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Abstract. —We estimated the loss of juvenile salmonids Oncorhynchus spp. to predation by
northern squawfish Ptychocheilus oregonensis, walleyes Stizostedion vitreum, and smallmouth bass
Micropterus dolomieu in John Day Reservoir during 1983-1986. Qur estimates were based on
measures of daily prey consumption, predator numbers, and numbers of juvenile salmonids en-
tering the reservoir during the April-August period of migration. We estimated the mean annual
loss was 2.7 million juvenile salmonids {95% confidence interval, 1.9-3.3 million). Northern
squawfish were responsible for 78% of the total loss; walleyes accounted for 13% and smallmouth
bass for 9%. Twenty-one percent of the loss occurred in a small area immediately below McNary
Dam at the head of John Day Reservoir. We estimated that the three predator species consumed
14% (95% confidence interval, 9-19%) of all juvenile salmonids that entered the reservoir. Mor-
tality changed by month and increased late in the migration season. Monthly mortality estimates
ranged from 7% in June to 61% in August. Mortality from predation was highest for chinook
salmon O. tshawytscha, which migrated in July and August. Despite uncertainties in the estimates,
it is clear that predation by resident fish predators can easily account for previously unexplained
mortality of out-migrating juvenile salmonids. Alteration of the Columbia River by dams and a
decline in the number of salmonids could have increased the fraction of mortality caused by

predation over what it was in the past.

Adult runs of Pacific salmon Oncorhynchus spp.
and steelhead O. mykiss in the Columbia River
have declined dramatically from historic levels.
The apparent survival of chinook salmon O.
tshawytscha leaving the upper drainage as juve-
niles and returning as adults dropped from about
4% in 1964-1968 to less than 0.8% in 1972 (Ebel
1977). The decline in other species was similar.
The declines have been attributed primarily to the
development of the Columbia River basin for hy-
droelectric power (Ebel 1977; Northwest Power
Planning Council 1987a). As many as nine run-
of-the-river dams and reservoirs must be now ne-
gotiated by juvenile chinook salmon, coho salmon
O. kisutch, sockeye salmon O. nerka, and steel-
head emigrating from hatcheries and natural pro-
duction areas. It is estimated that 10-45% of the
juvenile salmonids that pass an individual dam
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and reservoir are lost (Sims and Ossiander 1981;
McKenzie et al. 1983; Sims et al. 1984, Fish Pas-
sage Center 1987).

Some fish die from physical injury during pas-
sage of the dams (Schoeneman et al. 1961), but
such losses represent only part of the total mor-
tality, leaving a large part unexplained. Substan-
tial mortality occurs within the reservoirs (Mc-
Kenzie et al. 1983; Northwest Power Planning
Council 1986). Causes of this reservoir mortality
include nitrogen supersaturation, disease, and pre-
dation by resident fish and birds (Long et al. 1968;
Raymond 1969, 1979; Ebel 1977; Leong and Bari-
la 1983; Northwest Power Planning Council
1987b). Previously available data suggested that
predation was important in local areas (Thomp-
son 1959; Longet al. 1968; Uremovich et al. 1980;
Bennett et al. 1983); however, evidence was cir-
cumstantial.

OQur objective was to estimate the number of
juvenile salmon and steelhead lost to resident fish
predators in an entire Columbia River reservoir.
We drew on the results presented in three preced-
ing papers in this issue that characterize the diets
(Poe et al. 1991), prey consumption rates (Vigg et
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