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Neglecting microbial mats and purely physical factors, 
microlaminated sediments form today at two ends of the 
spectrum of lake primary productivity where bioturbators are 
excluded. Very low productivity excludes macroscopic bio-
turbators, as in Lake Brienz. At very high levels of primary 
production, bioturbators are excluded by lack of oxygen due 
to use by consumers being greater than supply, as in Fayett-
ville Green Lake. Benthic species diversity first increases 
with productivity then gradually drops as the tolerances of 
bioturbators to low oxygen are reached. The biomass of 
bioturbators, and hence the degree of bioturbation, also 
increases with productivity and lowered oxygen levels, rises 
or levels off where benthic diversity is very low, but then 
drops off dramatically when there is no oxygen. The modern 
oxygen tolerances of the available bioturbators thus limits 
them to the region between the two productivity extremes. 
For most of the Precambrian there was no bioturbation and 
all sediments deposited below wave base could be microlam-
inated. I hypothesize progressive colonization of sediments 
of increasingly lower oxygen levels through the Phanerozoic. 
This is supported by examination of broad suites of sedi-
ments of varying age which shows the increasing importance 
of bioturbation over turbulent disturbance as the major 
limiting agent of microlaminated sediments. Simple extrapo-
lation from the modern conditions which limit bioturbation 
thus may lead to erroneous estimates of the frequency of 
ancient lakes with anoxic bottom waters. 
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