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Carbon and oxygen isotopic compositions of pedogenic carbonates from the Late
Cretaceous Tangbian Formation in the Xinjiang Basin, Jiangxi Province
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Abstract: The isotope composition of pedogenic carbonates in paleosols is an effective approach to quantitative re-
construction of atmospheric CO, partial pressure. Stable isotope analysis of pedogenic carbonates from the Late
Cretaceous Tangbian Formation in the Xinjiang Basin of Jiangxi Province was conducted to understand the paleo-
climatic conditions. The carbon isotope compositions range from —4.30%0 to —2.10%0 (PDB) with an average
of —2.84%0, and the oxygen isotope compositions range from —6.62%0 to —1.14%0 (PDB) with an average of
—3.62%0. The CO, partial pressure was calculated to be from 782 to 1420 ppmv based on Cerling’ s formula
with an average of 1 181 ppmv during the Campanian Stage ( ~75 Ma), which is about 2~4 times higher than
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that of the present-day level. Therefore, a marked high value of CO, partial pressure probably occurred during
the late Campanian Stage, possibly reflecting the undulation of pco, during the Late Cretaceous time.

Key words: pedogenic carbonate; atmospheric CO, partial pressure; Late Cretaceous; Tangbian Formation;
Xinjiang Basin
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Fig. 1 Simplified geological map of the Xinjiang Basin (modified after Guo Fusheng ez a/.» 2013) and the sampling locations
I—SRPU AR 230 4l 3—l4l; 4— P4l S—R M4 6—3 54 7— kI E; s—ulait; o—iiAER; 10— k2 - AL
RS 1I—=B4 KA R— RO 13—WE: 4—BHBF 15—RFEA
1—Quaternary; 2—Lianhe Formation; 3—Tangbian Formation: 4—Hekou Formation; 5—Zhoutian Formation; 6—Maodian Formation;
7—Huobashan Group;: 8 —Wuyishan Group: 9 —Pre-Cretaceous strata; 10—Jurassic-Cretaceous granite; 11—Triassic granite; 12—Silurian

granite: 13—faults 14—basin boundary; 15—sampling location
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Fig. 2 Simplified stratigraphic column of the Late Cretaceous Guifeng Group in the Xinjiang Basin (modified after Department of
Geology and Mineral Resources of Jiangxi Province; 1997) and the sampling location ( chronostratigraphic correlation after Cao Ke,

2013)
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Fig. 3 Photos of pedogenic carbonates from the Tangbian Formation in the Xinjiang Basin
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a—overview of the paleosol outcrop; b—a large calcareous nodule; cl—oblong calcareous nodules; ¢2, ¢3, c4—light grayish green halo and root

trace; dl—light grayish green mottled halo; d2—spherical calcareous nodule; e, f—microscopic photos of calcareous nodules; fl—plant roots filled

with silica
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Table 1 Stable isotopic compositions of pedogenic carbonates

from the Tangbian Formation

FE b 2 5 313C(PDB) 3O(PDB)
GX-01 -3.01 —-4.00
GX-02 -2.10 -2.88
GX-03 -2.35 -2.11
GX-04 -2.37 -3.61
HF-01 -3.22 —-4.97
HF-02 -2.32 -6.62
HF-03 —-4.30 -1.14

R AR T 2 b 308 300 0 P 38 ik I h o A [ v 3%
R gl 9, Al S 122 Canpanian W20 75 Ma 11
KA CO, IKJEA 782~ 1420 ppmy Z 18], “FII{E N
1181 ppmv(# 2D,

*2 KEFRESLHERNELEAXRS CO, REER

Table 2 Comparative estimates of Pco, using different parameters for the Tangbian Formation

PER 313C/ %o S13C./ %o 33C, /%o 313C,/ %0 313C,/ %0 Pico,/ ppmv Paco,/ ppmy
GX-01 -3.01 ~11.99 ~24.1 -6.4 -4.9 1398 1108
GX-02 ~2.1 ~11.08 ~24.1 ~6.4 4.9 1865 1420
GX-03 ~2.55 ~11.53 ~24.1 ~6.4 4.9 1613 1255
GX-04 -2.37 ~11.35 ~24.1 ~6.4 4.9 1708 1318
HF-01 -3.22 -12.2 -24.1 ~6.4 -4.9 1311 1047
HF-02 -2.32 -10.3 ~24.1 ~6.4 -4.9 1736 1337
HF-03 -4.3 ~13.28 ~24.1 ~6.4 —4.9 949 782
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Fig. 4 Comparative diagram of bco, during the

Late Cretaceous
1—GEOCARB I #% & (Berner, 1994); 2—GEOCARB [II #% #!
(Berner and Kothavala, 2001); 3—AH# A S FLIRETH 11 Cam-
panian J /)(«()Z(Quem et al . » 2009); 4— 7 135 T IR R R AR [FI A

FH I S 1 /)(w()7(Hong and Lee, 2012); 5—A KRR

1—GEOCARB [l (Berner, 1994); 2—GEOCARB Il (Berner and
Kothavala, 2001); 3*pm2 during the Campanian Stage based on

stomatal index of plant fossils(Quan ez al.,» 2009); 4— o, in the

Late Cretaceous based on carbon isotopic compositions of pedogenic

carbonates (Hong and Lee, 2012); 5—research result of this work
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