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northwestern Delta in the channel of the Sacramento River.
During years of average to high outflow they may concen-
trate anywhere from the Sacramento River around Decker
Island to Suisun Bay prior to spawning movements.

Life History Delta smelt are euryhaline fish that typically
rear in shallow (<3m), open waters of the estuary. They are
mostly found within the salinity range of 2-7 ppt, but they
can be found at salinities ranging from 0 to 18.4 ppt (6) and
can tolerate salinities up to 19 ppt (7). In general delta smelt
prefer to rear in or just above the region of the estuary where
fresh water and brackish water mix and hydrodynamics are
complex as a result of the meeting of tidal and riverine cur-
rents. This region is typically in Suisun Bay. During the
1987-1992 drought, the smelt were concentrated in deep
areas in the lower Sacramento River around Decker Island,
where the bottom salinity hovered around 2 ppt much of
the year (8), apparently because the salt water—fresh water
mixing zone was located in this region. However, smelt may
also be common in this region during nondrought years, a
finding that suggests they are attracted to favorable hy-
draulic conditions that allow them to maintain position.
The idea that smelt do not consistently rely on the mixing
zone for location is suggested by observations in such years
as 1993, when the smelt continued to be common in Suisun
Bay during the summer, even after the 2-ppt isohaline had
retreated upstream (9). Smelt survival rates are generally
highest in years when the area with salinities of 2 ppt or less
includes shallow water in upper Suisun Bay during April—
June, but the relationship is not consistent. Temperatures
seem to have little effect on smelt distribution, because the
smelt are found at temperatures ranging from 6 to 28°C,
although 28°C is close to their lethal limit of 29°C (6, 7).
Overall their behavior suggests a preference for low-salinity
areas with tidal currents. The smelt are relatively poor
swimmers (maximum swimming velocities of around 28
cm/sec). They tend to select portions of the water column
that have relatively low velocities and to swim in short
bursts (strokes) followed by a period of rest (glides) (21).
This stroke-and-glide swimming behavior, combined with
diel shifts in position in the water column (in response to
tidal currents), presumably allows them to stay within rela-
tively limited regions, where planktonic food organisms are
also concentrated. These regions include main channels of
the Delta and Suisun Marsh and open waters of Suisun Bay,
where the waters are well oxygenated and temperatures are
relatively cool (usually <20-22°C in summer).

Although nonbreeding delta smelt are usually aggre-
gated together in limited areas, perhaps largely as a result of
estuarine hydrodynamics, they do not appear to be strongly
shoaling. Indeed the stroke-and-glide swimming behavior
likely makes maintenance of coordinated schools difficult.
Instead individual fish apparently hang out in the water col-
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