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The Individual-Based Stream Trout Research and Environmental Assessment Model importance of entrainment
mortality of larval fish at thermal-electric powerplants in the Hudson River estuary ( Barnthouse et al. 1988 ).
One outcome of this battle was the realization that conventional ecological models cannot address the
question of how density-dependence of survival of juvenile fish might compensate for the entrainment losses.
The IBMs were identified as a type of model that could address this question, and the Electric Power Research
Institute ( EPRI ) began sponsoring research on fish IBMs through its Compensation Mechanisms in Fish
Populations ( CompMech ) program. Eventually, EPRI-funded researchers at Oak Ridge National Laboratory
identified instream flow assessment as another important problem for which IBMs have many potential
advantages. The first EPRI IBM for stream fish simulated smallmouth bass ( Micropterus dolomieu ) ( Jager et
al. 1993 ). The second was a trout IBM ( Van Winkle et al. 1996, 1998 ) that became the predecessor to INSTREAM.
The second pathway in the evolution of modeling from which INSTREAM descends is the so-called complexity
movement, which has its intellectual home at the Santa Fe Institute in New Mexico ( Holland 1995, Levin 1999,
Waldrop 1992 ). One outcome of complexity science is a set of biology-based concepts - emergence, adaptation,
fitness, etc. - that provide a useful framework for designing and describing IBMs ( Railsback 2001 ). These
concepts are used throughout this report. A second outcome that INSTREAM takes very direct advantage of is
the Swarm simulation system for...
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