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Abstract:
This study investigated the factors affecting summer bacterial biomass and production in Taylor Valley
Lakes Fryxell, Hoare, and the east and west lobes of Lake Bonney, Antarctica, during 1993 to 1997.
The major objectives of this research were to 1) define spatial and seasonal bacterial biomass and
production, 2) numerically model biomass losses, and 3) determine the potential role of DOC supply,
inorganic nutrients, temperature, and salinity in the regulation of summer bacterial production.

Lake Fryxell was the most productive, but variable lake, followed by Lakes Bonney and Hoare.
Bacterial production, measured by 3H-thymidine uptake, ranged from 0 to 0.009 μg C ml-1d-1, and
bacterial numbers, counted using epifluorescent microscopy, ranged from 3.2xl04 to 4.4xl07 cells ml-1.
A forward difference model of bacterial biomass losses in the trophogenic zone and the entire water
column of the lakes showed that summer loss rates reached 6.3xl014 cells m-2 d-1 and 4.16xl012 cells
m-2 d-1, respectively. Lake DOC budgets indicated that bacterial carbon demand exceeded total DOC
supply to the trophogenic zone and entire water column of Lakes Fryxell and Hoare, but demand and
supply were approximately balanced in Lake Bonney. Inorganic nutrient bioassays did not indicate that
the bacterioplankton from the primary productivity maxima of the lakes were nutrient limited.
3H-thymidine incorporation rates were 20 to 67% lower in bacterial populations incubated at in situ
temperatures, compared to their optimal temperature for growth, which ranged from 10 to 20°C among
the depths tested. Bacterial strains isolated from the lakes generally showed a psychrotrophic response
to temperature. Strains isolated from the brackish to hypersaline deep waters of Lakes Fryxell and
Bonney grew optimally at salinities ranging from 0 to 5% NaCl. The results of the study indicate that
bacterial biomass in these lakes may be important to higher trophic levels through grazing and that
annual bacterial production is dependent upon alternative sources of organic carbon, such as particulate
organic matter decomposition. Nutrients appear to play a less important role in bacterial regulation,
whereas temperature and salinity limit or even restrict bacterial production in these lakes. 
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