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Fig. 1 The sketch map of the Ming Tombs District
and the isotopic sampling locations
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Table 1  Pb isotopic composition of Meso- to Neoproterozoic strata of the Ming Tombs District, Beijing
F| H/RBE HCI ¥ & HF + HNO:% ##
HaS el

B | /ENEER 208pp/204Ph | 207Ph, /24Pl | 208PL,/204Phy | 206Ph/204Ph, | 207Ph/204PY, | 208PY, /204,
2 LA 9969-50 HEARS  |18.86918 +£42|15. 65235 +32|38. 27971 +44] 19.2957 + 7[15.7076 + 9| 38.3947 +32
3 Qb 9969-49 ERASE 19.0269 +13| 15.6402 +12| 39.8823 +36| 19.4680 £ 7|15.67107 £59| 40.0558 +17
4 Al A B FF 9969-48 HEAZA 19.4082 +18| 15.6608 Z14| 40.4690 +37| 19.6834 +29| 15.6884 +22| 44.5500 +62
5 i iE 2 9969-47 | HEAREBSE | 19.4254 16| 15.6610 +13| 42.5164 +36| 19.2653 +9|15.6343 + 7| 41.8034 +19
9 9969-42 BEE 24.4744 +41|16.1305 27| 37.104 7

10 9969-41 HEE 21.7680 +33| 15.9413 423 37.2401 +54

11 9969-40 HE & 23.858 + 7| 16.0703 46| 38.703 +£12

12 (FHKILHE Jxw)| 9969-39 BEE 24.1082 40| 16.0779 +27| 37.7739 +64

13 E=R 9969-38 HEE 18.9454 +29| 15.6366 23| 36.7052 61

14 | 9~16EL, 9969-37 S 20.7148 +£51| 15.8109 +38| 37.216 +9| 21.573 + 8| 15.8902 +52| 37.304 =12
15 | 17~20R€BEMHE | 9969-36 HZ# 18.9349 +24| 15.6380 +20| 37.6982 +51

16 Fff 35 9969-35 HZA 19.5811 +40| 15.6788 +32| 37.747 + 8

17 | 1373492 Ma | 99417-3¢ | BEEARZ=HE | 20.4022 £28| 15.7463 +23| 37.3040 £61| 21.0140 £50| 15.7758 +36) 37.253 L9
18 99417-33 HFHTE 18.8556 25| 15.6333 +£19| 37.2971 +52| 19.5149 +16| 15.7113 +14| 37.0712 +32
19 99417-31 |RE/NEEBERSA| 24.109 130 16.575 +21| 39.014 49 | 23.283 8| 16.0324 +61| 37.913 +15
20 99417-30 BRAZE 24.371 +12]16.0998 +£63| 37.818 16| 22.2079 =+28| 15.9436 +19| 36. 9468 +46
21 99417-28 BERAE 31.6226 +29| 16.9277 15| 44,7343 +42| 35.5852 +33| 17,0206 L16| 44.0972 +42
22 99417-27 qERAE 30.8466 +51| 16.9910 28| 43.1161 +68| 43.832 =+ 9| 17.9813 +39| 45.668 +11
23 | BHEHAUxy) | 99417-26 | AEBEZH | 26.7937 £38| 16.4277 23| 40.713 £ 7| 25.3421 +£28| 16.2749 £18| 40.1982 +49
24 FE I B 3R 99417-25 ABEZE 18.7703 +£56| 15.6691 £37| 36.874 11| 19.9927 +26| 15.8074 +18| 37.3770 +45
25| 1488455 Ma | 99417-24 BERHEE 28.0518 +47| 16.7311 +29| 41.823 =+ 8| 25.6190 +24| 16.3185 23| 40.1462 +58
26 99417-21 EERE 24.812 +12| 16.212 =+ 8| 39.047 19| 22.4430 + 8|15.99520 61| 38.1119 +17
27 99417-20 EERE 18.2251 +25| 15,7502 +21| 37.6657 +51| 18.6546 +11| 15.6584 =+ 9| 37.6565 +21
28 99417-19(2)| HAAZ=AE 20.9765 +33| 15.8524 +27| 37.170 + 7

29 99417-19C1)| HBAAZAE 19.7644 +17| 15.8416 +12| 37.9873 +31| 21.1708 +15| 15.8352 +11| 37.5921 +27
30 99417-18 BUARE 26.2787 +25| 16.3687 +15| 37.4811 +36

31 99410-17 BUARE 18.4435 £14| 15.6887 +12| 37.6747 +30| 18.6904 +20| 15.5658 15| 37.2634 39
32 99410-16 | BERWHEHZH | 19.8579 +16] 15.7276 +£14| 37.3572 33| 20.0603 L11)15.7435 % 9| 37.1821 £21
33 HTFE4 99410-15 | BAMFEHZ S | 18.9176 +26| 15.8500 £22| 37.8565 +52| 18.8512 20| 15.6603 £18| 37.1578 +40
34| (Chg)SE =Bt | 99410-14 HZ & 17.8148 =+18| 15.5413 £16| 36.6262 +36| 17.8406 34| 15.7261 +34| 37.060 =+ 8
35 | TEMERXTE | 99410-13 ARA 26.0888 +58| 16.3818 +38| 41.245 10| 26.7521 +28| 16.6034 +18| 41.7809 +46
36 | 1608474 Ma | 99410-12 S =y 23.8413 +£51| 16.1740 +34| 41.002 £ 9

37 99410-11 A=A 23.4861 +£45 16.1257 30| 40.847 + 8

38 99410-10 HE& 24.1700 +47| 16.2029 433 41.422 £ 9

39 99410-9 HE& 23.2838 +26| 16.1004 +18| 39.7084 +45

40 99410-8 Py 16.6074 =+ 9| 15.4402 + 8| 36.3391 =+22

41 99410-7 AZA 16.5307 £52| 15.4521 £51| 36.299 12| 16.6381 £27| 15.6365 +24| 36.7408 +60
42 KA I 98616-4 AEBE 16.5836 +25| 15.3975 +23| 35.8051 +56
43 (Chd) 98616-3 BRADE 16.868 = 8| 15.1664 +63| 36.647 +18
44 -5 Al 98616-2 HERILE 17.0599 +10| 15.4132 & 9| 37.2215 +22| 16.9906 +34| 15.2235 £30| 36.855 + 7
45 /N3 98616-1 HREALE 17.0775 £ 9| 15.4614 + 9| 37.6723 £21| 16.7066 +39| 15.1947 +37| 36.798 + 8
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@Rl
| /R s . N HC| % f#% HF + HNO:% %
B | /ERRER R&S = 205p}, /204pY, | 207pp/204pp, | 208pp /24P, | 206ph/204PY, | 207Ph/204PY, | 208Pp,/204PY,
47 98620-25 BYRE 18.2200 421 15.5983 +18| 39.5344 +47| 17.6036 +21| 15.2728 +23| 38.921 + 8
48 98620-24 A%PE 16.8424 +£13|15.4320 +11| 37.1451 +20| 16.1495 +32| 15.0672 +32| 35.734 + 9
49 98620-23 BE 17.0309 +11| 15.4538 410 37.3639 +24| 16.6616 +28| 15.1798 +39| 36.445 +12
50 98620-22 BYHEE 17.5953 +52( 15.3194 +44| 36.984 +11|18.3326 +30| 15.3271 +28| 36.949 £ 7
!’ 51 98620-21 AxpE 17.1478 411 15. 4908 +10| 37.7627 425| 16.4213 £21| 15.1291 220 36. 5048 +46
52 98620-19b BBARE 18.2651 £37|15.4229 +£31| 37.470 + 7| 17.5728 £10| 15.2628 +10| 36.6715 +23
53 . 98620-19a RBATE 16.9672 +39| 15.2695 35 36.539 + 8| 16.7494 14| 15.1752 14| 36.1638 +32
55 Chet 98620-17c BE# 17.4532 +£12|15.3171 + 9| 36.5897 426| 17.0002 420 15.2096 +18| 36.2316 +44
56 P— 98620-17b BEE 16.927 +11( 15.284 10| 36.666 26| 16.8429 +34] 15.1883 +33) 36.283 =+ 9
57 18361900 Ma 98620-17a REHEE 17.961 4 7|15.4002 £60| 37.282 £14|17.7164 +35|15.2705 +33| 36.576 =+ 9
58 o 98620-14 SPARE 17.6693 £39] 15.3942 £31| 37.350 =+ 8| 17.549 £10| 15.292 + 9| 36.784 <21
59 ’ 98620-13 AzH 18.0662 +13| 15.4510 410 38.0563 25| 17.5490 +31| 15.2875 +37[ 36.799 +£13
60 98620-12 BB RA 17.5720 +26| 15.5684 24| 39. 2045 £59| 16.5937 +18| 15.1319 24| 37.6069 £60
61 98620-11 AZ%E 16.9965 +£18l15.3008 £15| 37.1552 £37| 16.7636 +28| 15.2152 26| 36.7677 £62
62 98620-10b Az # 17.3864 £30| 15.3254 +26| 38. 9148 =+67| 17.2255 14| 15.2541 +12| 38.8196 +34
63 98620-10a BYRE 18.3423 50| 15.6782 143 43.237 +12|16.9912 +12| 15.1919 F14| 41.4351 £35
64 98620-5 BuE 18.3936 +12| 15.5569 10| 37.7374 425/ 18.3489 +28| 15.2700 434| 36.695 11
65 98620-3 RERE 17.1109 +20| 15.5380 18| 37.4290 £52| 16.6703 £52| 15.281 = 7| 35.735 =23
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Fig. 2 The column map of the Mesoproterozoic

—Neoproterozoic strata of the Ming Tombs
District and the sampling locations
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1—Biotite — amphibolite gneiss; 2—sandstone mainly; 3—
mudstone — shale mainly; 4—muddy dolomite 5—silicified
dolomite; 6—sandy dolomite; 7—dolomite ; 8—marl; 9—limestone;
10—voleanic rock; 11—dolomite lense; 12—spherulitic pyrite and
cubic pyrite; 13—conformity; 14—parallel unconformity; 15—

angular unconformity ; (65)—sample No. of field location

AL,

F HCL % % 89 74 Bk BR £8 25 #F i 72 °°Pb /***Pb-
2Ph/* P LM HEF R & E LR (22, 2571275
RA—4%,21.23,24F126 H—5%) , 2 FATH RS0
FEEEAERE TEEHENERHN1626+ 350Ma
(MSWD=192), /i HF +HNO, % & # 7/ £ & i
Pb-Pb % B £% 4F #% 25 1404 £ 190Ma (MSWD =

125), &R RMBELKEMN 215 R EFHITIHEN
L ATER A 1467 £ 43Ma (MSWD=4.8) M &
MR UMD EE—BITEREMER 1453 £
180Ma (MSWD=223) . & EMEEL B EW A
HCl % ## 22, 25275 s ) Al HF +HNO, % ## 89
215 /1, EH #EAT FF1T5H 18 218 Pb-Pb SF8f 4 4F
#441488+55Ma (MSWD=14,&4),

¥ FE 48 W 4R % R FH 1488+ 55Ma.

16.3

EXRLAE=R

15.7 + 1373 +92 Ma
MSWD=4.7
155 t t } t
17 19 21 23 25
206py, 2% pp,

B3 FRki A =B 14§ Pb-Pb &4
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Pb-Pb Age Determination of Meso- to Neoproterozoic carbonates
in the Ming Tombs District, Beijing

ZHANG Qiaoda, SONG Tianrui, HE Zhengjun, DING Xiaozhong
Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037

Abstract

63 carbonate samples, collected systematically from Proterozoic strata in the Ming Tombs District in
Beijing, were determined by using the Pb-Pb method. The samples of pure or being mainly composed of
carbonates were dissolved in 1M HCI, and the siliceous rocks (8 samples) in HF-+HNO;. In order to compare
with the results dissolved in 1M HCIl, some of the carbonate samples were also dissolved in the HF +HNO,
solution. The chemical reagent was ultra-pure and the chemical procedures were treated in an ultra-pure
laboratory. The Pb isotopes were analyzed on a MAT261 spectrometer. The decay constants of ?*U and U
are 1.55130X 10 % a~tand 9. 8485X 107 a™!, respectively, and the ratios of #**U /25U is 137. 88, used in the
calculation. The error of Pb isotope ratios is 25, and the age errors are at 95% confidence. The calculations and
drawings of the Pb-Pb isochrons were done by using the model 2 of the Program ISOPLOT. ex2 designed by
Dr. Ludwig. There is a little difference of a sample in Pb isotope ratios between being dissolved in 1M HCI and
in HF+HNQO;. The Pb-Pb isochron ages and the MSWD for some formations of the Proterozoic in the Ming
Tombs District are as follows: Wumishan Fm. , (3rd Set) 1373+£92 Ma, MSWD=4. 7; Yangzhuang Fm. ,
1488+55 Ma, MSWD=14; Gaoyuzhuang Fm. , (3rd Set) 1608+74, MSWD=38. 1.
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