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Abstract A suite of exoenzyme activities was
assayed in three New Zealand streams draining
pasture, native forest, and a pine catchment. There
were differences among catchments in activity of
three of the five enzymes assayed (cello-
biohydrolase, N-acetylglucosaminidase, and
dihydroxylphenylalanine oxidation). A principal
components analysis (PCA) demonstrates that
patterns of enzyme activity can be used to separate
the three stream types. An experimental addition
of algal-leachate, leaf-litter leachate, and high
dissolved organic carbon (DOC) water from a small
seep also resulted in marked shifts in epilithic
enzyme activities 1 day after DOC additions.
Oxidative enzymes showed a particularly strong
response to additions of humic DOC. As for the
field samples, a PCA showed large differences
among treatments indicating that exoenzyme
patterns can be used to examine which DOC sources
predominate in different streams. Application of this
approach to describing differences among streams
will require detailed seasonal sampling together
with longer-term experiments.
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INTRODUCTION

Many characteristics of stream ecosystems are
known to shift in response to changes in land use
within the drainage basin. Most attention has
focused on changes in nutrient export (e.g., Likens
et al. 1970), the relative importance of litter versus
autochthonous inputs (Webster et al. 1987), and the
response of the biotic community (Harding &
Winterbourn 1995; Quinn et al. 1997). Epilithic
biofilms are an important component of New
Zealand stream food-webs (Rounick & Winterbourn
1983) but epilithic bacteria seem to be only weakly
affected by shifts in catchment vegetation unless
the potential for benthic algal production is very
high (Findlay et al. 1993). Because stream benthic
bacteria are fuelled by both autochthonous and
allochthonous dissolved organic carbon (DOC)
(Hudson et al. 1992), it will be difficult to predict
bacterial responses to shifts in land use without an
understanding of how catchment land use affects
DOC budgets.

In most stream organic-matter budgets, DOC
dominates both the inputs and outputs;
concentrations are typically 2-5x particulate
organic carbon in transport (e.g., McDowell &
Likens 1988). The challenge has been to identify
which components of the DOC are significant
carbon sources for microbial metabolism. Although
organic matter budgets make it appear that DOC
simply passes through stream reaches, a variety of
field experiments (Bott et al. 1984) and
measurements of subsurface DOC consumption
(Findlay & Sobczak 1996) make it obvious that
some variable fraction of bulk DOC is metabolised
during transit. The proportion of DOC that can be
characterised chemically is usually much less than
50% of the total so a wide range of bioassay
approaches have been applied to determine what






