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Carbon and oxygen isotopic characteristics of several Paleoproterozoic
carbonate strata in North China Craton
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Abstract: Carbon and oxygen isotopes of carbonate strata in Liache Group, Zhongtiao Group and Wanzi Group
were studied in this paper. The 8 "*Cppp values of banded marble in Wangjiagou Formation of Liache Group vary
from—1.02%0 to 3.14%0, mostly in the range of 0.16%0 ~1.79%0. The average & '°Cppy is 1.07%0, which is
higher than the average & '*Cppp of marine carbonate. The 8 ¥ Oppg values of Wangjiagou banded marble vary
from —17.2%0 to —10.1%o, mostly in the range of —13.4%0~ —10.1%0. The average & ®Oppy is — 11.9%o.
The 8 *Cppy values of Yujiashan marble in Zhongtiao Group vary from —0.2%o to0 0.8%0, mostly in the range of
0~0.3%0. The average & '*Cppy of fourteen samples along one section is 0.34%o, slightly lower than the average

& 3Cppp of marine carbonate. The average 8 *Cppp of the next sixteen samples along another section is 0. 54 %o,
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basically consistent with the average & *Cppy, of marine carbonate. The & ¥ Oppy; values of Yujiashan marble vary
from —7.9%0 to —6.1%0. The average 8 ¥Oppyp, of the first fourteen samples and the second sixteen samples are
—6.80%0 and —6.88%o respectively, with no obvious difference. The § '3 Cppp values of Songjiakou marble in
Wanzi Group vary from 1.0%0 to 3.8%0, 2.65%0 on average, which is higher than the average & '*Cppy of ma-
rine carbonate evidently. The & Oppy, values of Songjiakou marble vary from —8.8%0 to —5.7%0, —6.97%0 on
average. The results show that all the studied marbles were formed in a comparatively stable but {luctuating en-
vironment. There existed seasonal variations of sea level and climate but no sudden drastic event during the mar-
ble sedimentary period. As to the Jatulian event, marbles in Songjiakou Formation showed response but marbles
in Yujiashan formation had no response to it. The effect on Wangjiagou Formation is uncertain. This study has
also proved that the Jatulian event was a global event that had extensive influence in space but could serve as an
eruptive event in time scale.
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Fig. 1 Sketch map showing sampling positions of marble from Wangjiagou Formation in Liache Group
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Table 1 Data of 3C and 'O from Wangjiagou Formation 60 9(;m\ R
in Liaohe Group (
8 BCyppi %o 8 8O0y %o
L69-1 3.141 -10.312 70
1L69-2 1.073 —10.674
1L69-3 2.307 —10.655 60
1L69-4 1.477 —12.855 5
L69-5 2.203 —11.954
L69-6a 1.442 —12.223 40
L69-6b 1.445 —12.238
169-7 2.129 -10.209 30
L69-8 0.91 -13.213 20
1L69-9 1.329 -12.525
L69-10 1.786 -10.961 10
L69-11 1.307 —-12.712
L69-12 0.82 =13.077 -18 -13 -8 -3 2(%ovppB)
L69-13 1.412 —11.548
1.69-14 0.163 —12.284 2 Co
169-15 0.392 ~13.424 Fig. 2 Variation trend of *C and '®O in Wangjiagou
L69-16a 1.421 —-17.126 E . f Lisohe G
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Fig. 3 Sketch map showing sampling positions of marble from Yujiashan Formation in Zhongtiao Group
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Table 2 Data of *C and ®0 from Yujiashan Formation in
Zhongtiao Group

9 13C\tm B oo 3 ISO\AH B oo

7T49-1 0.3 —-6.6
7149-2 0 -6.8
7T149-3 0.1 -7.2
7T49-4 0.4 -6.2
7T149-5 0.4 -6.9
7T149-6 0.4 -6.5
77149-7 0.1 -6.5
7T49-8 0.4 —-6.4
ZT49-9 0.4 -6.8
ZT49-10 0.7 -6.5
ZT49-11 0.2 —-0.8
ZT49-12 0.2 -7.9
7T49-13 0.7 -6.7
7T49-14 0.5 -7.3
7T49-15 0.6 -6.7
7ZT49-16 -0. -7.3
7T49-17 0.5 -6.3
7T49-18 0.7 -6.6
ZT49-19 0.6 -6.9
7T49-20 0.7 -7

77149-21 0.8 -6.2
7149-22 0.6 -7.2
7T149-23 0.4 -7.3
7T149-24 0.6 -7

7T49-25 0.4 -6.7
7T49-26 0.5 -6.5
7T149-27 0.6 -6.2
7T49-28 0.7 -6.2
77T149-29 0.6 -6.7
ZT49-30 0.6 -6.1
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Fig. 5 Sketch map showing sampling positions of marble in Songjiakou Formation of Wanzi Group
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Table 3 Data of *C and %0 from Songjiakou Formation w0 |
in Wanzi Group
3 *Cyppp %o 3 ®Ov.ppps Yoo b
F47-1a 3.338 —8.087 60 -
F47-1b 3.367 -8.011 so L
F47-2 3.726 —6.576
F47-3 3.369 —6.300 40 -
F47-4 3.807 =5.702 AN
F47-5 3.077 —6.583
F47-6 3.038 —6.588 2 1
F47-7 2.975 -6.770 ol
F47-8 2.787 —7.585
F47-9 3.155 -6.256 - : : 0 e
-10 -8 -6 -4 2 0 2 A %ouppp)6
F47-10 2.750 =7.059
F47-11a 2.498 =5.992 6 Co
F47-11b 2.470 =6.014
F47-12 1.913 -7.207
F47-13 2.059 6.791 Fig. 6 Variation trend of *C and 80 in Songjiakou
F47-14 1.169 —7.336 Formation of Wanzi Group
F47-16 1.000 =7.790
F47-17 1.135 —8.750
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