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imperfect detection. Instead, most methods assume
that the absence of a species from a sampling period
represents a ‘true’ zero, and not a detection error
(Royle & Dorazio 2008). Most procedures also ignore
species that may have been present in a region, but
were never detected in any of the samples (Colwell &
Coddington 1994).
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(Grossman & Sabo 2010). The decreasing trends in
abundance of many stream fish species (figure 5) are
consistent with a shifting baseline scenario, but the
causes of these declines are still unknown.

The results of both the null model and the hierarch-
ical model are potentially sensitive to the functional
form that is used to describe temporal trends. For the
null model analysis, the results for these datasets
were the same when the trends were fit with linear,
semi-logarithmic, or log–log transformations of the
original data. The estimated heterogeneity among
species in temporal trends does not seem to be sensitive
to the fitting procedure, perhaps because deviations
caused by extreme sample numbers (such as the high
counts in the stream fish dataset in 1966) are also incor-
porated into the pattern in the null assemblages. Both
the null model and the hierarchical model assume
that species are independent of one another. However,
it is unclear how the violation of this assumption
(from strong species interactions) would systematically
affect the estimates of temporal trends in abundance.

Because the hierarchical model is being used for
parameter estimates of change (rather than just a
simple dichotomous null model test), it is potentially
more sensitive to violation of its assumptions. As we
noted, one important assumption in this model is
that capture probabilities are constant through time.
Although this assumption may not be true, it probably
matches the perspective of most field biologists, who
typically assume that long-term monotonic changes
in species counts with standardized sampling methods
primarily reflect changes in abundance, rather than
changes in detection or capture probabilities.

If species-specific capture probabilities are not con-
stant, the magnitude of the deviations between
observed and expected counts may be inflated. As
long as these deviations do not vary systematically
with time, the point estimates of trend will not be
affected, although the credible intervals may be too
narrow. Alternatively, if the deviations between
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