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Some History

@ Microbial community mats appear in the fossil record 3.5
BYA (near beginning of life).

@ Microbes (largely in sessile communities) are efficient
consumers of chemical free energy and play key roles in all
geochemical cycles.

(From Des Marais, Science 289, 1703-1705, 2000.)



Microbial Communities: Inhabitants

Ecology of biofilm ecosystems is poorly understood:
@ Approximately 1/2 of earth’s organic carbon is contained in
microbes, mostly in biofilms.

@ 1 gram of soil or marine sediment can easily have 10*
different microbial species. This is probably an
underestimate, because

@ a “microbial species” is not clearly defined.

@ Natural microbial ecology used to be difficult (relative to
macro-ecology).

@ Natural microbial ecology is (or soon will be) easy (relative
to macro-ecology).

Remark: 3+ billion years to get it right!



Microbial Natural History

Mat fossils date to 3.75 bya and mats may have dominated life
until 540 mya (Precambrian-Cambrian boundary).

Microbial communities drastically affected the chemistry of the
earth’s geosphere and atmosphere. They are still key parts of
almost all ecological and geochemical cycles.



Biofilm Natural History

Ecology. Biofilm formation is widespread.

Phylogenetic Tree of Life

Bacteria Archaea Eucaryota

Aquificales streamers, YNP.



Modern Day Mat

Effluent channel cyanobacterial mat cross-section, Mushroom
Spring, YNP (D. Ward).




Microbial Populations in the Lab

Flask culture




Microbial Populations in the Lab: Batch Cultures

Shane Nowack’s Synechococcus cultures



