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LA—-ICP—MS U—Pb dating of zircons from Tuchengzi Formation in
Qianjiadian of North Beijing and its significance

JIAO Run—cheng',HE Jin—rui', WANG Rong—rong’, WANG Qiang—giang', HUI Guang—ji’

(1. Beijing Institute of Geology , Beijing 100020, China, 2. China University of Geosciences (Beijing) , Beijing 100083, China)

Abstract: Tuchengzi Formation is a widely distributed continental sedimentary stratum in northern Hebei and western Liaoning
provinces. Since the 1980s, the stratigraphic age of this formation has attracted much attention and aroused heated debate among
researchers. Through LA—ICP—MS U-Pb dating of zircons, the authors obtained two early Late Jurassic ages of this formation in
Qianjiadian area. One of them is 157.6+0.7 Ma for the lower part, and the other is 157.1+1.0 Ma for the upper part. Combined with
previous data, the ages of Tuchengzi Formation should be 163— 130 Ma in the Yanshan area. During this period, Tuchengzi
Formation showed mobility and intermittent sedimentary characteristics. The primary sedimentary ages of Yanshan area should be
146—137 Ma, and the contact relationship between Tiaojishan, Tuchengzi and Zhangjiakou formations are not in unconformity. The
authors consider that they should be products of the same ectonic setting in most cases.
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Table 1 List of dating samples of Tuchengzi Formation in Qianjiadian Basin, Yanqing County

S5 2013 i HH =2 MAE 25 R/Ma
116° 22’ 06" E
N1 NP AR R VR ST K TRFAE—B TE GREE) 157.6 £0.7
40° 41" 02" N
116° 21' 47" E
N2 P& 7R e Z R ATRES T T 2 B b 157.1 £1.0
40° 43" 15" N

http://geochina.cgs.gov.cn H1E LT, 2016, 43(5)



1752 h [

Hi 5t 20164F
~
(ol
>
40°43'
Jx
RS
SRR
Py
I [ ae SRR
HUTHH R REUREER S
S i LiEg
(!) 1.|5km

P AT A PREL T 5000 i 020 L SR o TR 51
Fig.1 Simplified geological map showing sampling sites of volcanic rocks of the Tuchengzi Formation in Qianjiadian basin,
Yanqing County, Beijing
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Fig.2 CL images of zircons of N1 samples
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Fig.4 Zircon U-Pb concordia diagram for N1 sample by LA-ICP—MS
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Table 2 Dating result of N1 sample
KRS &8/10° Ffr 2 HhiE RIEFERMa
N1 Pb U WU PrPU 16 Py AU 1o pp2%Phb g 26pp By 1

1 2 70 0.899 0.02503 0.0003 0.1696 0.0095 0.0491 0.0026 159 2

2 2 57 0.63 0.02497 0.0003 0.1703 0.0125 0.0495 0.0038 159 2
3% 15 369 0.522 0.03631 0.0004 0.3252 0.0047 0.0650 0.0009 230 2
4% 7 169 0.504 0.03665 0.0004 0.2839 0.0054 0.0562 0.0011 232 3

5 2 68 0.547 0.02473 0.0003 0.1674 0.0101 0.0491 0.003 157 2

6 2 66 0.681 0.02471 0.0003 0.1679 0.0057 0.0493 0.0016 157 2

7 11 364 0.628 0.02479 0.0003 0.1673 0.0033 0.0489 0.001 158 2

8 9 334 0.486 0.02445 0.0003 0.1673 0.0029 0.0496 0.0008 156 2

9 5 137 1.43 0.02469 0.0003 0.1668 0.0038 0.0490 0.0011 157 2
10 11 310 1.55 0.02495 0.0003 0.1696 0.003 0.0493 0.0008 159 2
11 5 170 1.14 0.02471 0.0003 0.1677 0.0058 0.0492 0.0017 157 2
12 7 261 0.82 0.02432 0.0003 0.1662 0.0042 0.0495 0.0012 155 2
13 6 204 0.791 0.02458 0.0003 0.1674 0.0039 0.0494 0.001 157 2
14 4 129 1.56 0.02504 0.0003 0.1680 0.0081 0.0487 0.0022 159 2
15 6 182 1.17 0.02465 0.0003 0.1680 0.0044 0.0494 0.0012 157 2
16 13 347 1.99 0.02459 0.0003 0.1678 0.003 0.0495 0.0008 157 2
17 2 79 0.642 0.02480 0.0003 0.1667 0.0096 0.0488 0.0028 158 2
18 3 85 1.26 0.02484 0.0003 0.1667 0.0096 0.0487 0.0028 158 2
19* 16 297 137 0.03242 0.0003 0.9143 0.0199 0.2050 0.0039 206 2
20 5 194 0.762 0.02462 0.0003 0.1686 0.0042 0.0497 0.0012 157 2
21 8§ 244 112 0.02503 0.0003 0.1693 0.0049 0.0491 0.0011 159 2
22 2 58 0.552 0.02501 0.0003 0.1706 0.0098 0.0495 0.0028 159 2
23% 16 213 0.442 0.06236 0.0008 1.3612 0.0206 0.1580 0.0023 390 5
24% 4 95 133 0.02965 0.0003 0.2446 0.0136 0.0598 0.0033 188 2
25 2 82 0.615 0.02469 0.0003 0.1680 0.0109 0.0494 0.0032 157 2
26 8§ 285 0.619 0.02507 0.0003 0.1694 0.0042 0.0490 0.0011 160 2
27*% 17 436 0.529 0.03583 0.0004 0.2764 0.004 0.0560 0.0007 227 2
28 7 189 2.08 0.02457 0.0003 0.1671 0.0041 0.0493 0.0011 156 2
29 2 67 0.678 0.02444 0.0003 0.1665 0.0146 0.0494 0.0043 156 2
30 6 195 0.644 0.02503 0.0003 0.1683 0.0036 0.0488 0.001 159 2
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Table 3 Dating result of N2 sample

K& &80t [EINAAA REFE/ Ma
N2 Pb U PEmPUu Yppu 1o 27pp/By lo 27pp/*%pb lo Wpp/By 16
1 1 34 0.967 0.02454  0.0005  0.1661 0.0207 0.0491 0.0336 156 3
2 7 201 1.93 0.02468  0.0003  0.1674 0.0047 0.0492 0.0014 157 2
3% 2 56 0.655 0.03072  0.0004  0.8141 0.0267 0.192 0.0064 195 2
4 5177 116 0.02472  0.0003  0.1675 0.0042 0.0491 0.0012 157 2
5 2 65 0.927 0.02431  0.0003  0.1649 0.0128 0.0492 0.0039 155 2
6 1 35 0.609 0.02507  0.0003  0.1681 0.0122 0.0486 0.0035 160 2
7 6 167 1.52 0.02486  0.0003  0.1680 0.0046 0.0490 0.0012 158 2
8 1 43 0.599 0.02501  0.0003  0.1681 0.0128 0.0488 0.0038 159 2
9 4 124 0.628 0.02497  0.0003  0.1670 0.0048 0.0485 0.0014 159 2
10 127 0.987 0.02401  0.0003  0.1687 0.0107 0.0510 0.0033 153 2
11 2 7 1.15 0.02482  0.0003  0.1687 0.0078 0.0493 0.0023 158 2
12 1 40 0.918 0.02459  0.0003  0.1673 0.011 0.0493 0.0032 157 2
13 30115 0.569 0.02436  0.0003  0.1673 0.0072 0.0498 0.0021 155 2
14% 24 397 3.75 0.03025  0.0003  0.6969 0.0121 0.167 0.0025 192 2
15 4 159 0.796 0.02460  0.0003  0.1652 0.0076 0.0487 0.0022 157 2
16 4 125 125 0.02480  0.0003  0.1662 0.0134 0.0486 0.0039 158 2
17 5 166 0.93 0.02478  0.0003  0.1659 0.0052 0.0485 0.0015 158 2
18% 13 201 1.29 0.03548  0.0004 1.552 0.0228 0317 0.0041 225 2
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Fig.5 Zircon U-Pb concordia diagram for N2 sample by LA—ICP—MS
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Fig.6 U—Pb age distribution of Tuchengzi Formation in Yanshan area
a—Age of the upper part of the Tuchengzi Formation: (144.7+1.8)Ma!";b—Age of the upper part of the Tuchengzi Formation: (130+1)Ma™’;

c—Age of the Tuchengzi Formation:(162.8+11.4)Ma""; d—Age of the upper part of the Tuchengzi Formation: 145.7Ma'""; e—Age of the lower part of

the Tuchengzi Formation: (157.6+0.7 )Ma(this paper) , Age of the middle and upper part of the Tuchengzi Formation:(157.141.0)Ma(the authors) ;
f—Age of the Tuchengzi Formation: (161.2+£2.3)Ma"; g—Age of the bottom of the Tuchengzi Formation: (153+1)Ma"";h—Age of the upper, middle

and lower parts of the Tuchengzi Formation: (136.4+1.9)Ma, (139.6+1.5)Ma, (142.6+1.3)Ma""';i—Age of the bottom of the Tuchengzi Formation:

(146.5+1.7)Ma""; j—Age of the bottom of the Tuchengzi Formation:(156+5.2)Ma"";
k—Age of the Tuchengzi Formation: (153.7+1.5)Ma—(138.9+0.94 )Ma™"
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