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An Estimation of Historic and Current Levels
of Salmon Production in the Northeast
Pacific Ecosystem:

Evidence of a Nutrient Deficit in the Freshwater Systems of
the Pacific Northwest

Ted Gresh, Jim Lichatowich, and Peter Schoonmaker

Abstract

We used historical cannery records and current escapement and harvest records to estimate histori-
cal and current salmon escapement to western North American river systems, in order to deter-
mine the biomass and marine-derived nitrogen and phosphorous levels delivered by adult salmon,
and the deficits corresponding to the diminished returns of adult salmon over the past century. We
have estimated the historic biomass of salmon returning to the Pacific Northwest (Washington,
Oregon, Idaho, and California) to be 160-226 million kg. The number of fish now returning to these
rivers has a biomass of 11.8-13.7 million kg. These numbers indicate that just 6-7% of the marine-
derived nitrogen and phosphorous once delivered to the rivers of the Pacific Northwest is current-

ly reaching those streams. This nutrient deficit may be one indication of ecosystem failure that has
contributed to the downward spiral of salmonid abundance and diversity in general, further
diminishing the possibility of salmon population recovery to self-sustaining levels.

uring the past 140 years,
f beaver trapping, logging,
é irrigation, grazing, pollu-
tion, commercial and
sport fisheries, dams, and urban and
industrial development have con-
strained the production of Pacific
salmon {(J'm:ﬂnfr_;,nrr.fms spp.) at every
stage of their life cycle. The commer-
cial harvest of salmon peaked
between 1882 and 1915 in the major
production areas south of the Fraser
River (Table 1) {Cobb 1930) and
since then, salmon abundance has
declined continuously in the south-

ern reaches of their range. Today, Table 1 shows the peak salmon cannery packs in major production areas south of
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from approximately 40% of their his-
torical range in Washington, Oregon,
Idaho and California (NRC 1996;
Mehlsen et al. 1991).

Throughout the past century of
decline, salmon managers evaluated
the results of their efforts primarily
through quantitative indices of pro-
duction. These performance mea-
sures include catch (sport and com-
mercial), anglers days, economic
value of the catch, licenses sold,
pounds of fish released from hatch-
eries, and escapement (Lichatowich

1996). While these statistics are use-
ful measures of performance, they
are incomplete because they ignore
the ecological processes that deter-
mine ecosystem health and ultimate-
ly the production of salmon. They
focus primarily on economic ends
while ignoring ecological means.
Several recent studies suggest
that salmon escapement is signifi-
cant beyond its obvious importance
for the reproduction of the species
(Wipfli et al. 1998; Bilby et al. 1998;
Bilby et al. 1996; Larkin and Slaney
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