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Abstract. —Northern squawfish Ptychocheilus oregonensis prey on salmonid smolts (Oncorhyn-
chus spp.) in Columbia River reservoirs. We used simulation models to determine the potential
influence of exploitation of northern squawfish on that predation. We also used correlation analysis
to examine factors that may influence predation through predator recruitment. We based our
simulations on estimates of mortality, relative year-class strength, and growth made from a 4-year
study of resident fish predators in John Day Reservoir. Simulated predation declined with ex-
ploitation of fish longer than 275 mm (fork length) such that sustained exploitation of 10-20%
annually reduced predation by 50% or more. The magnitude of change was related to the type of
reproductive compensation. Recruitment was not obviously related to any environmental variable
we examined, although year-class strength was negatively correlated with concurrent year-class
strength of walleye Stizostedion vitreum. We believe that limited, but sustained, exploitation of
northern squawfish provides an alternative to more radical control measures. We are uncertain
about the potential recovery rate of exploited northern squawfish populations, however, and there
is some risk that unsustained exploitation could aggravate predation. Any control program should

evaluate density-dependent responses of predators.

Anadromous salmonids Oncorhynchus spp.
represent an extremely valuable resource in the
Columbia River basin, but abundance of these fish
has declined in recent history. Major declines in
survival of migrating juveniles have been attrib-
uted to the development of hydroelectric power
(Ebel 1977; Raymond 1988). Most of the loss oc-
curs within project reservoirs (Northwest Power
Planning Council, Portland, Oregon, unpublished
data), and predation by resident fishes is probably
an important cause of mortality of juvenile sal-
monids in such reservoirs (Ebel 1977; Raymond
1979). Rieman et al. (1988) estimated that three
predators, northern squawfish Prychocheilus ore-
gonensis, walleye Stizostedion vitreum, and small-
mouth bass Micropterus dolomieui, consumed 9-
19% of all juvenile salmonids that entered the John
Day Reservoir each year. Northern squawfish ac-
counted for about 80% of this predation, and large
(> 400 mm, fork length) northern squawfish were
the most important predators.

Reduction in northern squawfish abundance
could improve survival of Pacific salmon Onco-
rhynchus spp. and steelhead O. mykiss. A northern
squawfish eradication program in Cultus Lake,
British Columbia, produced a substantial increase
in the production of sockeye salmon O. nerka
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(Foerster and Ricker 1941). Since the work in Cul-
tus Lake, eradication programs targeting squaw-
fishes Prychocheilus spp. have been widespread
(Brown and Moyle 1981), and similar programs
have been considered for reservoirs on the Colum-
bia River.

Typical approaches to northern squawfish con-
trol included the use of toxicants, explosives, or
intensive trapping and netting (e.g., Jeppson 1957,
Jeppson and Platts 1959; MacPhee 1969; Ham-
ilton et al. 1970; Rulifson 1984). None of these
programs appears to have been continued as a part
of routine management, and the reasons for dis-
continuing control programs are unclear.

Reproduction in fish may be stock dependent
and resilient, and production might actually in-
crease under exploitation (Ricker 1954; Goodyear
1980). One criticism of predator-control proposals
has been that attempts to control a predator pop-
ulation might actually aggravate predation. If the
population overcompensates, the result could be
an increase in recruitment and numbers of young,
rapidly growing and feeding predators.

Logistic, economic, and environmental con-
straints may also make predator-control efforts dif-
ficult or unappealing, especially in large reservoirs.
The removal of the majority of northern squawfish
from any single reservoir may prove difficult; their
removal in several or all reservoirs in the Colum-
bia River system might be a monumental task.
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