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Overview

The transport, growth and settlement of larval yellow perch and alewife in Lake Michigan is
studied with a 3D patrticle trajectory model coupled with an individual-based bioenergetics
model. The physical model uses 3D currents generated by the Great Lakes version of the
Princeton Ocean Model driven by observed momentum and heat fluxes in June-August 1998-
2003. The model was tested with drifting buoys observations in southern Lake Michigan. Virtual
larvae of yellow perch were released in the nearshore region north of Chicago, IL with the most
abundant preferred substrate for yellow perch spawning, rocks. In case of alewife, larvae were
released in the vicinity of Twin Rivers, WI where high concentration of alewife larvae was
observed.

We investigated the potential for physical transport mechanisms to affect recruitment of Lake
Michigan fishes by coupling hydrodynamic models with individual-based particle models of fish
larvae to study variation in larval distributions, growth rates, and potential recruitment. Larval
growth rates were simulated using a bioenergetics growth model with fixed consumption rates.
Growth rates and time to settlement were predicted assuming two different food availability
scenarios: maximum consumption and reduced consumption. Results indicate that lake
circulation patterns are critical for understanding interannual variability in Great Lakes fish
recruitment.

It appears that the hydrodynamic conditions may produce a “source and sink” recruitment
dynamic for yellow perch. The rocky habitat, preferred for spawning and presumably for feeding
is primarily on the western side of Lake Michigan, and is perhaps most extensive in lllinois. The
present modeling effort suggests that larvae originating from this preferred habitat would be
mostly transported to the sandier and generally unconsolidated substrate along the eastern side
of Lake Michigan (Figure 1). Much of the habitat along eastern Lake Michigan is now
depauperate of potential forage for newly settled juvenile perch which may impact survival in
later life stages. Therefore, it becomes critical if circulation patterns transport larvae north along
the east coast in a cyclonic circulation pattern, or transport them back to lllinois waters in an
anticyclonic circulation pattern observed in some years. In case of larval alewife transport,
circulation patterns are equally important. For example, for a Twin Rivers patch, we predict two
distinct larval transport scenarios. In the first case, are transported deep south along the west
coast eventually reaching lllinois and Indiana waters. In the second case, larvae are transported
across the lake in a cyclonic fashion and circulate mostly in the northern Lake Michigan. valuate
the accuracy of particle trajectory model predictions.
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Figure 1: Positions of larval fishes on day 35 when they reach 30 mm in 1998, 1999, and 2000.
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