
Geophysical Research Abstracts, Vol. 9, 00536, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-00536
© European Geosciences Union 2007

Bacterial diversity and distribution in the Holocene
sediments of a northern temperate lake
D. Nelson(1), S. Ohene-Adjei (2), FS. Hu (3), I. Cann (1,4), R. Mackie (1,4)
(1) University of Illinois, Institute for Genomic Biology, Urbana, USA
(dmnelson@life.uiuc.edu), (2) Agriculture and Agri-Food Canada, Lethbridge AB, Canada,

(3) University of Illinois, Department of Plant Biology, Urbana, USA, (4) University of
Illinois, Department of Animal Sciences, Urbana, USA

Sediments contain an abundance of microorganisms. However, the diversity and dis-
tribution of microorganisms associated with sediments are poorly understood, par-
ticularly in lacustrine environments. We used banding patterns from denaturing gra-
dient gel electrophoresis (DGGE) and 16S rDNA sequences to assess the structure
of bacterial communities in the Holocene sediments of a meromictic lake in Min-
nesota. Cluster analysis of the DGGE banding patterns indicates that the early- and
middle-Holocene samples group separately from the late-Holocene samples. About
79% of the recovered bacterial sequences cluster with the alpha-, beta-, delta-, epsilon-
, and gamma-Proteobacteria andFirmicutes. The remaining∼21% lack cultured
representatives. The taxonomic lineages of bacteria differ statistically among the
early-, middle-, and late-Holocene samples, although the difference is smallest be-
tween early- and middle-Holocene samples. Early- and middle-Holocene samples
are dominated by epsilon- proteobacteria, and late-Holocene samples are dominated
by sequences from uncultured sub-phyla. We only recovered delta-Proteobacteria in
late-Holocene sediments and alpha- and gamma-Proteobacteria in late- and middle-
Holocene sediments. Diversity estimates derived from early-, middle-, and late-
Holocene clone libraries indicate that the youngest (late-Holocene) samples had sig-
nificantly greater bacterial diversity than the oldest (early-Holocene) samples, and
the middle-Holocene samples contained intermediate levels of diversity. The ob-
served patterns of diversity may be caused by increased bacterial niche-partitioning
in younger sediments that contain a greater abundance of labile organic-matter than
older sediments.


