
References 1

Abell, P. I., S. M. Awramik, R. H. Osborne, & S. 
Tomellini. 1982. Plio-Pleistocene lacustrine stro-
matolites from Lake Turkana, Kenya: Morphology, 
stratigraphy and stable isotopes. Sedimentary Geol-
ogy (32):1–26. 

Aharon, Paul. 2000. Microbial processes and products 
fueled by hydrocarbons at submarine seeps. In Robert 
Riding, S. M. Awramik, eds., Microbial Sediments. 
Springer. Berlin. p. 270–281. 

Aharon, Paul, & Baoshun Fu. 2000. Microbial sul-
fate reduction rates and sulfur and oxygen isotope 
fractionations at oil and gas seeps in deepwater 
Gulf of Mexico. Geochimica et Cosmochimica Acta 
(64)233–246. 

Aitken, J. D. 1967. Classification and environmental 
significance of cryptalgal limestones and dolomites, 
with illustrations from the Cambrian and Ordovician 
of southwestern Alberta. Journal of Sedimentary 
Research 37:1163–1178. 

Aitken, J. D., & G. M. Narbonne. 1989. Two oc-
currences of Precambrian thrombolites from the 
Mackenzie Mountains, northwestern Canada. Palaios 
(4):384–388. 

Allen, M. A., B. A. Neilan, B. P. Burns, L. L. Jahnke, & 
R. E. Summons. 2010. Lipid biomarkers in Hame-
lin Pool microbial mats and stromatolites. Organic 
Geochemistry 41(11)1207–1218. 

Allwood, A. C., M. T. Rossing, D. T. Flannery, J. A. 
Hurowitz, & C. M. Heirwegh. 2018. Reassessing 
evidence of life in 3,700-million-year-old rocks of 
Greenland. Nature 563:241–244. 

Allwood, A. C., M. R. Walter, B. S. Kamber, C. P. 
Marshall, & I. W. Burch. 2006. Stromatolite reef 
from the Early Archaean era of Australia. Nature 
441:714–718. 

Alpers, C. N., D. K. Nordstrom, & John Spitzley. 2003. 
Extreme acid mine drainage from a pyritic massive 
sulfide deposit: The Iron Mountain end member. In 
J. L. Jambor, D. W. Blowes, & A. I. M. Ritchie, eds., 
Environmental Aspects of Mine-Wastes. Mineralogi-
cal Association of Canada, Ottawa. p. 407–430. 

Alt, J. C. 1988. Hydrothermal oxide and nontronite 
deposits on seamounts in the eastern Pacific. Marine 
Geology 81:227–239. 

Altermann, Wladyslaw. 2001. The oldest fossils of Af-
rica: A brief reappraisal of reports from the Archean. 
Journal of African Earth Sciences 33:427–436. 

Altermann, Wladyslaw, & J. W. Schopf. 1995. Mi-
crofossils from the Neoarchean Campbell Group, 
Griqualand West Sequence of the Transvaal Super-
group, and their paleoenvironmental and evolution-
ary implications. Precambrian Research 75:65–90. 

Amard, Bertrand, & Janine Bertrand-Sarfati. 1997. 
Microfossils in 2000 Ma old cherty stromatolites of 
the Franceville group, Gabon. Precambrian Research 
81:197–221. 

Amato, S. M., C. H. Fazen, T. C. Henry, W. W. K. 
Mok, M. A. Orman, E. L. Sandvik, K. G. Volzing, 
& M. P. Brynildsen. 2014. The role of metabolism in 

bacterial persistence. Frontiers in Microbiology 5:70 
[doi.org/10.3389/fmicb.2014.00070]. 

Amos, C. L., Alessandro Bergamasco, George Umgiesser, 
Sergio Cappucci, Danielle Cloutier, Lise DeNat, M. R. 
Flindt, Maurizio Bonardi, & S. Cristante. 2004. The 
stability of tidal flats in Venice Lagoon: The results 
of in-situ measurements using two benthic, annular 
flumes. Journal of Marine Systems 51:211–241. 

Andersen, D. T., D. Y. Sumner, I. Hawes, J. Webster-
Brown, & C. P. Mckay. 2011. Discovery of large 
conical stromatolites in Lake Untersee, Antarctica: 
Geobiology (9):280–293. 

Andres, M. S., & R. P. Reid. 2006. Growth morpholo-
gies of modern marine stromatolites: A case study 
from Highborne Cay, Bahamas. Sedimentary Geol-
ogy (185):319–328. 

Aoki, Shogo, Masanori Shimojo, Shuhei Sakata, Shinji 
Yamamoto, Akira Ishikawa, Takafumi Hirata, & 
Tsuyoshi Komiya. 2013. Geology, lithostratigraphy 
and geochemistry of the oldest Eoarchaean BIFs, 
northern Labrador. Mineralogical Magazine (Ab-
stract) 77:601. 

Appel, P. W. U. 1987. Geochemistry of the early 
Archean Isua iron-formations, West Greenland. In  
P. W. U. Appel & G. L. LaBerge, eds., Precam-
brian Iron-formations. Theophrastus Publications.  
Athens. p. 31–67. 

Armbruster, C. R., C. K. Lee, Jessica Parker-Gilham, 
Jaimede Anda, Xia Aiguo, B. S. Tseng, L. R. Hoff-
man, Fan Jin, C. S. Harwood, G. C. L. Wong 
& M. R. Parsek. 2019. Heterogeneity in surface 
sensing produces a division of labor in Pseudomo-
nas aeruginosa populations. eLife 2019, 8:e45084 
[doi.10.7554/eLife.45084]. 

Armitage, D. W., K. L. Gallagher, N. D. Youngblut, 
D. H. Buckley, & S. H. Zinder. 2012. Millimeter 
scale patterns of phylogenetic and trait diversity in a 
salt marsh microbial mat. Frontiers in Microbiology 
3:293 [doi.org/10.3389/fmicb.2012.00293]. 

Arora, M., P. K. Govil, S. N. Charan, B. Uday Raj, 
C. Manikyamba, A. K. Chatterjee, & S. M. Naqvi. 
1995. Geochemistry and origin of Archean banded 
iron-formation from the Bababudan schist belt, 
India. Economic Geology 90:2040–2057. 

Arp, Gernot. 2001. Photosynthesis-induced biofilm cal-
cification and calcium concentrations in Phanerozoic 
oceans. Science (292):1701–1704. 

Arp, Gernot, Gert Helms, Klementyna Karlinska, Ga-
briela Schumann, Andreas Reimer, Joachim Reitner, 
& Jean Trichet. 2012. Photosynthesis versus exopoly-
mer degradation in the formation of the microbialites 
on the atoll of Kiritimati, Republic of Kiribati, 
Central Pacific. Geomicrobiology Journal 29:29–65. 

Arp, Gernot, Andreas Reimer, & Joachim Reitner. 
1999. Calcification in cyanobacterial biofilms of 
alkaline salt lakes: European Journal of Phycology 
(34)393–403. 

Arp, Gernot, Andreas Reimer, & Joachim Reitner. 
2001. Photosynthesis-induced biofilm calcification 

REFERENCES



2 Prokaryota

and calcium concentrations in Phanerozoic oceans. 
Science 292:1071–1074. 

Arp, Gernot, Andreas Reimer, & Joachim Reitner. 
2004. Microbialite Formation in Seawater of In-
creased Alkalinity, Satonda Crater Lake, Indonesia: 
Reply: Journal of Sedimentary Research 74:318–325. 

Ashley, B. E. 1937. Fossil algae from the Kundelungu 
Series of Northern Rhodesia. Journal of Geology 
45:332–335. 

Astafieva, M. M. 2013. Prokaryotes in the early Pre-
cambrian: Paleontological Journal 47(9):973–976. 

Aubé, Johanne, Pavel Senin, Patricia Bonin, Olivier 
Pringault, Celine Jeziorski, Olivier Boiuchez, Chris-
tophe Klopp, Remy Guyoneaud, & Marisol Goni-
Urriza. 2020. Meta-omics provides insights into the 
impact of hydrocarbon contamination on microbial 
mat functioning. Microbial Ecology 80:286–295. 

Aubineau, Jérémie, Abderrazak El Albani, Ernest Chi 
Fru, Murray Gingras, Yann Batonneau, L. A. Buatois, 
Claude Geffroy, Jérôme Labanowski, Claude Lafor-
est, Laurent Lemée, M. G. Mángano, Alain Meunier, 
A.-C. Pierson-Wickmann, Philippe Recourt, Armelle 
Riboulleau, Alain Trentesaux, & K. O. Konhauser. 
2018. Unusual microbial mat-related structural di-
versity 2.1 billion years ago and implications for the 
Francevillian biota. Geobiology 16:476–497. 

Awramik, S. M. 1991. Archaean and Proterozoic Stro-
matolites. In Robert Riding, ed., Calcareous Algae 
and Stromatolites. Springer. Berlin. p. 289–304. 

Awramik, S. M., & E. S. Barghoorn. 1977. The Gun-
flint microbiota. Precambrian Research 5(2):121–
142. 

Awramik, S. M., & H. P. Buchheim. 2009. A giant, 
Late Archean lake system: The Meentheena Member 
(Tumbiana Formation; Fortescue Group), Western 
Australia. Precambrian Research 174:215–240. 

Awramik, S. M., & H. P. Buchheim. 2012. The quest 
for microbialite analogs to the South Atlantic Pre-
Salt carbonate hydrocarbon reservoirs of Africa and 
South America. Houston Geological Society Bulletin 
(55):21–28. 

Awramik, S. M., & Kathleen Grey. 2005. Stromato-
lites: Biogenicity, biosignatures, and bioconfusion. 
Proceedings of the Society of Photo-optical Instru-
mentation Engineers (5906):1–9. 

Awramik, S. M., L. Margulis, & E. S. Barghoorn. 1976. 
Chapter 4.4. Evolutionary processes in the formation 
of stromatolites. Developments in Sedimentology 
(20):149–162. 

Awramik, S. M., & Robert Riding. 1988. Role of 
algal eukaryotes in subtidal columnar stromatolite 
formation: Proceedings of the National Academy of 
Sciences, USA (85):1327–1329. 

Awramik, S. M., J. W. Schopf, & M. R. Walter. 1983. 
Filamentous fossil bacteria from the Archean of West-
ern Australia. Precambrian Research 174:215–240. 

Awramik, S. M., & James Sprinkle. 1999. Proterozoic 
stromatolites: The first marine evolutionary biota. 
Historical Biology (13):241–253. 

Ayres, D. E. 1972. Genesis of iron-bearing minerals 
in banded iron formation mesobands in the Dales 
Gorge Member, Hamersley Group, Western Austra-
lia. Economic Geology 67:1214–1233. 

Baas Becking, L .G. M. 1934. Geobiology. Stockum. 
Den Haag. The Netherlands. 263 p. 

Babilonia, Joany, Ana Conesa, Giorgio Cassaburi, Ce-
cile Pereira, A. S. Louyakis, R. P. Reid, & J. S. Foster. 
2018. Comparitive metagneomics provides insight 
into the ecosystem functioning of the Shark Bay 
stromatolites, Western Australia. Frontiers in Micro-
crobiology 9:1359 [doi.10.3389/fmicb.2018.01359]. 

Bailey, J. V., F. A. Corsetti, S. E. Greene, C. H. Crosby, 
Pengju Liu, & V. J. Orphan. 2013. Filamentous 
sulfur bacteria preserved in modern and ancient 
phosphatic sediments: implications for the role of 
oxygen and bacteria in phosphogenesis. Geobiology 
11:397–405. 

Bailey, J. V., S. B. Joye, K. M. Kalanetra, B. E. Flood, 
& F. A. Corsetti. 2007. Evidence of giant sulphur 
bacteria in Neoproterozoic phosphorites. Nature 
445:198–201. 

Bailey, J. V., V. J. Orphan, S. B. Joye, & F. A. Corsetti. 
2009. Chemotrophic Microbial Mats and Their 
Potential for Preservation in the Rock Record. As-
trobiology (9):843–849. 

Bak, Friedhelm, & Norbert Pfennig. 1987. Chemo-
lithotrophic growth of Desulfovibrio sulfodismutans 
sp. nov. by disproportionation of inorganic sulfur 
compounds. Archives for Microbiology 147:184–
189. 

Banks, H. P., K. I. M. Chesters, N. F. Hughes, G. A. 
L. Johnson, H. M. Johnson, & L. R. Moore. 1967. 
Chapter 1 Thallophyta–1. Geological Society of 
London Special Publications 2:163–180. 

Bargar, K. E. 1978. Geology and thermal history of 
Mammoth Hot Springs, Yellowstone National Park, 
Wyoming. Geological Survey Bulletin (1444). 55 p. 

Barghoorn, E. S., & J. W. Schopf. 1965. Microorgan-
isms from the late Precambrian of central Australia. 
Science 150:337–339. 

Barghoorn, E. S., & S. A. Tyler. 1965. Microorganisms 
from the Gunflint Chert. Science 147:563–577. 

Barley, M. E., Robert Kerrich, Bryan Krapež, & D. I. 
Groves. 1998. The 2.72–2.60 Ga bonanza: Metal-
logenic and environmental consequences of the 
interaction between mantle plumes, lithospheric tec-
tonics and global cyclicity. Precambrian Research 91: 
65–90. 

Barlow, E. V., & M. J. van Kranendonk. 2018. Snapshot 
of an early Paleoproterozoic ecosystem: Two diverse 
microfossil communities from the Turee Creek 
Group, Western Australia. Geobiology 16:445–479. 

Barlow, E. V., M. J. van Kranendonk, K. E. Yamaguchi, 
Minoru Ikehara, & Aivo Lepland. 2016. Lithostrati-
graphic analysis of a new stromatolite-thrombolite 
reef from across the rise of atmospheric oxygen in 
the Paleoproterozoic Turee Creek Group, Western 
Australia. Geobiology 14(4):317–343. 

Bar-On, Y. M., Rob Phillips, & Ron Milo. 2018. The 
biomass distribution on Earth. Proceedings of the 
National Academy of Sciences, USA 115:6506–6511. 

Baross, J. A., & J. W. Deming. 1985. The role of bac-
teria in the ecology of black-smoker environments. 
Hydrothermal vent of the Eastern Pacific: An over-
view. (M. L. Jones, ed.). Bulletin of the Biological 
Society of Washington 6:355–371. 

130



References 3

Bartley, J. K. 1996. Actualistic taphonomy of cyanobac-
teria: Implications for the Precambrian fossil record. 
Palaios 11:571–586. 

Basilicii, G., M. V. T. Soares, N. P. Mountney, & 
Luca Colombera. 2020. Microbial influence on the 
Accumulation of Precambrian Aeolian Deposits 
(Neoproterozoic, Venkatpur Sandstone Formation, 
Southern India): Precambrian Research 347:05–854. 

Bates, R. L., & J. A. Jackson. 1987. Glossary of geol-
ogy, 3rd edition, American Geological Institute, 
Alexandria. 788 p. 

Bateson, M. M., & D. M. Ward. 1988. Photoexcretion 
and fate of glycolate in a hot spring cyanobacte-
rial mat. Applied and Environmental Microbiology 
54(7):1738–1743. 

Bau, Michael. 1991. Rare-earth element mobility 
during hydrothermal and metamorphic fluid-rock 
interaction and the significance of the oxida-
tion state of europium. Chemical Geology 93: 
219–230. 

Bau, Michael, & Peter Dulski. 1996. Distribution of 
yttrium and rare-earth elements in the Penge and 
Kuruman Iron-Formations, Transvaal Supergroup, 
South Africa. Precambrian Research 7:37–55. 

Bau, Michael, & Peter Möller. 1993. Rare earth element 
systematics of the chemically precipitated compo-
nent in Early Precambrian iron-formations and the 
evolution of the terrestrial atmosphere-hydrosphere-
lithosphere system. Geochimica et Cosmochimica 
Acta 57:2239–2249. 

Baud, Aymon, Simonetta Cirilli, & Jean Marcoux. 
1997. Biotic response to mass extincion: The low-
ermost Triassic microbialites. Facies (36):238–242. 

Baud, Aymon, Sylvain Richoz, & Sarah Pruss. 2007. 
The lower Triassic anachronistic carbonate facies 
in space and time. Global and Planetary Change 
(55):81–89. 

Baumgartner, L. K., Christophe Dupraz, D. H. Buck-
ley, John Spear, N. R. Pace, & P. T. Visscher. 2009. 
Microbial species richness and metabolic activities 
in hypersaline microbial mats: Insight into biosig-
nature formation through lithification. Astrobiology 
9:861–874. 

Baumgartner, L. K., R. P. Reid, Christophe Dupraz, A. 
W. Decho, D. . Buckley, J. R. Spear, K. M. Przekop, 
& P. T. Visscher. 2006. Sulfate-reducing bacteria in 
microbial mats: Changing paradigms, new discover-
ies. Sedimentary Geology 185:131–145. 

Baumgartner, L. K., J. R. Spear, D. H. Buckley, N. R. 
Pace, R. P. Reid, Christophe Dupraz, N. R. Pace, & 
P. T. Visscher. 2009. Microbial diversity in modern 
marine stromatolites, Highborne Cay, Bahamas. 
Environmental Microbiology 11:2710–2719. 

Baur, M. E., J. M. Hayes, S. A. Studley, & M. R.Walter. 
1985. Millimeter-scale variations of stable isotope 
abundances in carbonates from banded iron-forma-
tions in the Hamersley Group of Western Australia. 
Economic Geology 80:270–282. 

Bayet-Goll, Aram, & Mehdi Daraei. 2020. Palaeoeco-
logical, sedimentological and stratigraphical insights 
into microbially induced sedimentary structures of 
the lower Cambrian successions of Iran. Sedimentol-
ogy 67(6):3199–3235. 

Bazylinski, D. A., & R. B. Frankel. 2003. Biologically 
controlled mineralization in prokaryotes. Reviews in 
Mineralogy and Geochemistry 54:217–247. 

Beam, J. P., H. C. Bernstein, Z. J. Jay, M. A. Ko-
zubal, Ryan deM Jennings, S. G. Tringe, & W. P. 
Inskeep. 2016. Assembly and succession of iron 
oxide microbial mat communities in acedici geo-
thermal springs. Frontiers in Microbiology 7:25 
[doi.10.3389/fmicb.2016.00025]. 

Beard, B. L., C. M. Johnson, Lea Cox, Henry Sun, K. 
H. Nealson, & Carmen Aguilar. 1999. Iron isotope 
biosignatures. Science 285:1889–1892. 

Beard, B. L., C. M. Johnson, K. L. Von Damm, & R. 
L. Poulson. 2003. Iron isotope constraints on Fe 
cycling and mass balance in oxygenated Earth oceans. 
Geology 31:629–632. 

Bebout, B. M., & Farran García-Piche. 1995. UV 
B-induced vertical migration of cyanobacteria in a 
microbial mat. Applied Environmental Microbiology 
6:4215–4222. 

Becker, R. H., & R. N. Clayton. 1972. Carbon isotopic 
evidence for the origin of a banded iron-formation 
in Western Australia. Geochimica et Cosmochimica 
Acta 36:577–595.

Bekker, Andrey, H. D. Holland, P.-L. Wang, Douglas 
Rumble III, H. J. Stein, J. L. Hannah, L. L. Coetzee, 
& N. J. Beukes. 2004. Dating the rise of atmospheric 
oxygen. Nature 427:117–120. 

Bekker, Andrey, J. F. Slack, Noah Planavsky, Bryan 
Krapež, Axel Hofmann, K. O. Konhauser, & O. 
J. Rouxel. 2010. Iron formation: The sedimentary 
product of a complex interplay among mantle, tec-
tonic, oceanic, and biospheric processes. Economic 
Geology 105:467–508. 

Bengtson, Stefan, Birger Rasmussen, Magnus Ivars-
son, Janet Muhling, Curt Broman, Federica Ma-
rone, Marco Stampanoni, & Andrey Bekker. 2017. 
Fungus-like mycelial fossils in 2.4-billion-year-old 
vesicular basalt. Nature Ecology & Evolution 1:0141 
[doi.10.1038/s41559-017-0141]. 

Bennett, A. C., S. K. Murugapiran, & T. L. Hamilton. 
2020. Temperature impacts community structure 
and function of phototrophic Chloroflexi and Cya-
nobacteria in two alkaline hot springs in Yellowstone 
National Park. Environmental Microbiology Reports 
12(5):503–513. 

Benzerara, Karim, & Nicolas Menguy. 2009. Looking 
for traces of life in minerals. Comptes Rendus Palevol 
8:617–628 [doi.10.1016/j.crpv.2009.03.006]. 

Benzerara, Karim, Feriel Skouri-Panet, Jinhua Li, Ce-
line Férard, Muriel Gugger, Thierry Laurent, Estelle 
Couradeau, Marie Ragon, Julie Cosmidis, Nicolas 
Menguy, Isabelle Margaret-Oliver, Rosaluz Tavera, 
Purificacion Lopez-Garcia, & David Moreira. 2014. 
Intracellular Ca-carbonate biomineralization is wide-
spread in cyanobacteria. Proceedings of the National 
Academy of Sciences, USA 111(30):10933–10938. 

Beraldi-Campesi, Hugo. 2013. Early life on land and 
the first terrestrial ecosystems. Ecological Processes  
2(1):1 [doi.org/10.1186/2192-1709-2-1]. 

Berelson, W. M., F. A. Corsetti, C. Pepe-Ranney, D. 
E. Hammond, W. Beaumont, & J. R. Spear. 2011. 
Hot spring siliceous stromatolites from Yellowstone 

131



4 Prokaryota

National Park: Assessing growth rate and laminae 
formation. Geobiology 9:411–424. 

Bergman, Birgitta, Gustaf Sandh, Senjie Lin, John 
Larsson, & E. J. Carpenter. 2013. Trichodesmium: 
A widespread marine cyanobacterium with unusual 
nitrogen fixation properties. FEMS Microbiology 
Reviews 37:286–302. 

Bergquist, B. A., & E. A. Boyle. 2006. Iron isotopes 
in the Amazon River system: Weathering and trans-
port signatures. Earth and Planetary Science Letters 
248:54–68. 

Berner, R. A. 1969. Goethite stability and the origin 
of red beds. Geochimica et Cosmochimica Acta 
33:267–273. 

Bernhard, J. M., V. P. Edgcomb, P. T. Visscher, Anna 
McIntyre-Wressig, R. E. Summons, M. L. Bouxsein, 
Leeann Louis & Marleen Jeglinski. 2013. Insights 
into foraminiferal influences on microfabrics of 
microbialites at Highborne Cay, Bahamas. Proceed-
ings of the National Academy of Sciences, USA 
110:9830–9834. 

Bernstein, H. C., J. P. Beam, M. A. Kozubal, R. P. 
Carlson, & W. P. Inskeep. 2013. In situ analysis 
of oxygen consumption and diffusive transport in 
high-temperature acidic iron-oxide microbial mats. 
Environmental Microbiology 15(8):2360–2370. 

Beukes, N. J. 1987. Facies relations, depositional envi-
ronments and diagenesis in a major early Proterozoic 
stromatolitic carbonate platform to basinal sequence, 
Campbellrand Subgroup, Transvaal Supergroup, 
Southern Africa. Sedimentary Geology 54(1–2):1–5, 
7, 9–46. 

Beukes, N. J., & Jens Gutzmer. 2008. Origin and 
paleoenvironmental significance of major iron for-
mations at the Archean-Paleoproterozoic boundary. 
Reviews in Economic Geology 15:5−47. 

Beukes, N. J., & Cornelis Klein. 1990. Geochemistry 
and sedimentology of a facies transition—from mi-
crobanded to granular iron-formation—in the Early 
Proterozoic Transvaal Supergroup, South Africa. 
Precambrian Research 47:99–139. 

Beukes, N. J., Cornelis Klein, A. J. Kaufman, & J. M. 
Hayes. 1990. Carbonate petrography, kerogen dis-
tribution, and carbon and oxygen isotope variations 
in an Early Proterozoic transition from limestone to 
iron-formation deposition: Transvaal Supergroup, 
South Africa. Economic Geology 85:663–690. 

Beukes, N. J., & D. R. Lowe. 1989. Environmental 
control on diverse stromatolite morphologies in 
the 3000 Myr Pongola Supergroup, South Africa. 
Sedimentology (36):383–397. 

Bi, Zhen, Deqing Wanyan, Xiang Li, & Yong Huang. 
2020. Biological conversion pathways of sulfate 
reduction ammonium oxidation in anammox con-
sortia. Frontiers of Environmental Science & Engi-
neering 14:38 [doi.10.1007/s11783-019-1217-1]. 

Biddanda, B. A., A. C. McMillan, S. A. Long, M. J. 
Snider, & A. D. Weinke. 2015. Seeking sunlight: 
Rapid phototactic motility of filamentous mat-
forming cyanobacteria optimize photosynthesis and 
enhance carbon burial in Lake Huron’s submerged 
sinkholes. Frontiers in Microbiology (6):930 [doi.
org/10.3389/fmicb.2015.00930]. 

Birgel, Daniel, Volker Thiel, K. U. Hinrichs, Marcus  
Elvert, K. A. Campbell, Joachim Reitner, J. D. 
Farmer, & J. Peckmann. 2006. Lipid biomarker 
patterns of methane-seep microbialites from the 
Mesozoic convergent margin of California. Organic 
Geochemistry (37)1289–1302. 

Birnbaum, S. J., & J. W. Wireman. 1985. Sulfate-
reducing bacteria and silica solubility: A possible 
mechanism for evaporate diagenesis and silica pre-
cipitation in banded iron formations. Canadian 
Journal of Earth Sciences 22:1904–1909. 

Black, Maurice. 1933. The precipitation of calcium 
carbonate on the Great Bahama Bank. Geological 
Magazine (70):455–466.

Blokker, Peter, Pim van Bergen, Rich Pancost, M. E. 
Collinson, J. W. de Leeuw, & J. S. Sinninghe damsté. 
2001. The chemical structure of Gloeocapsomorpha 
prisca microfossils: Implications for their origin. 
Geochimica et Cosmochimica Acta 65:885–900. 

Blumenberg, Martin, Volker Thiel, & Joachim Reitner. 
2015. Organic matter preservation in the carbonate 
matrix of a recent microbial mat: Is there a ‘mat seal 
effect’? Organic Geochemistry 87:25–34. 

Bolhuis, Henk, M. S. Cretoiu & L. J. Stal. 2014. Mo-
lecular ecology of microbial mats. FEMS Microbiol-
ogy Ecology 90:335–350. 

Bolhuis, Henk, & L. J. Stal. 2011. Analysis of bacterial 
and archaeal diversity in coastal microbial mats us-
ing massive parallel 16S rRNA gene tag sequencing. 
ISME Journal 5:1701–1712.  

Bonilla-Rosso, German, Mariana Peimbert, L. D. 
Alcaraz, Ismael Hernandez, L. E. Eguiarte, Gabriela 
Olmedo-Alvarez, & Valeria Souza. 2012. Compara-
tive metagenomics of two microbial mats at Cuatro 
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