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0-excess of Sulfate Deposits in the Ejin Basin of Inner Mongolia
and Its Implications
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Abstract: Four types of sulfate deposits were sampled in the Ejin Basin, a typical arid area in China, to explore
the existence of '’O-excess (defined by A'’O= §'70-0.526'%0+£0) in sulfate and its post-depositional variability in
vertical profiles. Both ¢'’0 and 6'*0 values of collected samples comprising modern windy dust, surface salt
crust, dried lake sediments and playa soil were determined simultaneously by the Ag,SO, pyrolysis method. The
analytical error of 670, 680 and A0 in this method is 0.5%o, 0.3%0 and 0.1%o, respectively. Some conclusions
have been reached: (1) The '"O-excess was found in all the four types of surface deposits in the Ejin Basin
(A'0=0.2 ~ 1.0%o), which proves that '"O-excess in sulfate can be transferred from the atmosphere to minerals in
the earth and is preserved in a specific surface environment as a geological record. (2) The A0 values varied
from 0%o to 0.6 %o in sulfate and increased from the soil surface downward to about 1m in depth in the vertical
soil profile in the Jidegancha playa, which probably resulted from post-depositional leaching and might reveal a
unique physical-chemical process during which different sulfate components may be separated in soil profiles
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under extremely arid climatic conditions. This study has provided new evidence for the argument that '’O-excess

of O3 and H,0, in atmosphere could be transferred into minerals at the earth surface and also supplied effective

information to the origin, migration, mixture and post-depositional variation of sulfate.

Key words: sulfate; '"O-excess; mass-independent fractionation; Ejin Basin
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Table 1 Sulfate oxygen isotopic compositions and 70-excess from surface deposits in the Ejin Basin
B i Fb TEsy _ IS o _
6 OVVSMOW 5 OV—SMOW A OV-SMOW
S-01 — B A I 34.0 18.0 0.3
S-02 — JE A MR EL L) 32.6 17.3 0.3
S-11 W H TR % 35.3 18.5 0.1
S-03 RIG W 34.0 17.9 0.2
S-04-01 KA 40.2 21.1 0.2
S-04-02 KGR 33.2 17.6 0.3
S-05-01 AR AL BRI 38.1 20.8 1.0
S-05-02 AR AL 37.7 19.8 0.2
S-06-01 7R g AL 38.9 20.4 0.2
S-06-02 7R g AL 39.7 20.9 0.3
S-12-01 & - HE R 80 cm) 30.7 16.6 0.6
S-12-02 SEp—— %ﬁ?@ii%(ﬁe 60 cm) 33.9 18.0 0.4
S-12-03 N — Eh 3 (TR 40 cm) 30.8 16.4 0.4
S-12-04 Eh v+ (R 20 cm) 31.5 16.4 0.0
S-12-05 i - EGEER) 31.1 16.2 0.0
S-13-01 Ehith 158 (%K 60 cm) 38.0 19.9 0.1
S-13-02 AR A R Eh b 3 (% 35 cm) 33.4 17.5 0.1
S-13-03 +-3E ) E B £t 4 1 (F 15 em) 315 16.5 0.1
S-13-04 b 43 (R)Z) 33.2 17.4 0.1
S-14 LT AN THE Kb+ 33.2 17.5 0.2
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