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Abstract.—The unimpounded lower Columbia River downstream from Bonnevilic Dam (LCR)
supports the greatest abundance and density of white sturgeon Acipenser transmontanus reported
in the species’ range. The high productivity of the population resulted from growth that was as
good as or better than reported for other populations, the highest mean relative weight reported
for any white sturgeon population, and a rclatively low median age (24 years) of first maturity
for females (95% of females matured between 16 and 35 years of age). Estimated instantaneous
natural mortality was 10%. During 1986-1990, the estimated instantaneous fishing mortality for
age-12-17 fish averaged 36% in LCR fisheries. Over the same period. the average annual abundance
estimate of LCR white sturgeon 54 ¢m fork length (FL) or longer was 895,500 fish. and the average
density was 14.6 fish per ha. Population simulations, under the assumption of constant recruitment,
predicted a4 maximum sustainable yield (MSY) of 3.0 kg/recruit at an 18% exploitation rate (of
the 82-166-cm FL population). Reproductive potential was 93,400 eggs/recruit for an unexploited
population and 4,800 eggs/recruit at the predicted MSY exploitation rate. The factors most re-
sponsible for the favorable production potential of the population were access to marine areas,
abundant food resources, and consistently favorable hydrologic conditions during the spawning

period.

The unimpounded lower reach of the Columbia
River, which extends from Bonneville Dam to the
sea, supports one of the most productive sturgeon
fisheries in North America and perhaps the world.
The annual harvest of white sturgeon Acipenser
transmontanus in this reach has averaged 36,800
fish in the recreational fishery and 9,200 fish in
the commercial fishery during the past 10 years
(WDF and ODFW 1992), and the average yield of
white sturgeon in the combined fisheries during
the past 10 years has been approximately 350,000
kg annually. In terms of effort, the white sturgeon
fishery ranks as the largest recreational fishery in
the Columbia basin, with a 10-year annual average
of 145,000 angler trips (Melcher and King 1991).

The longevity, slow growth, and delayed mat-
uration of sturgeons make them susceptible to
overexploitation (Rieman and Beamesderfer 1990;
Rochard et al. 1990; Smith 1990; Birstein 1993).
Excessive harvest in the 19th century brought
about the collapse of the Columbia River white
sturgeon stock. Intensive white sturgeon fishing on
the Columbia River began in 1889 and peaked in
1892, when about 2,500,000 kg of white sturgeon
were landed. The stock was depleted by 1899, after
10 years of unregulated exploitation (Craig and
Hacker 1940; Figure 1). Subsequent restrictions
on season, gear, and minimum size failed to bring
about an increase in white sturgeon production, as

evidenced by poor yields during the first half of
this century. Only after a maximum-size regulation
designed to protect sexually mature white stur-
geons was enacted in 1950 did the population re-
bound. Annual harvests doubled by the 1970s and
doubled again by the 1980s. However, current har-
vest restrictions may not be adequate to protect
stocks from overexploitation.

Sturgeons have been severely affected by hy-
droelectric development and operation that has
drastically altered the large river systems they in-
habit. Many species of sturgeons and paddlefishes
are now endangered, threatened, or extinct, largely
because their habitats were destroyed (Rochard et
al. 1990; Birstein 1993). Hydroelectric develop-
ment of the Columbia River main stem since 1933
may have reduced the productivity of white stur-
geon (Fickeisen 1985; Beamesderfer et al. 1995,
this issue). Preimpoundment conditions can now
be found only in the 234-km free-flowing reach
downstream from Bonneville Dam. We believe the
larger yields in lower Columbia River white stur-
geon fisheries are evidence of a relatively high
population productivity that is linked to the un-
altered habitat in this reach of the Columbia River.

Productive populations and high-yield fisheries
tor white sturgeon can only be sustained through
scientific management that is based on a thorough
understanding of population dynamics and limit-
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FIGURE |.—Annual yields (millions of kilograms) of white sturgeon in the lower Columbia River, 1888-1991.

ing factors. In this paper, we examine the char-
acteristics of the white sturgeon population in the
free-flowing river between Bonneville Dam and
the Pacific Ocean (Figure 2). We use this infor-
mation to estimate maximum sustainable yield
(MSY) and exploitation rate. Comparisons of pop-
ulations in the free-flowing lowest reach of the
river and in upstream impoundments may help
identify factors limiting production. Beamesderfer
et al. (1995) have made such comparisons.

In this paper, we analyze the population char-
acteristics of white sturgeon between Bonneville
Dam and the sea. The term “‘lower Columbia Riv-
er’” generally refers to the stretch from the Snake
River confluence to the Columbia River mouth.
This stretch now has four impoundments—pro-
ceeding downstream, McNary, John Day, The
Dalles, and Bonneville—as well as the final un-
impounded reach. In our report, for simplicity,
“LCR” means the reach of the lower Columbia
River below Bonneville Dam.

Methods

Data collection.—Length intervals chosen for
the following analyses were predicated on size slot
intervals used in the management of LCR recre-
ational and commercial fisheries. Management
size limits, which were expressed as total length
(TL) in inches, were converted to fork length (FL)
in centimeters for analyses. Fork length was the
preferred length measurement because it produced
less variation in length assignments than total

length. However, because total lengths were some-
times the only length mcasurement available, they
were converted into fork lengths with the formula,
TL = 1.09-FL + 2.06 (N = 2,039, r2 = 0.997).
Throughout the course of the study a maximum
size limit of 166 cm FL was in place for all LCR
white sturgeon fisheries. The recreational fishery
was managed with a minimum size limit of 82 cm
FL until April 1989, when the minimum size limit
was increased to 92 cm FL to reduce harvest. The
commercial minimum size limit remained at 110
cm FL throughout the course of this study.

Mark-recapture data were obtained from April-
June Pacific salmon Oncorhynchus spp. and white
sturgeon research fisheries conducted by the Wash-
ington Department of Fisheries (WDF) and the Or-
egon Department of Fish and Wildlife (ODFW)
during 1983-1991 (Figure 2). White sturgeons 62
cm FL or longer were captured and tagged with
sequentially numbered spaghetti tags, which were
inserted at the base of the dorsal fin. All captured
fish were checked for marks and measured for FL
and TL. When possible, information on sex, stage
of maturity, and age were collected. Commercial
and recreational fisheries were sampled for recap-
ture and biological data.

Age, growth, and condition.—White sturgeons
were aged by counting periodic rings on cross sec-
tions of the anterior pectoral fin ray (Rien and
Beamesderfer 1994; Tracy and Wall 1993). Sam-
ples were obtained from consumptive and research

































