Relationship between sediment organic matter, bacteria composition, and
the ecosystem metabolism of alpine streams
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ABSTRACT: We tested whether sediment bactera abundance [4,6-diamidino-2-phenvlindole-
stained cell counts) were related to sediment organic content (azh-free dry mass [AFDAA]) in 11
nonforested streams of three different &lpine catchments during summer 2003, We used terminal
restriction fragment-length polymorphizm (T-RLFP, a molecular genetic technique) to test for
zeasonal and zpatial differences in bactedal composition in these same streams. We then related
the above parameters, in conjunction with perphyton biomass and hyporheic respiration, to
whole stream estimates of gross primary production (GPP) and ecozvstem respiration (ER) in a
glacial and nonglacial stream, representing environmental extremes, in one of the catchments.
The percentage of arganic matter of sediments wasz 4-14% (0.01-0.04 2 AFDM ml sediment™), and
counts of bactera cells per millimeter of zediment averaged 2 x 10%-4 x 10% Bactera counts
correlated with sediment AFDM onlby for streams in the catchment with highest sediment &FD
levels, Bacteria composition [based on the presence and absence of terminal restrction
fragments from T-RFLP analyziz) changed seazonally in the different streams and differed between
glacial- and groundwater-fed streamz. In the one catchment, hyporheic rezpiration averaged
0.0004 and 0.0003 g O, b kg sediment’ and was positively correlated with AFDAL (P = 0.23),
Ecozwstem metabolism displaved a strong zeasonality, with GPP averaging 4.5 and 8.4 and ER
averaging 5.4 and 9.9 g O, m? d" for the two sites, respectively, thus indicating a predominance of
heterotrophy [P iR < 1) in these high-elevation, open-canopied swstems. Bacteria play a strong
role in the trophic dvnamics of alpine streams.
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