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Abstract:
Some biological assumptions of the wetted perimeter instream flow method are that: 1) abundance of
aquatic invertebrates is proportional to riffle area, 2) wetted perimeter can be used as an Index of
invertebrate abundance, and 3) at flows below the wetted perimeter-discharge inflection point, stream
fish may become food limited. To evaluate these assumptions, field and laboratory tests were
conducted to investigate the relationships among stream discharge, riffle wetted perimeter, and aquatic
invertebrate abundance, cutthroat trout density and growth relative to increased prey abundance, and
prey abundance, habitat volume, and cutthroat trout residency in artificial stream channels.

The wetted perimeter method was performed, and benthic and drifting invertebrates were collected
from dewatered and unaltered flow reference riffles in two streams during summer. Benthic
invertebrate densities were similar between test and reference riffles on most sample dates but
invertebrate biomass was usually lower at the test riffle in one stream. This resulted in invertebrate
biomass and caloric content being significantly lower on the test riffle when discharge was below the
wetted perimeter inflection point. In both streams, invertebrate drift density was typically greater at
dewatered riffles. Differences in stream discharge, however, caused drift rates to be substantially lower
at dewatered riffles, effectively reducing potential food abundance for drift-feeding fish.

Supplemental feeding of cutthroat trout in experimental stream enclosures increased trout growth rates
compared to trout in unfed, control enclosures during late summer. Volitional residency of trout in
enclosures was unaffected by supplemental feeding so that no trends in trout density and increased food
abundance were observed.

Short-term residency (20 d) of cutthroat trout (51-75 mm TL) in artificial stream channels was
influenced more by ration than incremental reductions in water depth. However, larger trout (122-159
mm TL) failed to establish residency, suggesting that unsuitable habitat may be more important than
ration for determining residency of larger trout.

Reductions in stream discharge affected abundance of fish-food organisms primarily through declines
in riffle area and invertebrate drift rate, with the greatest reduction occurring when stream discharge
was below the wetted perimeter inflection point. Such reductions may potentially restrict growth of
older trout and abundance of young individuals. 
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