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Bao, Huiming, Cao, Xiaobin*, and Hayles, A. J.*, 2016, Triple Oxygen Isotopes: Principle and 

Applications, Annual Review of Earth and Planetary Sciences, 44:463–92. DOI: 

10.1146/annurev-earth-060115-012340. 

Bao, Huiming, 2015, Sulfate: A time capsule for Earth’s O2, O3, and H2O, Chemical Geology, 

395, 108-118 (Invited Review). 

Thiemens, M. H., Savarino, J., Farquhar, J., Bao, Huiming, 2001, Mass-independent isotopic 

compositions in terrestrial and extraterrestrial solids and their Applications. Accounts of 

Chemical Research, 34(8), 645-652.  

 

 

2. EXPERIMENTAL AND THEORETICAL STUDIES ON STABLE ISOTOPE EFFECTS 

 

He, YY*, Cao XB, Wang JW, Bao HM., 2018, Identifying apparent local stable isotope 

equilibrium in a complex non‐equilibrium system. Rapid Commun. Mass Spectrom. 

32:306‐310. https://doi.org/10.1002/rcm.8040 

Cao, Xiaobin*, and Bao, Huiming, 2017, Redefining the utility of the three-isotope method: 

Geochimica et Cosmochimica Acta, v. 212, p. 16-32, doi: 10.1016/j.gca.2017.05.028. 

Hayles, J.A.*, Cao, Xiaobin*, Bao, Huiming, 2017, The statistical mechanical basis of the triple 

isotope fractionation relationship, Geochemical Perspective Letter. 3:1-11, doi: 

10.7185/geochemlet.1701. 

Zhu, Dan, Bao, Huiming, Liu, Yun, 2015, Non-traditional stable isotope behaviors in immiscible 

silica-melts in a mafic magma chamber, Scientific Reports. 5:17561 | DOI: 

10.1038/srep17561. 

Bao, Huiming, Cao, Xiaobin*, and Hayles, A. Justin*, The confines of triple oxygen isotope 

exponents in elemental and complex mass-dependent processes. Geochimica et 

Cosmochimica Acta. 170 (2015) 39–50. DOI: 10.1016/j.gca.2015.07.038. 

Kohl*, I. E., Asatryan R., Bao, H. M., 2012, No oxygen isotope exchange between water and 

APS–sulfate at surface temperature: Evidence from quantum chemical modeling and triple-

oxygen isotope experiments. Geochimica et Cosmochimica Acta, 95, 106-118. 

Kohl*, I. E. and Bao, Huiming, 2011, Triple-Oxygen-Isotope Determination of Molecular Oxygen 

Incorporation in Sulfate Produced during Abiotic Pyrite Oxidation (pH = 2-11), Geochimica 

et Cosmochimica Acta, 75, 1785-1798. 

Sun, Tao* and Bao, Huiming, 2011, Thermal-Gradient Induced Non-Mass-Dependent Isotope 

Fractionation. Rapid Communications in Mass Spectrometry, 25, 765-773. 

Sun, Tao* and Bao, Huiming, 2011, Non-mass-dependent 17O anomalies generated by a 

superimposed thermal gradient on a rarefied O2 gas in a closed system. Rapid 

Communications in Mass Spectrometry, 25, 20-24; DOI: 10.1002/rcm.4825. 

Farquhar, J., Canfield, D. E., Masterson, A., Bao, H., and Johnston, D., 2008, Sulfur and oxygen 

isotope study of sulfate reduction in experiments with natural populations from Fællestrand, 

Denmark, Geochimica et Cosmochimica Acta, 72, 2805-2821. 

Bao, Huiming, Koch, P. L., and Thiemens, M. H., 2000, Oxygen isotope composition of ferric 

oxides from recent soil, hydrologic, and marine environments. Geochim. Cosmochim. Acta 
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Bao, Huiming and Koch, P. L., 1999, Oxygen isotope fractionation in ferric oxide-water systems: 

Low temperature synthesis. Geochim. Cosmochim. Acta 63, 599-613. 

Bao, Huiming, PhD Dissertation, Princeton University, 1998: Title: Ferric oxides and 

oxyhydroxides: Oxygen isotope systematics and paleoclimatic reconstruction. 
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Bao, Huiming, Sun, T.*, Kohl, I.*, and Peng, Y.-P.*, 2008, Comments on “Early Archaean 
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Cosmochimica Acta, doi: 10.1016/j.gca.2007.05.032. 

Schiffbauer, J. D., Yin, L.-M., Bondnar, R. J. Kaufman, A. J., Meng, F.W., Hu, J., Shen, B., Yuan, 

X.-L., Bao, HM., and Xiao, S. H., 2007, Ultrastructural and geochemical characterization of 

Archean–Paleoproterozoic graphite particles: Implications for recognizing traces of life in 

highly metamorphosed rocks. Astrobiology, 7(4), 684-704, DOI: 10.1089/ast.2006.0098. 

Farquhar, J., Bao, Huiming & Thiemens, M. H. et al., 2001, Questions regarding Precambrian 

sulfur isotope fractionation – Response. Science, 292 (5524), U6-U7. 

Farquhar, J., Bao, Huiming & Thiemens, M. H., 2000, Atmospheric influence of Earth's earliest 

sulfur cycle. Science 289, 756-758. 
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Ian J. Fairchild, Edward J. Fleming, Huiming Bao, Douglas I. Benn and 9 others, 2016, 

Continental carbonate facies of a Neoproterozoic panglaciation, north-east Svalbard. 

Sedimentology. V. 63, p.1-56. DOI: 10.1111/sed.12252. 

Douglas I. Benn, Yannick Donnadieu, Huiming Bao, Christian Dumas, Edward J. Fleming, 

Michael J. Hambrey, Guillaume Le Hir,  Emily A. McMillan,  Michael S. Petronis,  Gilles 

Ramstein,  Carl T.E. Stevenson, Peter M. Wynn,  Ian J. Fairchild, 2015, Orbitally Forced 

Climatic Fluctuations in Snowball Earth. Nature Geosciences, v. 8(9), p. 704-+; 

PUBLISHED ONLINE: 24 AUGUST 2015 | DOI: 10.1038/NGEO2502.  

Cao, Xiaobin* and Bao, Huiming, 2013, Dynamic model constraints on oxygen-17 depletion in 

atmospheric O2 after a snowball Earth. PNAS, July 2013; 

www.pnas.org/cgi/doi/10.1073/pnas.1302972110. 

Bryan A. Killingsworth*, Justin A. Hayles*, Chuanming Zhou, and Huiming Bao, 2013, 

Sedimentary Constraints on the Duration of the Marinoan Oxygen-17 Depletion (MOSD) 

Event. PNAS, Feb. 6, 2013; www.pnas.org/cgi/doi/10.1073/pnas.1213154110. 

Peng, Yongbo*, Bao, Huiming, Zhou, Chuanming, Yuan, Xunlai, and Luo, Taiyi, 2013, Oxygen 

isotope composition of meltwater from a Neoproterozoic glaciation in South China. Geology, 

41 (3), 367-370. 
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Bao, Huiming, Chen, Zhong-Qiang, Zhou, Chuanming, 2012, An 17O record of late 

Neoproterozoic glaciation in the Kimberley region, Western Australia. Precambrian 

Research, v. 216-219, p.152-161. 10.1016/j.precamres.2012.06.019. 

Peng, Yongbo*, Bao, Huiming, Zhou, Chuanming, and Yuan, Xunlai, 2011, 17O-depleted barite 

from two Marinoan cap dolostone sections, South China, Earth and Planetary Science 

Letters, 305, 21-31. 

Bing Shen, Shuhai Xiao, Huiming Bao, Alan J. Kaufman, Chuanming Zhou, and Xunlai Yuan, 

2011, Carbon, sulfur, and oxygen isotope evidence for a strong depth gradient and oceanic 

oxidation after the Ediacaran Hankalchough glaciation, Geochimica et Cosmochimica Acta, 

75, 1357-1373. 

Zhou, Chuanming, Bao, Huiming, Peng, Yongbo* and Yuan, Xunlai, 2010, Timing the deposition 

of 17O-depleted barite at the aftermath of Nantuo glacial meltdown in South China. Geology, 

38 (10), 903-906. 

Bao, Huiming, Ian J. Fairchild, Peter M. Wynn, and Christoph Spötl, 2009, Stretching the 

Envelope of Past Surface Environments: Neoproterozoic Glacial Lakes from Svalbard, 

Science, 323, 119-122; DOI: 10.1126/science.1165373. 

Bao, Huiming, Jim Lyons, and Chuanming Zhou, 2008, Triple oxygen isotope evidence for 

elevated CO2 levels after a Neoproterozoic glaciation, Nature, 453 (7194), 504-506; DOI: 

10.1038/nature06959. 

Bing Shen, Shuhai Xiao, Alan J. Kaufman, Huiming Bao, Chuanming Zhou, Haifeng Wang, 

Stratification and mixing of a post-glacial Neoproterozoic ocean: Evidence from carbon and 

sulfur isotopes in a cap dolostone from northwest China, 2008, Earth and Planetary Science 

Letters, 265 (102), 209-228. 

Shuhai Xiao, Huiming Bao, Haifeng Wang, Alan J. Kaufman, Chuanming Zhou, Guoxiang Li, 

Xunlai Yuan, and Hongfei Ling, 2004, The Neoproterozoic Quruqtagh Group in eastern 

Chinese Tianshan: Evidence for a post-Marinoan glaciation. Precambrian Research, 130 (1-

4), 1-26. 

Zhou, C., Yan, K., Hu, J., Meng, F., Chen, Z., Xue, Y., Cao, R., Yin, L., Wang, J., Wang, J., Xiao, 

S., Bao, H., and Yuan, X., 2001, The Neoproterozoic tillites at Lantian, Xiuning County, 

Anhui Province [China], Journal of Stratigraphy [in Chinese with English Abstract], v. 25, 

p. 247-252, 258. 
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Li, P., Yan, R., Yu, S., Wang, S., Liu, W., Bao, Huiming, 2015, Reinstate regional transport of 

PM2.5 as a major cause of severe haze in Beijing. Proceedings of the National Academy of 

Sciences. 10.1073/pnas.1502596112. May 26, 2015, vol. 112(21), E2739–E2740. 

Xiaoqian Li*, Huiming Bao, Yiqun Gan, Aiguo Zhou, Yunde Liu, 2013, Multiple oxygen and 

sulfur isotope compositions of secondary atmospheric sulfate in a mega-city in central China. 

Atmospheric Environment, 81(12), 591-599. 

*Jenkins, K. A. and Bao, Huiming, 2006, Multiple oxygen and sulfur isotope characterization of 

total atmospheric sulfate deposition in Baton Rouge, Louisiana, USA, Atmospheric 

Environment, 40, 4528-4537. 
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Bao, Huiming, and Reheis, M.C., 2003. Multiple oxygen and sulfur isotopic analyses on water-

soluble sulfate in bulk atmospheric deposition from the southwestern United States. Journal 

of Geophysical Research, D: Atmosphere, 108(D14): 4430; 10.1029/2002JD003022. 

 

 

6. HYPERARID ENVIORNMENTS AND ANTARCTICA 

 

Sun, Tao*, Bao, Huiming, Reich, Martin, Hemming Sidney, More than Ten Million Years of 

Hyper-aridity recorded in the Atacama Gravels. Geochimica et Cosmochimica Acta, 

227:123-132. 

Sun, Tao*, Richard A. Socki, David L. Bish, Ralph P. Harvey, Huiming Bao, Paul Niles, Ricardo 

Cavicchioli, Eric Tonui, Lost cold deserts in the Antarctica interior inferred from unusual 

sulfate deposits and multiple isotope signatures. Nature Communications, June 29 (2015), 

DOI: 10.1038/ncomms8579. 

Qin, Y., Li, Y., Bao, HM., Liu, F., et al., 2012, Massive atmospheric nitrate accumulation in a 

continental interior desert, northwestern China. Geology, v. 40 (7), p. 623-626. 

Bao, Huiming, Jaime D. Barnes, Zach D. Sharp, and David R. Marchant, 2008, Two chloride end-

members in soils of the McMurdo Dry Valleys, Antarctica. Journal of Geophysical 

Research, D: Atmospheres, 113, D03301, doi:10.1029/2007JD008703. 

Socki, R. A., Harvey, R. P. , Bish, D. L., Tonui, E., Bao, Huiming, 2008, Stable isotope 

systematics of cryogenic evaporite deposits from Lowis Cliff ice tongue, Antarctica: A Mars 

analog, Lunar and Planetary Science Conference (NASA, Houston, 2008), Vol. XXXIX, 

pp. 1964. 

*Howell, K. J. and Bao, Huiming, 2006, Caliche as a geological repository of atmospheric sulfate, 

Geophysical Research Letters, 33, L13816, doi: 10.1029/2006GL026518. 

Bao, Huiming, and D. R. Marchant (2006), Quantifying sulfate components and their variations in 

soils of the McMurdo Dry Valleys, Antarctica, Journal of Geophysical Research, D: 

Atmosphere, 111, D16301, doi:10.1029/2005JD006669. 

Bao, Huiming, 2005, Sulfate in modern playa settings and in ash beds in hyperarid deserts: 

Implication on the origin of 17O-anomalous sulfate in an Oligocene ash bed. Chemical 

Geology, 214 (1-2), 127-134. 

Bao, Huiming and Gu, Baohua, 2004, Natural perchlorate has a unique oxygen isotope signature. 

Environmental Science and Technology, 38(19): 5073-5077.; 10.1021/es049516z 

Bao, Huiming, Jenkins, K.A., Khachaturyan, M. and Chong-Díaz, G., 2004. Different sulfate 

sources and their post-depositional migration in Atacama soils. Earth & Planetary Science 

Letters, 224 (3-4), 577-587. 

Bao, Huiming, Thiemens, M. H., and Heine, K., 2001, Oxygen-17 excesses of the central Namib 

gypcretes: Spatial distribution. Earth & Planetary Science Letters 192. 125-135. 

Bao, Huiming, Greg Michalski, and Mark H. Thiemens, 2001, Sulfate oxygen-17 anomalies in 

desert varnishes. Geochim. Cosmochim. Acta  65 (13), 2029-2036. 

Bao, Huiming, Douglas A. Campbell, James G. Bockheim, Mark H. Thiemens, 2000, Origin of 

sulfate in Antarctic Dry Valley soils as deduced from anomalous 17O compositions. Nature 

407, 499-502. 

Bao, Huiming et al. 2000, Anomalous 17O compositions in massive sulphate deposits on the Earth. 

Nature 406, 176-178. 
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7. VOLCANIC SO2 OXIDATION 

 

Bao, Huiming, Yu, Shaocai, and Tong, Daniel Q., 2010, Massive volcanic SO2 oxidation and 

sulphate aerosol deposition in Cenozoic North America. Nature, doi:10.1038/nature09100 

Loope, D. B., Mason, J. A., Bao, HM., et al., 2005, Deformation structures and an alteration zone 

linked to deposition of volcanogenic sulfate in an ancient playa (Oligocene of Nebraska, 

USA). Sedimentology, 52, 123-139. 

Bao, Huiming, 2005, Sulfate in modern playa settings and in ash beds in hyperarid deserts: 

Implication on the origin of 17O-anomalous sulfate in an Oligocene ash bed. Chemical 

Geology, 214 (1-2), 127-134. 

Bao, Huiming, Thiemens, M.H., Loope, D.B. and Yuan, X.-L., 2003. Sulfate oxygen-17 anomaly 

in an Oligocene ash bed in mid-North America: Was it the dry fogs? Geophysical Research 

Letters, 30(16): 1843; 10.1029/2003GL016869. 
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Niu, Lili; Xu, Chao; Zhu, Siyu; Bao, Huiming and 6 others, 2016, Enantiomer signature and 

carbon isotope evidence for the migration and transformation of DDTs in arable soils across 

China, Scientific Reports, 6, 38475; doi: 10.1038/srep38475. 

Killingsworth, A. Bryan*, Bao, Huiming, 2015, Significant human impact on the flux and δ34S of 

sulfate from the largest river in North America. Environmental Sciences & Technology, 

Vol.49 (8) p. 4851-4860. 
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Feng, D., Peng, YB*, Bao, HM, Peckmann, J., Roberts, H.H., and Chen, D.F. 2016, A carbonate-

based proxy for sulfate-driven anaerobic oxidation of methane, Geology. Data Repository 

item 2016336 | doi:10.1130/G38233.1 

Ian J. Fairchild, Edward J. Fleming, Huiming Bao, Douglas I. Benn and 9 others, 2016, 

Continental carbonate facies of a Neoproterozoic panglaciation, north-east Svalbard. 

Sedimentology. V. 63, p.1-56. DOI: 10.1111/sed.12252. 

Peng*, Yongbo, Bao, Huiming, and 9 others, 2014, Widespread contamination of carbonate-

associated sulfate by present-day secondary atmospheric sulfate: Evidence from triple 

oxygen isotopes, Geology, doi:10.1130/G35852.1. 

Peng*, Y., Bao, Huiming, and Yuan, X-L, 2009, New morphological observations for 

Paleoproterozoic acritarchs from the Chuanlinggou Formation, North China, Precambrian 

Research, 168, 223-232. 

Wing, S. L.; Bao, Huiming; & Koch, P. L., 2000, An early Eocene cool period? Evidence for 

continental cooling during the warmest part of the Cenozoic. In: Huber, Brian T., editor, 

Warm climates in Earth history. Cambridge : University of Cambridge, p. 197-237. 

Bao, Huiming, Koch, P. L., and Rumble, D. III , 1999, Paleocene/Eocene climatic variation in 

western North America: Evidence from the 18O of pedogenic hematite. Geological Society of 

America Bulletin. 111, 1405-1415. 
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Bao, Huiming, Koch, P. L. and Hepple, R., 1998, Hematite and calcite coatings on fossils. Journal 

of Sedimentary Research A, v. 68, p. 273-287.  

Shen, J.W., Yu, C.M., and Bao, Huiming, 1997, A Late-Devonian (Famennian) Renalcis-epiphyton 

reef at Zhaijiang, Guilin, South China. Facies, 37: p. 195-209.  

Wu, Qingyu, Mu, Xinan; and Bao; Huiming, 1994, Gaseous and liquid hydrocarbons produced 

from thermal degradation of two kinds of calcareous algae. Acta Micropalaeontologica 

Sinica, 11(1). DOI: CNKI:SUN:WSGT.0.1994-01-008 

Bao, Huiming, 1993, Some crypt habitats and cryptobionts in Late Devonian algal mounds in 

Guilin, south China. Acta Micropalaontologica Sinica, 10(2): 181-190. 

Sha, J., Zhang, L., Hui, L., Xu, S. and Bao, Huiming, 1992, The closure age of the late Paleozoic 

rift in Hohxil, Qinghai. Acta Micropalaeontologica Sinica, 9, 177-182. 

Bao, Huiming, 1992, Middle Devonian Rothpletzella stromatolites from Yangshuo, Guangxi 

(China). Acta Micropalaeontologica Sinica, 9(4): 397-407. 
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