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Abstract:
The fate of various fermentation products was investigated in a low sulfate hot spring microbial mat
(Octopus Spring) that has methanogenesis as the terminal step in anaerobic catabolism, and in a high
sulfate hot spring microbial mat (Painted Pool), which has sulfate reduction as the terminal anaerobic
catabolic step. These mats were tested under light and dark aerobic and anaerobic conditions and also
under preincubated conditions, which should favor acetogenic bacteria, important in catabolism of
fermentation products in other systems. Filamentous bacteria, resembling Chloroflexus aurantiacus,
incorporated the fermentation products in the light. For most compounds catabolism to CO2 was not
significant in the dark, especially under anaerobic conditions. Glycollate, a product of cyanobacterial
photorespiration, was tested and showed results similar to the fermentation products. Autoradiography
did not reveal which cells incorporated glycollate. Antiserum was prepared against a strain of
Chloroflexus isolated from Octopus Spring which reacted specifically with other Chloroflexus isolates
and with the most abundant filamentous bacteria in the mats studied. It was used with combined
immunofluorescence-autoradiography to show that Chloroflexus was responsible for
photoincorporation of the fermentation products. Dark anaerobic catabolism was suggested by the
conversion of butyrate to acetate and propionate to CO2. The sensitivity of these reactions to
accumulation and enrichment of butyrate degrading acetogenic bacteria gave evidence of a potential for
aceto-genesis. The heterotrophic potential technique was used to test the population potential for the
uptake of these compounds in the light.

The greatest potential activity was found in the section 1-3 mm below the mat surface and this section
showed a much higher potential for uptake of acetate and propionate than for other substrates tested
including butyrate, ethanol, lactate and glycollate. Although there was a potential for
photoincorporation of the fermentation products by Chloroflexus, or for catabolism of those products
by acetogenic bacteria, it appeared only Chloroflexus was highly adapted for the product uptake and
metabolism. 
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