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Minor Water Level Changes Important to Winter Habitat
in Off-Channel Areas of the Upper Mississippi River

Suitable habitat for some species of
overwintering fish in the Upper Missis-

sippi River is rare and could potentially T

limit their populations. Off-channel ar-

eas that provide winter refugia for many

species must have adequate dissolved B
oxygen (greater than about 4 mg/L), low

current velocities (less than about 1 cm/

sec), and relatively warm water tempera- i
tures (greater than 1C). Water move- i\

ment (or lack of movement) can play a
central role in establishing and maintain-
ing suitable habitat conditions under the
ice, and thus the connection between an
off-channel area and the main river can
be critical.

We used a continuous monitor and
spatially intensive sampling over a 40-day
period (February 5-March 11, 1996) to
investigate the effects of water movement
on under-ice conditions in a large (3-km
embayment (Lawrence Lake) in Pool 8
of the Upper Mississippi River. Because

there is only one point of connection be- Figure 1. Dissolved oxygen concentrations directly below the ice in Lawrence Lake on
tween the main channel and this February 23, 1996 (left), February 28, 1996 (center), and March 1, 1996 (right). Increased
embayment, changes in river level con- oxygen concentrations on February 28 correspond to an increase in river stage (Fig. 2)

’ . that forced river water into the lake through the inlet/outlet at the lake’s southern tip. A
trol the movement of water in and out of subsequent drop in stage (right) withdrew much of the oxygenated water.
the lake. We believe that many off-chan-

nel areas with only a single connection to Perature from 2-3C to below *C. The = ment has a slight negative effect on the
the river will exhibit similar behavior. warmer resident water near the bottom of lake’s thermal regime and creates signifi-

The results show that a relatively the embayment (not shown here) remainscant fluctuations in water velocity and
small (0.2 m or 0.6 ft) increase in river relatively undisturbed. Asubsequent drop oxygen concentration near the lake’s in-
stage over the course of 2-3 days caused fiver stage withdraws some heat andlet. The net effect on overwintering sport
a major inflow of water from the main much of the introduced oxygen from the fish (bass, crappie, bluegill) must be care-
channel and effectively reoxygenates the surface of the embayment, but acceptablefully evaluated, but it is clear that minor
near-surface waters of this embayment0Xygen concentrations (greater than 4 mg/fluctuations in water level can dramati-
(Figs. 1 and 2). The introduction of cold, L) persist across a large portion of the cally influence habitat conditions in off-
main-channel water into the embayment Packwater at the end of the circulation channel areas of the Upper Mississippi
also lowers the near-surface water tem-cycle (Fig. 1). This tide-like water move- River System.
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Figure 2. Results of continuous monitoring of temperature and dissolved oxygen near the inlet of Lawrence Lake February 17-28,

1996. River stage (measured at Lock and Dam 8) is shown for reference.
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