| 8.56
41017-2-4 | 0.05164|0. 006880, 13552|0. 01769|0. 01904 |0. 000640, 00596|0. 00031| 1. 05 [129.0|15.82|121. 6| 4. 03 |120. 0] 6. 28
41017-2-5 {0.04523|0. 00367 |0. 11891 |0. 00957|0. 01907|0. 00043} 0. 00567|0. 00018| 1.15 [114.1} 8.69 |121. 8| 2.75 |114. 3| 3. 66
41017-2-6  |0. 05425|0. 00757(0. 14750|0. 02015 |0. 01972|0. 00069|0. 00579 |0. 00032{ 0. 99 {139, 7|17. 83|125. 9| 4. 38 |116. 7] 6.44
41017-2-7  |0. 05400|0. 01311|0. 13459|0. 03186 |0. 01808|0. 00105 |0. 00545|0. 00064 | 1.57 |128. 2|28.52|115. 5| 6. 63 |109. 9]|12. 95
41017-2-8 | 0. 05184]0. 00665|0. 13243 |0, 01666{0. 01853 |0. 00060 |0, 00572|0. 00043| 2. 28 {126. 3|14. 94|118. 3| 3. 78 |115. 3] 8. 57
41017-2-9 % |0, 09527|0. 00484 0. 28113]0. 01407|0. 02140|0. 00046 0. 00971 0. 00024| 1.17 251. 6|11. 15[136. 5| 2. 93 | 195. 3| 4. 86
41017-2-10 | 0. 05132]0. 00710|0. 13570 0. 018480. 01918|0. 00060|0. 00389|0. 00047 1. 88 |129. 2|16.52|122. 4| 3. 81 | 78.5 | 9.54
41017-2-11 | 0. 04747|0. 00701 0. 12416 |0. 01808/ 0. 01897|0. 00061]0. 00580|0. 00042 | 1. 93 |118.8{16.33|121. 1| 3. 83 |116.9] 8.45
41017-2-12 | 0. 054660. 00740(0. 14274 0. 01897|0. 01894 0. 00061 |0, 00493 |0. 00041| 2. 24 |135.5|16. 86|120.9| 3.88 | 99.4 | 8. 24
41017-2-13 | 0. 04954 |0. 00581{0. 13073 |0. 01511|0. 01914 0. 00054 |0, 00612{0. 00035| 2. 09 |124. 7|13, 57|122. 2| 3. 42 |123.4| 7. 12
41017-2-14 * | 0. 05002 |0. 00727|0. 14054 | 0. 02005 | 0. 02037 0. 00071 |0, 005500. 00044 | 1. 93 | 133, 5|17. 85|130. 0| 4. 46 110.9| 8.78
41017-2-15 | 0. 04068|0. 00511 0. 11058 (0. 01370]0. 019710. 00057 0. 00555|0. 00034| 1. 99 [106.5]12.52|125. 8| 3.57 |111. 9/ 6. 88
41017-2-16 |0. 05108/0. 00849|0. 13366|0. 02190{0. 01897 |0. 00065 [0. 00646 |0. 00048 | 1. 98 [127.4|19.61|121.1] 4.11 [130.2] 9.73
41017-2-17 0. 046900, 00744 [0. 12296(0. 01914 |0. 01901 |0. 00069 0. 00578|0. 00049| 2. 15 |117. 8{17.31|121. 4| 4.35 | 116, 5| 9. 76
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k2
. 207 Pb/ZOG Pb 207 Pb/ZSSU 206 Pb/238U 208 Pb/Z3Z Th 238 U t(207 Pb/235 U) I(ZOG Pb/238 U) t(ZOS Pb/ZSZTh)
BES T | 2o | i | £ | WE | 20 | W& | 210 |7 s | <10 | 30 | Z10 | 30 | 21o
41017-2-18 |0.06015|0. 00698|0. 15376|0. 01752|0. 01853 |0. 00055|0, 00559|0. 00024 | 0. 90 | 145. 2|15. 42(118. 4| 3.49 |112. 7| 4. 88
41017-2-19 % |0. 05060|0. 00742|0. 16486|0. 02371 (0. 02362|0. 00083 |0. 00749|0. 00063{ 2. 43 |154. 9(20. 67|150. 5| 5. 23 | 150. 8|12. 58
41017-2-20 |0, 04645|0, 00278|0. 130180, 00779|0. 02032|0. 00040|0. 00531|0. 00017 | 1. 87 [124. 3| 7. 00 [129. 7| 2. 54 {107. 0| 3. 49
41017-2-21 |0.05329|0. 00596|0. 13146|0. 01446|0. 01788|0. 00050{0. 00504 |0. 00028 1. 65 |125. 4|12.97[114. 3| 3. 19 |101. 6| 5. 65
YX281-1 0. 05804 (0. 00126(0. 14958|0. 00314|0., 01869|0. 00018|0. 00551|0. 00008| 1.26 | 142 2 119 1 111.1] 1.6
YX281-2 0. 048350, 00104|0. 13024 |0. 00272|0. 01954]0. 00019|0. 00583 (0, 00008| 0. 69 | 124 2 125 1 117.5] 1.6
YX281-3 0.04787(0. 00104 (0. 13222|0. 00278|0. 02003 |0. 00019|0. 00606|0. 00008 1.17 | 126 2 128 1 122. 1| 1.6
YX281-4 0. 048640, 00120|0. 126300, 0030470, 01884 0. 00018]0. 00335(0. 00006| 0. 82 | 121 2 120 1 67.6 | 1.2
YX281-5 0.05213]0. 00122|0. 13844 [0. 00314 (0. 01926 |0. 00019|0. 00607 (0. 00008| 1.16 | 132 2 123 1 122.3] 1.6
YX281-6 % 0. 05401 (0. 00400|0., 16277|0. 01154 (0. 02186|0. 00024 |0. 00683|0. 00012{ 1.09 | 153 10 139 2 138 2.0
YX281-7 0. 04804(0. 00104}0. 12760|0. 00268]0. 0192710, 000190. 00699(0. 00010| 1.29 | 122 2 123 1 141 2::0
YX281-8 0. 05305 (0. 001260, 13786(0. 00320|0. 01885|0. 00018]0. 00639|0. 00008| 0. 92 | 131 2 120 1 128.7| 1.6
YX281-9 % 0.06483[0, 00136|0, 1740010, 00352(0. 01947|0. 00019|0. 00705(0. 00010| 0. 86 | 163 4 124 1 142 | 2.0
YX281-10 0. 0508710, 00116|0. 13899 (0. 00310|0. 01982|0. 000190, 00659{0. 00010} 1.19 | 132 2 127 1 133 2.0
Yx281-11 % | 0. 08049(0. 00204 (0. 22351 (0. 00552 (0. 02014 |0. 00020 (0. 00839(0. 00012| 1. 04 | 205 4 129 1 169 2.0
Yx281-12 % |0.05020(0. 00120(0. 14518|0. 00342|0. 020980, 00020 0. 00798 0. 00010| 1. 06 | 138 4 134 1 161 2.0
Yx281-13 0.05102(0. 00132|0. 134700, 00340|0. 01915{0. 00019|0. 00644 0. 00008} 0. 95 | 128 4 122 1 129.7| 1.6
Yx281-14 0. 05009 (0. 00104 0. 14002|0. 00282 (0. 02028|0. 00020|0, 00778{0. 00010] 1.45 | 133 2 129 1 157 2.0
Yx281-15* |0.06744|0.00144|0. 18225}0. 00378|0. 019600, 00019/ 0. 00678|0. 00010| 0. 54 | 170 4 125 1 137 2.0
YX281-16 * |0. 050400, 00114 |0, 14555|0. 00320|0. 02094 0. 00020|0. 0077810. 00010| 1.10 | 138 2 134 1 157 2.9
YX281-17 0. 049220. 00100 0. 13576 (0. 00268|0. 02000|0. 00019|0. 01004 |0. 000141 2. 11| 129 2 128 1 202 2.0
YX281-18 0.04718(0. 001040, 12068]0. 00258} 0. 01855 0. 000180, 00614 0. 00008 1.47 | 116 2 118 1 123.7| 1.6
YX281-19 0. 053870, 00118|0. 14007 |0. 00298|0. 01886 | 0. 000180, 00636|0. 00008| 0. 84 | 133 2 120 1 128.1] 1.6
YX281-20 0.05249(0. 00120|0. 14675|0, 00326 (0. 02028|0. 00020|0. 00631[0. 00008| 0. 91 | 139 2 129 1 127.1( 1.6
YX281-21 % |0.05457|0. 00120|0. 128630, 00276/ 0. 01709}0. 00017 0. 00844 |0. 00012| 1.20 | 123 2 109 1 170 2.0
YX281-22 0. 050500, 00108}0. 13190|0. 00274{0. 01894 0. 000180, 00627 (0. 00008| 1. 37 | 126 2 121 1 126. 3| 1.6
YX281-23 0. 051120, 00108|0. 13191|0. 00270|0, 01872|0. 000180, 005360, 00008| 0. 79 | 126 2 120 1 108 1.6
YX281-24 0. 04896 (0, 00106 |0, 12387|0. 00262|0. 01835|0. 000180, 00543 (0. 00008| 1.15 | 119 2 117 1 109.51 1.6
YX281-25 % |0.05814|0. 0042810. 1563710. 0110010, 019510, 00021 0. 00605|0. 00010| 0. 79 | 148 10 125 1 122 2.0
YX281-26 0. 04937{0, 00116|0. 12954|0. 00296 |0, 01903 (0. 00019 (0. 00909|0. 00012| 0.90 | 124 2 122 1 183 | 2.0
YX281-27 * |0, 06623[0.00642|0. 165240, 015520, 01810}0. 00022|0. 00553|0. 00010| 0. 70 | 155 14 116 1 111 2.0
YX281-28 0.04727(0. 00130{0. 12937|0. 00348 0. 01985{0. 00020{0. 00676 |0. 00010| 1.01 | 124 4 127 1 136 2.0
YX281-29 0, 047940, 001020, 12828(0, 00268|0. 01940|0. 00019|0. 00660(0. 00010 1.54 | 123 2 124 1 133 2.0
YX281-30 0. 050090, 00104 (0. 13622|0. 00274|0, 01972|0. 000190. 00513 |0. 00006| 0. 16 | 130 2 126 1 103.4| 1.2
YX281-31 0. 052900, 00130(0. 13296 (0. 00320|0. 01823} 0. 00018|0. 00517|0. 00008| 0. 69 | 127 2 116 1 104.2| 1.6
YX281-32 0. 05499|0. 001360, 14940{0. 00364 {0. 01970]0. 00019|0. 00612|0. 00008| 1.16 | 141 4 126 1 123. 3| 1.6
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Fig. 3 Zircom U-Pb concordian diagram of samples from the Yixian Formation in Lingyuan area
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U-Pb Isotopic Age of the Lower Yixian Formation in Lingyuan of
Western Liaoning and Its Significance

ZHANG Hong; LIU Xiaoming; YUAN Honglin; HU Zhaochu; DIWU Chunrong
Key Laboratory of Continental Dynamics, Department of Geology, Northwest University, Xi'an, Shaanxi, 710069

“Abstract

A new LA-ICP-MS zircon U-Pb dating gave an age of 125~122 Ma for the Dawangzhangzi bed in the
lower Yixian Formation. Together with previous studies, the writers draw conclusions as follows: (1) the
bottom of the Yixian Formation in the Lingyuan and Beipiao—Yixian regions is not synchronous. The
Dawangzhangzi bed in Lingyuan corresponds to the Jianshangou (Zhuanchengzi) bed in the Beipiao—Yixian
region in age. (2) The Yixian Formation is in angular unconformity with the Zhangjiakou Formation in the
Lingyuan area. The isotopic result suggests that the Yixian Formation have a 5~ 6 Ma interval with the
Zhangjiakou Formation, which not only proved that the angular unconformity of the two formations is credible,
but also reflect that the 5~ 6 Ma interval is the key period of the transition of tectonic framework in the
Mesozoic in northern Hebei—western Liaoning area. In the interval, magmatism was in the peak stage in
northeastern China. Moreover, after the interval, the Jehol Fauna prospered, suggesting that the interval is an

important biological interface in the northern Hebei—western Liaoning area.

Key words: U-Pb isotopic dating; LA-ICP-MS; Yixian Formation; Lingyuan, western Liaoning
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