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DISCLAIMER
Recovery plans delineate reasonable actions that are believed necessary to recover or protect the
species.  This plan has been prepared as a cooperative effort among Canadian and U.S. Federal,
Provincial, and State agencies, Canadian and U.S. tribes, and other stakeholders.  Objectives will
be obtained and any necessary funds made available subject to budgetary and other constraints
affecting parties involved, as well as the need to address other priorities.  The recovery plan does
not necessarily represent the views nor the official positions or approval of any individuals or
agencies involved in the plan formulation.  The plan is subject to modification as dictated by new
findings, changes in species status, and the completion of recovery tasks.
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EXECUTIVE SUMMARY

White sturgeon are a unique and precious component of the biodiversity and cultural
heritage of the upper Columbia River but are currently threatened with extinction in this
geographic area unless rigorous restoration measures are implemented.  The current population
of approximately 1,400 adult white sturgeon in the transboundary reach of the upper Columbia
River is substantially less than the endangered status criteria of 2,500 identified by the World
Conservation Union.  With an almost complete failure of natural recruitment, it is estimated that
severe population bottlenecks will occur within the next 10 years and the population will become
functionally extinct by year 2044.

The long life span of sturgeon requires a long-term perspective but the critical status of
the upper Columbia population demands immediate action.  Recruitment failures two decades
past were only recently recognized and opportunities for effective intervention are rapidly being
lost as the population continues to decline.  Too few fish will soon remain to take advantage of
suitable natural recruitment conditions if they occur and it will become increasingly difficult to
capture ripe spawners needed to sustain a hatchery program.

This plan is the product of an Upper Columbia White Sturgeon Recovery Initiative by
Canadian, U. S., and aboriginal governments, industrial and environmental organizations,
stewardship groups, and citizens. The plan was prepared by a Recovery Team that included
technical representatives from involved parties and an Action Planning Group that served as a
public liaison with the broader community of affected and interested parties. The recovery plan
is also intended to serve as a master plan for sturgeon restoration efforts in the U.S. portion of the
river upstream from Grand Coulee Dam consistent with implementation of the Columbia Basin
Fish and Wildlife Program under the 1980 Northwest Power Act.  Implementation of this plan
represents a proactive approach to species recovery and may provide an effective alternative to
formal listing under a Canadian Species at Risk Act or the U.S. Endangered Species Act.

This recovery plan describes objectives, targets, strategies, measures, and a schedule for
arresting the decline of white sturgeon in Canadian and U.S. portions of the Columbia River
upstream from Grand Coulee Dam, ensure the persistence and viability of naturally-reproducing
populations, and restore opportunities for beneficial use if feasible.  Viability refers to the ability
to sustain a diverse, naturally-reproducing population as a functional component of the river
ecosystem.  The efficacy of restoration of natural spawning and rearing habitats will determine
whether natural populations can support subsistence or recreational fishing.  To provide a context
for recommended recovery actions, this plan also reviews the biology and status of upper
Columbia River white sturgeon, reasons for decline, and existing conservation measures.

The short-term objective is to assess population status and act to prevent further
reductions in white sturgeon distribution, numbers, and genetic diversity within the current
geographic range.  The medium-term objective is to determine survival limitations (bottlenecks)
for remaining supportable populations and establish feasible response measures.  The long-term
objective is to re-establish natural population age structure, target abundance levels, and
beneficial uses through self-sustaining recruitment in two or more recovery areas.

Recovery targets include:  minimum adult population sizes of 2,500 adults per area in
two recovery areas (5,000 total); naturally-produced recruitment and juvenile population sizes
sufficient to support desired adult population sizes; stable or increasing trends in adult and
juvenile numbers; stable size and age distribution; and genetic diversity similar to current levels.
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This plan also recognizes that efforts to restore significant sturgeon populations through natural
production are also likely to benefit many other components of the native aquatic community.

Recovery objectives will be reached using four basic strategies.  First, direct sources of
adult mortality including fisheries and entrainment must continue to be controlled.  Second,
immediate hatchery intervention is necessary to preserve the remaining population diversity in
the face of almost complete collapse of recruitment of young sturgeon.  Third, white sturgeon
recovery will require improvements in recruitment and survival based on habitat, flow, and/or
water quality restoration.  Finally, effective implementation of the recovery program will require
continuing adaptation based on research and monitoring of sturgeon status, limiting factors, and
potential recovery actions.  Specific recovery measures are identified consistent with these
recovery strategies for fishery regulation, entrainment, hatchery production, water management,
water quality, contaminants, habitat diversity, population connectivity, system productivity,
assessment, monitoring, research, information, education, planning, coordination, and
implementation.

With continued commitment to a conservation hatchery program and restoration of
natural recruitment within the next 20 years, at least 50 years will be required to rebuild a stable
adult population and 100 years for restoration of a stable naturally-produced population.  A
minimum of 25+ years will be required to approach recovery targets because of the long life
spawn and generation time of sturgeon.   Long term prospects for sturgeon preservation will
ultimately depend on identification and implementation of effective habitat measures for
restoring natural recruitment.  However, restoration of a significant white sturgeon population
supported solely by natural recruitment might ultimately be precluded by the extent of habitat
changes in the system.
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Figure 1. Columbia River white sturgeon captured, tagged, and released to estimate population status.

1.0 INTRODUCTION
1.1 Background

White sturgeon are a unique and precious component of the biodiversity and cultural
heritage of the upper Columbia River but are currently threatened with extinction or extirpation
from this area unless rigorous restoration measures are implemented.  This species is an integral
component of the native riverine ecosystem and historically supported productive traditional and
recreational fisheries.

Sturgeon are at risk almost everywhere they occur in temperate river systems of North
America, Europe, and Asia, and white sturgeon in the upper Columbia River are no exception.
Habitat fragmentation, habitat degradation, and historic fisheries have combined to drastically
reduce the range and numbers of this ancient species that has survived the last 175 million years.
The upper Columbia River white sturgeon population now consists of several known or
suspected subpopulations that have been isolated from each other and from historical critical
habitats.  Collectively, these populations are considered distinct from other populations in the
basin and in other western river systems.   Natural recruitment has failed for all upper Columbia
River subpopulations which now consist solely of aging cohorts of mature fish that are gradually
declining as fish die and are not replaced.  Only the longevity of this species and complete
fishery closures have forestalled extinction that will be inevitable without effective intervention.

White sturgeon are the largest, longest-lived freshwater or anadromous fish in North
American (Scott and Crossman 1973) and are highly adapted to the large river systems in which
they evolved.  The largest white sturgeon on record, weighing approximately 682 kg (1,500 lbs.),
was taken from the Snake River near Weiser, Idaho in 1898 (Simpson and Wallace 1982).  Ages
as great as 104 years have been reported (Rien and Beamesderfer 1994.)  Large size and



Upper Columbia White Sturgeon Recovery Plan November 28, 2002

10                                 Back to Table of Contents

opportunistic behavior allowed them to range widely to take advantage of widely-scattered and
seasonally-available resources in these dynamic river mainstem habitats and in the ocean.
Longevity and high fecundity allowed them to outlast variable environmental conditions and to
capitalize on favorable spawning conditions when they occurred.

Population attributes that have proven adaptive for millions of years are now a liability
(Beamesderfer and Farr 1997).  Large size and high fecundity makes sturgeon a valuable fishery
commodity but longevity and delayed maturation make them extremely vulnerable to
overfishing.  Long life span and benthic feeding also makes sturgeon susceptible to
bioaccumulation of industrial and community pollutants with potentially detrimental effects on
health, growth, maturation, and recruitment. Critical habitats have been altered.  Dam
construction has blocked movements and restricted sturgeon to river fragments that may no
longer provide the full spectrum of habitats necessary to complete the life cycle.  Flow regulation
has limited seasonal and annual fluctuations that provide behavior cues and suitable spawning or
rearing conditions.  All of these changes favor a much different aquatic community of prey,
predators, and competitors.

White sturgeon were designated as vulnerable in 1990 by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC).  The Columbia River population in British
Columbia was assigned to the provincial Red List in 1993 based on a B. C. Conservation Data
Centre (CDC) status review that described the species as “critically imperilled.”  The Kootenay
River (spelled Kootenai in the U.S.) population of white sturgeon was listed in 1994 as
endangered under the U.S. Endangered Species Act (ESA). Upper Columbia River white
sturgeon are not currently listed under the U.S. ESA but might qualify for listing if considered.
A Species at Risk Act (SARA) is currently in the final stages of legislation by Canada and might
similarly apply to upper Columbia River white sturgeon if adopted.

This recovery plan describes strategies and measures to arrest the decline of white
sturgeon in the Upper Columbia River Basin, prevent extinction, remove threats to long-term
survival, and restore opportunities for beneficial use if feasible.  Implementation of this plan
represents a proactive approach to species recovery.  The structure of this plan is designed to be
compatible with Canadian Species at Risk Act (SARA) legislation and the U.S. Endangered
Species Act (ESA), such that the plan could be considered the official recovery strategy should
upper Columbia white sturgeon be listed in either country.

This plan includes white sturgeon in Canadian and U.S. portions of the Columbia River
above Grand Coulee Dam.  The subject area is the Columbia River mainstem and its tributaries
from Columbia Lake to Lake Roosevelt, the lower Kootenay River from Lower Bonnington Dam
to the Columbia River confluence, the Slocan system, and the lower Pend d’Oreille River
(spelled Pend Oreille in the U.S.) from Boundary Dam to the Columbia River confluence.  A
separate recovery plan has been prepared for white sturgeon in Kootenay Lake and River by the
U.S. Fish and Wildlife Service (USFWS 1999).  The selection of Lower Bonnington Dam as the
separation point between the Kootenay and Columbia rivers ecosystems reflects the location of
Bonnington Falls which was an impassable barrier to upstream fish passage into the remainder of
the Kootenay River system.    Activities outside this recovery area are also considered if they
impact upper Columbia River sturgeon.
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Figure 2. Distribution of white sturgeon in the upper Columbia River basin.
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Although white sturgeon are the main subject of this plan, actions proposed for their
stabilization could also benefit other native aquatic species and further contribute to overall
health of the upper Columbia River ecosystem.

1.2 Outlook Without Intervention
The current population estimate of approximately 1,400 adult white sturgeon in the

transboundary reach of the upper Columbia River is substantially less than the endangered status
criteria of 2,500 identified by the World Conservation Union (IUCN 1994) and the Committee
on the Status of Endangered Wildlife in Canada (COSEWIC 1998).  With the almost complete
failure of natural recruitment, current data indicates that the population will decline by an
additional 50% within 10 years and 75% within 20 years (Figure 3).

The upper Columbia white sturgeon population will decline below critical thresholds
from which recovery may be difficult without immediate, aggressive, and effective intervention.
Adult numbers of 500 and 50 have been identified as population benchmarks associated with
irreversible consequences in U. S. Endangered Species assessments (Thompson 1991, McElhany
et al. 2000, Rieman and Allendorf 2001).  Numbers less than 500 result in bottlenecks that
rapidly reduce genetic diversity.  Numbers less than 50 result in severe genetic impacts related to
inbreeding.  The population of white sturgeon in the upper Columbia River is projected to
decline to less than 500 adults within 14 years and will become functionally extinct around the
year 2044 as numbers fall below 50 fish.
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Figure 3. Projected population trajectory without intervention based on current population size and
mortality rate.
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2.7 Spawning Behavior & Habitat
White sturgeon spawn during spring and early summer by broadcasting eggs over clean

rocky substrate in turbulent river habitats.  Fish gather in aggregations to spawn and several
males spawn with each female.  Spawning is accompanied by darting, rolling, and breaching
activity.  Many lower basin white sturgeon populations undertake upstream spawning migrations
beginning in fall or winter while populations in close proximity to spawning sites display more
localized movements.

White sturgeon generally spawn at temperatures of 14 to 18°C (Figure 6).  These
temperatures correspond with optimums identified during incubation experiments.  Based on
laboratory experiments with white sturgeon collected from San Francisco Bay, Wang et al.
(1985, 1987) reported that (i) the optimum temperature range for incubation was between 14 and
16°C; (ii) successful incubation was observed from 10 to 18°C; (iii) temperatures in excess of
18°C caused substantial abnormalities; and (iv) temperatures below 14°C extended incubation
and hatching times, but did not result in developmental abnormalities.  RL&L (1997a) incubated
wild-caught eggs in situ in capsules and showed generally lower hatch success at temperatures
exceeding 18°C.

Figure 6. Water temperatures associated with spawning by white sturgeon (Anders and Beckman 1993;
Parsley et al. 1993; Hildebrand and Mckenzie 1994; RL&L 1995, 1996a, 1996b, 1996c, 1997a,
1998a, 1998b, 1998c, 1998d, 1999a, 1999b, 1999c, 1999d; Perrin et al. 1999, 2000).






































































































































