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ABSTRACT
Residential development of lakeshores is expected
to change a variety of key lake features that include
increased nutrien t loading, increased invasion rate
of nonnative species, increased exploitation rates of
fishes by anglers, and alteration of littoral habitats.
All of these factors may alter the capacity of lakes to
support productive native fish populations. Four-
teen north temperate lakes were surveyed to exam-
ine how growth rates of two common fish species
(bluegill sunfish , Lepomis macrochirus; largemouth
bass, Micropterus salmoides) varied along a residential
development gradien t. Size-specific growth rates for
both species were negatively correlated with the
degree of lakeshore residential development, al-
though th is trend was not statistically sign ifican t for
largemouth bass. On average, annual growth rates
for bluegill sunfish were 2.6 times lower in heavily

developed lakes than in undeveloped lakes. This
effect of lakeshore development on fish growth was
not size specific for bluegills between 60 and 140
mm in total length . An index of population produc-
tion rate that accounted for both the size-specific
growth rate and the size distribu tion of fishes
showed that bluegill populations were approxi-
mately 2.3 times less productive in highly developed
lakes than in undeveloped lakes. Our resu lts suggest
that extensive residential development of lake-
shores may reduce the fish production capacity of
aquatic ecosystems.
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INTRODUCTION
Key ecosystem processes and features of lakes may
be altered as a resu lt of residential development in
watersheds. For example, increased nutrien t loads
that resu lt from watershed disturbance, inefficien t
sewage systems, and agricu lture commonly are
cited as importan t problems that lead to eutrophica-
tion of lakes (NRC 1992; Carpenter and others
1998). Residential development of lakeshores may

increase exploitation rates of fish populations, de-
grade littoral zone productivity through increased
siltation (NRC 1992), and decrease littoral zone
habitat complexity through removal of coarse woody
debris (CWD; Christensen and others 1996) and
mechanical/chemical removal ofmacrophytes. Intro-
duction of exotic species also may have tremendous
effects on the growth and population dynamics of
native fishes (Hrabik and others 1998). Despite the
host of problems linked to residential encroachment
on watersheds, we have a very poor understanding
of whether these impacts alter the capacity of lakes
to support productive fish populations.
The potential effects of lakeshore residential devel-

opment on growth rates of fishes are numerous. For
example, increased nutrien t loading to lakes may

Received 29 April 1999; Accepted 26 October 1999.
Monica R. Williams’s current address:Department of Marine and Wildlife Biol-
ogy, University of Maryland–Eastern Shore, Princess Anne, Maryland 21853,
USA.
*Corresponding author’s current address:Department of Zoology, University of
Washington, Box 351800, Seattle, Washington 98195, USA;
e-mail: deschind@u.washington .edu

Ecosystems (2000) 3: 229–237
DOI: 10.1007/s100210000022 ECOSYSTEMS

! 2000 Springer-Verlag

229


