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tensively than forested, temperate streams (Mat-
thews 1988). However, almost a third of the runoff





production for crayfish and estimates of consump-
tion by insect taxa were derived using methods



tained nitrapyrin dissolved in DMSO and those that
contained only DMSO. Samples were weighed fol-
lowing analysis and biomass estimates were used to
scale rates up to whole-stream estimates. Whole-
stream nitrification rates also were determined by
analyzing the loss of 15NH4

1 and the gain of 15NO3
2

while accounting for stream dilution and biotic up-
take (see calculations below).

N Flux Calculations

Several methods were used to calculate N fluxes,
depending upon the data available. 15N label in
each sample is represented as a d15







station (50 m downstream from the drip) illus-
trate the difficulty of fitting the model output to
the field tracer data (Figure 1B). The very sharp
drop in 15N label after the tracer addition was
stopped could not be matched with the steady
state model. However, sensitivity analysis of the
model showed that a poorer fit resulted when the
uptake value judged to give the best fit was dou-



the shape and magnitude of the curve (Figure
1A). Collectors, crayfish, and shredders ac-



experiment, decreased, and then increased to levels
somewhat less than at the start of the experiment
by day 35 (data not shown). Fish and crayfish were
not present at the beginning of the experiment but
migrated into the study reach by day 14. Finally,
the box model does not account for the proportion
of N demand satisfied by NO3

2 uptake for those

species that utilize inorganic N, thus leading to un-
derestimates of total N flux.

Some differences in estimates of N turnover rates
(Table 7) can be attributed to the differences be-
tween the two calculation methods. The N turnover
rates estimated for filamentous green algae and epi-
lithon using the turnover method were consider-
ably higher than estimates made with the box
model. The fact that the turnover method includes
NO3

2 uptake, whereas the box model does not,
coul,



rates of nitrification relative to whole-system N
fluxes have previously been documented for an



necessary to estimate N uptake and turnover rates
in individual invertebrate taxa.

Means of all the measured or directly estimated
food web N fluxes are summarized in Figure 5. Our
approach differs from many other published flux
diagrams for ecosystems because we have not
forced the system to be balanced. Imbalances em-
phasize weak points in our ability to quantify N
cycling in this food web. Our budget did not balance
in some cases (that is, all fluxes into a compartment
did not equal fluxes out of a compartment) because
of experimental limitations or potential errors in
measurements. In other cases, assumptions of
steady state, diet, or assimilation were incorrect,
and the budget would not be expected to balance
over the spatial and temporal scales of our experi-
ment. Estimates and potential errors of N fluxes



1987; Power and others 1988; Gelwick and Mat-



ergy flow in other streams also have demonstrated
that apparent trophic imbalances (for example, the
Allen Paradox), (Hynes 1970) can be explained by
high turnover rates of primary consry






