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EXECUTIVRUSIMARY

Boardman Iwas the second in a serie$ technicalworkshopsorganized to foster discussion

and coordination amongyovernmental, Tribal and othesrganizationsin support of regional
sturgeon management and mitigatiaiforts related to the Northwest Power and Conservation

| 2dzy OAf Qa 6bt/ /0 CAEKfaclityied wérkstiophéld oves two taRsINI Y
Janwary 2011 brought together over 30 workshop participants with a broad range of scientific,
technical, and management expertise.

This workshop focused on data gaps identified by the Independent Scientific Review Panel
(ISRP) in a review of sturgeon projectsrently being implemented in the lowemnid Columbia
region (NPCC 2010). Workshop subjects included: 1) efforts to develop effective plans for
sturgeon conservation, restoration, mitigation and management throughout the basin; 2)
factors limiting natur& production and prospects for improvement; 3) genetic population
structure and management units; and 4) sturgeon population objectives and capatity.
geographical focus of the workshop included impounded reaches in the Columbia River
between Bonnevid and Chief Joseph dams, and the Snake River stosam from Lower
Granite Dam.

These efforts will ultimately culminate with the development of two guidance documents for
white sturgeon: 1g unifying umbrella framewor&ddressingturgeonrelated prograns, plans
and activities throughout the regignand 2) a strategic plan for impounded sturgeon
populations in the lower miColumbia and lower Snake rivers.

Sturgeon Planning Updates

Conservationrestoration, mitigation and management of Columbia Riveritwhsturgeon is
complicated by their widespread distribution, fragmented population structure, @ogllation
differences throughout their range. The broad distribution over hundreds of miles of river
yields an overlapping patchwork of involvement andigdiction by a wide spectrum of
interests, agencies, and authorities. Specificst@racteristicsstatus and limiting factors for
each subpopulation must be individually considered. Differences among subpopulatsans
necessitate di#rent treatments and remedies.

A series of regional planning and coordination efforts have evolved to address sturgeon issues
in different parts of the basin.Plans already exist for the Lower Columhlee upper mid
Columbia, Transboundary Upper Columbia, the Kootgnaake and Kootenai River, and the
Middle and Upper Snake

Workshop organizersnvited a series of brief presentations or informal updates which
collectively were intended to provide a snapshot of the currprdgrams and plans pertinent
to the planningeffort currently underway for the lower mi€olumbia area Christne Mallette
and Tom Rien of the Oregon Department of Fish and Wilgb@FW)presented theLower
Columbia River White Sturgeon Management Rlaich addresses the population downstream
from Bonneville DamBrad James, with Washington Department of Fish and WilgNMeFW)
presented information on theJointState Agreement on Lower Columbia River Sturgeon
Management Accord processwhich govens fishery management for sturgeon in the lower
Columbia River.Representatives fronWDFW, Yakama Indian Natio@helan CountyPublic
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Utility District PUD, Douglas County PUBNd Grant County PUD provided brief updates on
their respective programs the upper MidColumbia Ray Beamesderfer gave a summary of
the proceedings of the first White Sturgeon Strategic Planning Workshop

Factors Limiting Natural Recruitment & Prospects for Improvement

Sporadic or failing natural recruitment is characteristicimpounded sturgeon populations
throughout the basin. However, factors limiting sturgeon reproduction and recruitment remain
uncertain despite more than a quarter century of research. More significantly, avenues and
prospects for improvement are unclear

Productivity of sturgeon downstream from Bonneville Dam is much greater than areas
upstream, where dam construction has fragmented the river and sturgeon into a series ef semi
isolated segments where conditions are no longer optimal for completion oSthegeon life
cycle. Recruitment levels and limitations vary substantially among impounded populations.

In a facilitated work session, workshop participants concluded with a high degree of certainty
that recruitment is much greater in some areas thamears due todifferences in: 1) habitat
complexity, quantity, and quality, 2) hydraulic or operation effects of flow, 3) habitat
connectivity, and 4) normal river functions. Predators and water quality were also identified as
likely factors. Differences iprey resource availability, management intensity, densstated
factors, stress effects, low spawning stock numbers, and effects of conflicting mandates were
also identified as potential factors, albeit with a lower degree of certainty in effect.

Worksop participants concluded with a high degree of certainty thatruitment is
inconsistent or falling among most inland populatiahge to: 1) low diversity, 2) lack of adults,
and 3) flow levels that were either too low or not the right type or time.edation was also
identified as a likely factor. Reservoir length and habitat simplification, narrower temperature
windows, and reductions in food productivity or access were also identified as potential factors,
albeit with a lower degree of certainty affect.

With respect tothe likelihood for increasing natural recruitmentorkshop participants found

with a high degree of certainty that it will be variable across geography and scale, prospects will
be higher in some areas than others, broodstockthtions may be a factor, large and costly
investments in additional research may or may not prove effective, and possible solutions may
interact with salmonid management. It was also apparent that prospects might be better in
areas with larger, more divee habitats and populations lower in the system supported by
downstream drift of sturgeon and better food resources. At the same time, it was recognized
that improvement might be technically feasible at a gross scale but may not be politically
realistic.

Workshop participants concluded with a high degree of certainty that reasormgipertunities

or remedies nght include: additional fishery limitations, flow measures, hydro operations,
creation of artificial spawning habitat, appropriate supplementatiamdaof course, better
consultants.
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Genetic Population Structure & Management Units

Understanding historical and current genetic population structuse a key element in
developingthe comprehensive and coordinated regional framework identified by the ISRP as a
critical need for white sturgeon throughout the basin. Genetics are an important consideration
in defining appropriate sturgeon management units throughout the basin. Gepepulation
structure can also have significant management implications, particularly for hatchery activities
(e.g. broodstock selection, effective population sizes and mating protocols).

A review of current information on sturgeon genetics provided efiag information for
subsequent discussion of genetic population units for use in basin sturgeon planning efforts.
Paul Anders, with Cramer Fish Sciences and the University of |digthoered a brief
introduction on the biology and current status of wdisturgeonin the Columbia River Basin,
along with factors affecting their demographic and genetic statu&\ndrea Drauch Schreier
from UC Davis presenta@sults of recent work on genetic population characteristics based on
microsatellite markers. Andrew Matala of the Columbia River InteFribal Fish Commission
(CRITFC) presented initial resultggehetic monitoring of white sturgeon iiour mid-Columbia
River reservoirs Jim Powell, with the Freshwater Fisheries Society of British Columbia gave a
presntation on the applications of geneti@s sturgeon conservation programs the Upper
Columbia Nechako, and Kootengavers

In a facilitatedwork session, participantslelineated genetic management units for white
sturgeon in the Columbia River basibased on their expert opinions and the available
information on genetic population structure.h@& participantggenerallyrecognizedive genetic
management unitswith overlapping boundaries reflecting a gradation in diversity with so
discrete boundaries &m the river mouth to headwater areas.

Sturgeon Population Objectives & Capacity

While differences in abundance and productivity of sturgeon populations among areas have
been described and measured, the capacity of any given area to produce sturg@aims
unclear. This makes it particularly difficult to establish realistic population objectives and to
develop measures and programs to meet those objectives.

Potential alternatives were identified for defining realistic population objectives in téhed

work session. One approach might be to infer objective numbers from estimates of system
capacity based on sturgeon bioenergetics and trophic dynamics. However, this approach is
hampered by a fundamental lack of information on virtually all ofsth@arameters. Aecond
approach involvesempirical monitoring population response to natural variation or
experimental manipulation of abundance, but an experimental approach at a large scale can be
costly and take years to implement effectivelfiscusions also highlighted the difficulty of
identifying juvenile recruitment or hatchery release numbers required to produce any given
adult population size. &kcalculatons of production from a sturgeon population objective
based on expected annual surdivatesare confounded by the effect of small differences in
annual survival over the sturgeon life spawn.

Workshop participants concluded that a combined approach would be most effective in
defining population objectives consistent with system capacin empirical, experimental,
adaptive management approach was widely recognized as the most preferable approach to this
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guestion over the long term. Participants also found that inferences from information on food
webs and trophic dynamics can also beigiormative tool. Population models can be useful to
establish ballpark numbers for subsequent empirical analysis.
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INTRODUCTION

The Columbia basin historically supported a very large and productive population of white
sturgeon that ranged from the ocearpstream in the Columbia and Snake rivers for hundreds
of miles into ldaho and Canada. The unimpounded lower Columbia downstream from
Bonneville Dam continues to support a large and productive population, providing one of the
most valuable fisheries imhé region and one of the healthiest sturgeon populations in the
world. White sturgeon populations exist in most impounded reservoir/river sections upstream
from Bonneville Danbut have not fared as well.

What was once a single population or a seriebmmradly overlapping subpopulations has now
been fragmented by dam construction into a series of subpopulations. Status varies among
impounded subpopulations from marginally productive to functionally extirpated. The
unproductive impounded subpopulatiorege unable to support significant fisheries anywhere
near the scale of that seen downstream from Bonneville Dédatural recruitment has failed

for severalupper Columbiaand Snakeiver subpopulations which now consist solely of aging
cohorts of matureish that are gradually declining as fish die and are not replaced.

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 make sturgeon susceptible to
bioaccumulation of industrial and community pollutants with potentially detrimental effects
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 aadnual fluctuations that provide behavior cues and suitable
spawning or rearing conditions. All of these changes favor a much different agquatic community
of prey, predators, and competitors.

M. [ /

Photo courtesy of Michele Weaver (ODFW)
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Over the last 8 years, impounded Columbia River sturgeon populations have been the subject
of extensive research, assessment, and management efforts. These effortgpituaiaed a
fundamental understanding of the biology, population dynamics and habitat requirements of
this unique speciesgdetermined the status of subpopulations throughout the regioand
identified key life stages and factors limiting most subpopulatiorsdditionally, they have
provided a firm scientific basis for regulating fisheries consistent witlhrent status The
feasibility and effectiveness of protection, mitigatioand restoration alternativesare now
being explored

Sturgeon conservation, mitigation, and management efforts in the-Gotlmbia and lower
Snake Rivers have now progressed te fhoint where the current objectives and strategies
warrant a careful review. The region is confronted with a series of challenging questions and
watershed decisions regarding the future of sturgeon populations and related programs. These
include:

¢ Wha are the immediate and long term goals?

¢ Do current numbers and production satisfy long term conservation objectives?
¢ Are mitigation responsibilities being adequately met?

e Are current fisheries sufficient to meet user needs?

e Canthe status of the irpounded populations and fisherié® significantly improve?
¢ What restoration strategies are feasible and potentially effective?

e What risks are associated with different strategiesd what level of risk is
acceptable?

e Are current programs adequate are refinements needed?
e What level of research and monitoring is appropriate?
e How will additional research and monitoring translate into actions or decisions?

¢ What conditions, contingencies, milestones, and decision points are appropriate and
what should trigger decisions?

¢ Who is responsible for implementing actions, and according to what schedule?

White Sturgeon projects currently being implemented under through the Northwest Power and
/| 2y aSNDI (i A NPCCYigh dayidOWiltllife 3Program ithe lower midColumbia were
currently reviewed by the Independent Scientific Review Panel (NPCC 2010). This review
identified five significant data gaps:

1. An effective basinwide management plan for white sturgeolacking

2. Specific factors affectinggcruitment of white sturgeon are poorly understood.

3. The importance of the estuary and ocean in sturgeon production below Bonneville Dam
is poorly understood.

4. The productivity of pools above Bonneville Dam for sturgeon is poorly understood.

5. Consideration badaptive management approaches should include a review of harvest
regulations with the intent of facilitating the efficient, low cost acquisition of creel data
needed for stock assessment.
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This workshopwas organized to inforrdevelopment of a regionatmstegic plan to guide future
sturgeon management and mitigation effortsThe sturgeon planning process is ultimately
intended to provide a unifying umbrella framework to inform other sturgeelated programs,
plans and activities throughout the region.

Workshop Organization and Participation

The workshopwas organized by lower midColumbia River sturgeon planning group led by

Blaine Parker (CRITFC), Tom Rien (ODFW), Brad James (WDFW), and Ray Beamesderfer (Cramer
Fish Sciences). Ray Beamesderfezdess the workshop coordinator and point of contact, and

Alison Squier (Ziji Creative Resources) helped design the workshop sessions and facilitated the
workshop. The agenda from the workshop is presented in Appendix A.

Workshop participants were inviteftom state and federal agencies Indiantribes and other
organizations with management or mitigation authority or responsibility and specific
knowledge and expertise on sturgeon in the region. Participants indlad@ixture of policy
and technical repreentativeswith broadspectrum experience. A complete list of participants
and invited guessis presented in Append&

Workshop announcements were broadly distributed among agencies and parties with a
potential interest and no limit was placed on attdance. Public participation was not sought in
this organizational stage dhe planning processg public processes of the participating parties
are expected to provide ample opportunity for public involvement prior in the consideration of
any plans thatnay arise from this workshop.

Workshop Goal# Objectives

The purpose of this workshop was to bring together a diverse groupdofiduals representing

a range ofdisciplines andrganizational affiliations, with specific knowledge related to white
sturgeon populations and their habitats, foarticipate in a collaborative strategic planning
process This proceswill culminate in development of a regionakydorsed strategic plafor
white sturgeon in the lower miColumbia River and lower Snake River impoundments.
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Overarching objectives of the workshop were to:

1. Review the products and outcomes of the previous December 2009 Sturgeon Strategic
Planning Workshop for the Midower Columbia and Lower Snake River Impoundments;

2. Update workshop participants on strategic planning progress; and

3. Discuss and seek regionalput on outstanding strategic questions (including key
d0dzNBS2y 3FLJA ARSYGAFTASR o0& (GKS b2NIKgSali
Independent Scientific Review Panel (ISRP) programmatic review).

To achieve these objectives, the workshop was striertuilo promote extensive participation
and interaction among participants and to generate a broad range of ideas for further
discussion and development in the subsequent planned strategic planning process. The
workshop was not designed or intended to rdsul consensus recommendations or finished
products. Specifically, workshop participants were presented with background information and
then asked to provide input on:

1. Factors limiting natural recruitment and prospects for improvement;

2. Definition of genett management units for Columbia River sturgeon; and

3. Sturgeon population objectives and capacity.

Strategic Planning Process

This workshop was the secoimdendedto help frame the strategic planning process. The
proposed approach for developing a regibistrategic plan includes:

e Conducta 2009workshop to identify major themes, issues and potential components of a
regional vision, goals, objectives and strategies.

e Develop and distribute workshop proceedings and invite participants to provide
comments ad additional recommendations.

¢ Identify and launch a working group to develop a draft strategic plan for white sturgeon
in the lower midColumbia River and lower Snake River impoundments.

e Conduct a2010 to develop input in key information gaps includingitimy factors,
genetic management units, and population objectives and capacity.

e Develop adraft of the strategic plan, and identify areas for improvement, identify
conflicting comments and recommendations, and where possible identify mechanism to
resolvethose conflicts.

e Solicit review and comment on a first draft of the strategic pl&evise strategic plan to
incorporate recommendations and comments to extent possible.

e Complete comprehensive internal policy and stakeholder review of revised draft plan b
regulatory, management and implementing entities.

e Complete final plan that incorporates revisions as necessary based on comprehensive
review.

¢ |dentify mechanisms (entities and funding) to implement strategic plan and implement it
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Planning Area

For planning purposes of this effort, the miztblumbia geographic area has been subdivided

into three areas(Figure 1). The lower midColumbia River includes the Columbia River
mainstem from Bonneville Dam to Priest Rapids Dam and the mouth of the Snake River
downstream from Ice Harbor Dam. The upper #@odumbia includes the Columbia River
mainstem from Priest Rapids Dam to Grand Coulee Dam. The lower Snake includes the Snake
River mainstem from Ice Harbor Dam to Lower Granite Dam.

This strategic planning effort is primarily focused on the Federal GoduRiver Power System

(FCRP$Sjortion of the region which includes the entire Lower aidlumbia and Lower Snake

areas in their entirety, and a small portion of the upper Midlumbia between Chief Joseph
and Grand Coulee dams. The ridlumbia Public Wity Districts (Grant County PUD, Chelan
County PUD, and Douglas County PUD)natebeing excluded from this strategic planning
effort, but are subject to their own independent planning and coordination processes.

Upper Mid-Columbia

Wells
Grand Coulee

Chief Joseph

Rocky Reach

Rock Island

Wanapum

Little Gpose
Lower Granite

Priest Raplids

onumental

Lower
<
Ice Harbor

John Day Lower Snake

The Dalles

Lower Mid-Columbia

Figurel. Geographic area covered by the white sturgeon strategic planning process.
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DAY 1¢ JANUARY 26, 2011

Ray Beamesderfer welcomed participants to the workshop and provided an overview of the
workshop purpose and context

The workshop facilitator, Alison Squientroduced herself and reviewed the workshop agenda.
She emphasized that the workshop was intended todmeactive working session and that
everyone was expected to participate. She explained that the workshop organizers hoped to
extract as many ideas as possible from the participants regarding potential elements of a
strategic plan.Given the limited amounof time and number of participants, there would not

be enough time to discuss many issues in great detail; however, the organizers hoped that the
broad range of ideas generated through the workshop would help to inform and guide future
targeted dialogs ad development of specific recommendations. Moreover, as indicated in the
general workshop milestones, workshop participants will have multiple opportunities to
provide additional comment and input throughout the strategic planning process and are
encourgyed to do so.

Eachpatrticipant introducel themselves and idenié#d their area of expertise, whyhey had

come, and what they hoped tgain from the workshop. Additionally, b break the ice,

LI NOAOALI yGa 6SNB | faz2 | ai s Rturdgedn likdNaudfavli®e | NB
LISGaKe

Sturgeon Planning Updates

To provide afoundation for the planned work sessionghe workshop organizers asked
participants togivea series of brief presentations or informal updates which collectively were
intended to provide a snapshot of the currenprograms and plans fowhite sturgeon
populationsthroughout the strategic planning areaThis sessiomlso addressed one of the
data gaps identified by the ISRP, specifically the need to develop an effbetbsnewide
managemenframeworkfor white sturgeon.Presentation slides are given in Appendix

Lower Columbia River White Sturge@onservation Plan

Christine Mallette and Tom Rien (ODFW
presented the Lower Columbia River
White Sturgeon Management Plan [RaiasiEsns
(Appendix D, Presentation.1 ODFWhas
worked with regional white sturgeon
experts, stakeholders and the public to
develop this Conservation Plan that
provides a framework to manage and
conserve the species, ensuring a viabl
and productive population wk into the
future, while providing sustainable
harvest opportunities and other societal
benefits. The Conservation Plan synthesizes pertinent white sturgeon information from current
monitoring efforts and available scientific literaturdt is intendedto identify and prioritize
habitat, management and research needs specific to white sturgeon in the lower Columbia
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River and Oregon CoastVhile this population segment is not at a conservation risk, continued
preservation and efforts to build a healthyjpulation that is capable of sustaining robust and
meaningful harvest opportunities is essentiallhe Conservation Plan is intended to avoid
serious depletion of the population segment by determining measurable biological criteria
(benchmarks) for key paation attributes that describe both, a desired population state and
the conservation state. Major biological attributes are: abundance, distribution, diversity,
productivity, habitat, and persistence.

Mallette also describedhe population viability analysis model (PVdgveloped by ODFW)
measure and assess progress toward the desired population state over time. The model allows
the estimaion of the effects of certain inputs, e.g., starting abundance, growtid mortality,

on future population abundance. When looking at the current status of the full suite of
biological attributes, it is clear that the lower Columbia River white sturgeon population is not
at its desired statusHowever, it is equally clear that it is aboveetconservation status, as all
biological attribute metrics are above the conservation status threshof@gical constraints,
limiting factors, and threats do exist that could compromise the loegm health of this
population segment and influence thability to institute meaningful fisheriesThese factors
include both biotic and abiotic impact3.he chief biotic concern is pinniped predatioAmong

the most concerning abiotic factors are Columbia River flows and flow variability associated
with the construction and operation of the federal hydropower system (FLCRPIhe
Conservation Plan presengssuite of recommended management actions designed to remedy
critical constraints, limiting factors, and/or threatsotentially adverse hwater work agivities,
habitat availability, water quality, and guide fisheries and marine mammal management.

The development of the Conservation plan has been an iterative process involving multiple
reviews. The plan is in the final stages of stakeholder review d@hdo@n be submitted to the
Independent Multidisciplinary Science Team (IMST) for scientific review. The final step will be
to present the Plan to the Oregon Fish and Wildlife Commission for their consideration and
adoption into State Rule, anticipatedrfAugust 2011.

LowerColumbiaRiverSturgeon Managemenand the Accord Process

Brad James, with Washington Department o
Fish and Wildlife, presented information on e s metis it A7
the JointState Agreement on Lower
Columbia River Sturgeon Managemen 2010 2011
(Accorg process(Appendix D, Presentation Legal Abundance 85,000  77,000*
2). In October 1996, a management Harvest Guideline 24,000 17,000
agreement referred to as the Olympia [ IR wond  Eoa
Accord - was formally adopted by Oregon R“:":m:"" fo:f’, e 12000
and Washington. The cornerstone of the u;mﬂ,wm 3:222 (;::;22
Accord is the implementation of -Bear L Willamette 3.600 2.550
average harvestable guidelinethat are
based on the most recent abundance
information. These guidelines are intended to ensure that cumulative fishery impacts do not
exceed sustainable levels, as determined by skemh trend indices. The amagement
process involves informationalnd decision making meetings with the public and- co
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management agencies. Agreements are based on policy guidance provided by the respective
state commissios

The Accords identify annual harvest numbers, sport/commercial applications etc. Numbers are
based on annual population assessments since 1980s usingrewagture from June marking

of legal and just under legal sized fish and recaptures from fishery samipimtying an
extensive sturgeon and salmon angler survey progasth sampling commercianhdings The
program provides estimates of the abundance of legaéd fish. Abundance has ranged from
about 50,000 to 200,000 from 1987 through 2011 (includes difference sizes due to changes in
slot regulations) Estimatesaccount for a portion but niball fish moving outside the lower
river.

The bngterm trend has been a decline in late 1980s due to increased $isbihgeffort and
harvest. Harvest was reduced with bag limits, annual liraite,changes in size sloHarvests
increased untithe 1990s but then have begun a steadylecreasingrend since then. Angler
CPUE data corroborate abundance estima&nds where numbers including sublegal are
declining. Monitoring also includes tracking of mortality sources. Weekly carcass surveys are
conducted during spring and early summer below Bonneldden A spawning sanctuary is
provided below Bonnevill®am, whichwas expanded in 2006 in space and time. Since then,
the number ofadult carcasses has declineéal 5-8 per year, whereapreviously as many as 40

per year were observed

Sea lion predation is also being monitoradhich is a ew development since 2004 and has
increased drastically. PinnipedSteller and California sea lionaje in the area to take
advantage of spring Chlonk salmon Eighty percent of gedationencompassefish less than 4

ft in length Monitoringefforts in the mile belowBonneville Danestimated about 1700-2,100
sturgeon predation events in 2009 and 2010. Incomplete observations downstream estimated
a 1,000 adult size fish removed from the populatior20062007.

A pilot setline monitoring program was initiated in 2009 in an effort to develop a more
representative population assessment. For the first timieect estimates of smaller sizes of
fish were possible In addition, juvenile production monitoring has been initiated. In
conjunction with setlining this predicts future recruitment trends and environmental
correlates. In conclusion, we know that numbers of legal and sublegal sized fish d&ve b
declining in recent years. Results have been corroborated with multiple indicators. Annual
production has been variablethis is a new conclusion from what was previously believed (ie
that production is significant in most years).

Management actns have steadily reduced harvest levels since 1999. Earlier estimates of
sustainable harvest were overestimatébased onflawed data, leading to a 25%arvest
reduction in 1999. Monitoring then showed that additional reductions were neces#asy

was initially effective in stabilizing the population. However, with more recent declines in
recruitment and juvenile numbers, further reductions were required. The current trend
appears to coincide witlan increase in predatiorby sea lions Theseharvestreductionsare

now in the process of being implemented. Current harvest leasdhased on modeling of
assumed future pinniped predation using population viability modelifige titure expectation

is that recruitment wilincrease
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Photo courtesyf Andrea Drauch Schreier

Upper Mid-Columbia Mitigation Planning Updates

Representatives fromVDFW Yakama Indian Natioighelan County PUDouglas County PUD,
and Grant County PUD provided brief updates on their respective programs.

WDEW

Jeff Korth(WDFW)explained that pst agency attention was largely focused on the lower river
and the upper midColumbiabecamea brewing kettle. Relicensing efforts provide the imyse
for increased attention n the area between Mdary and Chief Joseph DamsActie
participants include WDFW, tribes, Gra&iwunty PUD an@helanCounty PUD. Douglas County
t | 5l@eanse is forthcoming Freshwater Fisheries Society of British Colundnd Golderand
Associates aralso involved. We are ontrack to put fish in the wer in 2011. It became
apparent that stocked fish would affectPUD reservoirs and areas downstream spurring
extensive discussions among the parties including coordination, regpbinss, broodstock
sourcesgtc.

Chelan County PUD

Joe Miller withChelan County PUD explained that they have developed a white sturgeon
management plan hitp://www.chelanpud.org/rr_relicense/rdocs/sa/031006/8291 2.pdfs

part of the FERCcknse for Rocky Reach Dawhichthey are in the process of implementing.
6,500white sturgeon are being reared at Yakama and at their own facility as part of the white
supplementation progranfior release as yearlings into the Rocky Reach Reservoir eactioy

three years, with subsequent annual release levels to be determined by the Rocky Reach Fish
Forum (RRFF).They are also implementing monitoring and evaluation programs including
acoustic studies using salmon array. They are working with mantgdeyelop a broodstock
collection and juvenile release strategy. Last month Chelan County PUD hosted a technical
monitoring and evaluation meeting

Mid-Columbia Sturgeon Workshe@anuary2011 17


http://www.chelanpud.org/rr_relicense/rdocs/sa/031006/8291_2.pdf

Grant County PUD

Mike Clement describe® NI y (i / 2 dzy (fér the PriesRapids Prbjéct (Priest Rimi
and Wanapum reservoirs) sturgeon prograsrto restore populations consistent with habitat.

A broodstock matrix is being developedturgeon planning and assessment work has been
conducted with the assistance @older Consultingand the Freshwater FsheriesSociety of
British Columbia A ggnificant early finding is excellent growth of CRITFC fish that have
migrated downstream from releagato problem areas.

Douglas County PUD
. Sltdz tFGGSNBR2Y ONASTFE & NBYLI N] SR isiindevélopmehtdza | &
A new development is concern for Eed salmon.

Yakama Nation

Steve Parker provided an update on developments of the YN tribal hatchery program.
Broodstock have been obtained and spawned. Fish are on station ready to be outiplamtibe
spring. In the course of implementing this prograin has become apparent that more
guidance is needed on the tradeoffs of collecting broodstock from a narrow area vs. limitations
of family size, etc. from the small remaining populations. Ilymat be feasible to obtain
enough broodstock in the local area.

Summary of White Sturgeon Strategic Planning Workshop | Proceedings

Ray Beamesderfer gave a summary of t

Proceedings of the first White Sturgeo Sﬂ.l!‘g‘bﬂ
Strategic Planning WorkshofAppendix D, Strateaic
Presentation3). The series of work session 4 9
helped to identify a range of potentia thmg ®.
visions, goals, objectives, and strategies | = Weorkshop ™S

white sturgeon in the lower mi€Columbia Proceedings / 4
River and Snake River impoundments.
Work sessions produced a shdreegional mcmmxzogm

vision for midColumbia white sturgeon S D
consisting of:

Abundant and diverse white sturgeon populations and optimum sustainable fisheries
throughout the historical range, achieved by a combination of natural production and
supplementation, and sygorted through an adaptive, collaborative, coordinated, and
sciencebased mitigation, management, monitoring, and evaluation program.

Three potential goals enjoyed broad support among workshop participants:
1. Viable, persistent populations throughout thiistorical range, where feasible.
2. Significant, stable and sustainable fisheries and harvest.

3. Diverse, functional ecosystem supporting essential habitat, conditions, and resources
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Participants identified a variety of objectives consistent with these go@lbjectives included
biological characteristics such as abundance, natural recruitment, age structure, and
distribution consistent with longerm population viability; desirable fishery harvest and yield
levels; and habitat conditions related to sturgestatus and production.

Goal 1: Vable, persistentpopulationsthroughout their historical range where feasible

¢ Population(s) that have high probability of persistence over several generations

¢ Natural spawning and recruitment to extent possible vathailable habitat

e Increased or expanded natural production potential

e Consistent recruitment through harvestable size range adequate to sustain natural
spawning population

e Broad, stable age class structure for juveniles and adults

e Abundance consistent withatural carrying capacity and yield potential.

e Stable genetic diversity comparable to historic levels

¢ Populations distributed throughout the historic range where habitat is suitable

Goal 2: Significant,table and sustainabldisheriesand harvest

e Annud harvest optimized at current habitat capacity

¢ Fish populations that can support a potential target harvest or yield per geographic unit
area

¢ Annual commercial fishing seasons that achieve meaningful economic benefits

e Yearround sport fishing season retgan fisheries baskwide

e Xnumber of fish available foangler days

¢ Shared benefits among the fisheries with recognition of regional distribution of access
by different entities

e Fish health suitable for human consumption

Goal 3: Diverse uinctional ecosystem suppoimg essentialhabitat, conditions, and
resources

¢ Flow regimes that are conducive to spawning in terms of quality, quantity and timing

e Annual high quality temperatureonditioned spawning habitat as defined by Parsley
and Beckman (1994) area of focus

e Balanced or natural prey predator balance in terms of managing natural white sturgeon
mortality and native prey base

A number of related strategies were discussed including population management, fisheries,
water management, passage/conneagty, contaminants, hatchery supplementation, research,
monitoring, evaluation, and program implementation.

At the request of several participants, a group discussion about the pros and cons of
supplementation was also included. A spectrum of supportHisrstrategy was evident among
workshop patrticipants, ranging from enthusiastic endorsement to a more measured willingness
to embark on a careful evaluation. Virtually all participants recognized the need for careful
evaluations to avoid the potential ghalls of supplementation that have been highlighted by
past experience with salmon hatcheries throughout the Pacific Northwest. In particular, it is
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critical that the goals and objectives of sturgeon supplementation be clearly articulated in order
to provide a sound basis for evaluation of program effectiveness. Workshop discussions
highlighted a number of hatchemglated risks and issues that will inform further
considerations of this alternative during the formal strategic planning process.

Summary/Sythesis

Conservationfestoration, mitigation and managemenof Columbia River white sturgeon is
complicated by their widespread distribution, fragmented population structure, @oglulation
differences throughout their range. The broad distribution ohendreds of miles of river
yields an overlapping patchwork of involvement and jurisdiction by a wide spectrum of
interests, agencies, and authorities. Specificsharacteristicsstatus and limiting factors for
each subpopulation must be individuallynsidered. Differences among subpopulationl
alsorequire different treatments and remedies.

A series of regional planning and coordination efforts have evolved to address sturgeon issues
in different parts of the basirfFigure2). Specific to each management unit, management,
habitat, and research needs can be identified and prioritized in individual conservation and
management plans. &hs already exist for several of the nine Columbia River basin
management units including the Lower Columbilag upper midColumbiaTransboundary
Upper Columbia, the Kootenay Lake and Kootenai River, and the Middle and Upper 8nake
conservation and maagement plan for the Lower Mi@olumbiaand Lower Snakis underway.

Far Upper
Columbia
(UCWSRI)

Figure2. Depiction of planning areas for white sturgeon conservation, management, mitigation and
recovery efforts currently underway throughout the Columband Snake river basins.
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Factors Limiting Natural Recruitme® Prospects for Improvement

This session addressed ookfive key datayaps identified by the ISR& white sturgeon in the
Columbia basin. The ISRP has reported that despite more than a quarter century of research, it
is not clearly understood exactly why sturgeon reproduction and recruitment are much greater
below Bonneville Dam than elsewhere ihet Basin. This session included a series of
presentations describing what is known about factors limit Columbia River sturgeon and a
facilitated work session to identify eelatively comprehensive list of the range pbtential

limiting factors.

Population Fragmentation & Habitat Limitations

Ray Beamesderfer gave a brief presentation to introduce the next agenda topic of factors
limiting natural recruitment(Appendix D, Presentation .4)White sturgeon historically had
access to range hundreds upiles upstream in the Columbia and Snake rivers. These large
river systems included diverse habgatvhich were distributed in large scale patterns
corresponding to the surrounding topographyriver conditionsvere extremely dynamic ith

large seasonalral annual variations irstream flow, temperatureand resource availability.
Sturgeon have evolved life histories which allow them to thrive in these large, diverse and
dynamic river systemganging widely to take advantage of scattera@ad seasonalkavailable

food resources including other anadromous prey species. Dam construction has now
fragmented the river and the sturgeon population into a series of geolated segments
where conditions are no longer optimal for completion of the sturgeon lifdecyProductivity

of impoundedsturgeon subpopulationgs currently much less than that of the unimpounded
population downstream from Bonneville Dam.

Recruitment of juvenile sturgeon is particularly limiting in mamgasowing to availability of
spawning habitat and flow effects on habitat suitability. In John Day Reservoir for instance,
availablespawning habitat can vary substantially from year to year as suitability is positively
correlated with flow during the spawning season. As a resuaktableyear classes of sturgeon
occur only sporadically in John Day Reservoir and recruitment does not appear sufficient
maintain a largdocal population. Similar flowecruitmentrelationships wee observed in The
Dalles Reservqiexcept that suitéle conditions occur at lower flows than in John Baservoir
because of differences in channel
morphology in spawning areas of the
dam tailraces. Thus, yeaclass strength
is more consistent in The Dalles
Reservoirand the population is larger
than in dhn DayReservoir Bonneville

Reservoir provides suitable spawning s.,.,_:.:,,\‘
conditions at even lower flows. Hence, ‘
substantial sturgeon recruitment occurs w
in Bonneville Reservoir in most years. L
Habitatflow assessments have not been %(

completed in other reservoirdarther
upstream in the Columbia or Snake
rivers. However, the documented poor
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recruitment in many of those areas is likely related to habitat limitations under prevalent flow
conditions.

Lower Mid-Columbia Recruitment Indexing

Tucker Jones with ODFW wvga a presentation onohg term recruitment indexing at
standardized sites using gillnetAppendix D, Presentation .5Work has been conducted in
three reservoirdownstream of McNary Damndbeginning in 2004 wasxtendeddownstream
of BonnevilleDam The ndex in impounded reachess based on the proportion of sets where
age0 white sturgeorwere caught. This is an effective metiicusewhere there are a lot of
sets with no catchhowever results are reservoir specific and should not be compaztdden
areas Previous workasalsobeenconducted inthe Snake and upper mi@olumbiarivers

BonnevilleReservoittypically produces recruitment in every year based on historical trawl and
current gill net index data. Ihhe Dalles Reservorecruitmenthas been morevariablethough

in the last Byears there appears to have been some level of recruitmemt John Day
Reservoir there was no measureable recruitment for multiple consecutive yehosyever,
there has been somebservedin 3 of the last5 years. It is a @milar story in McNary, Ice
harbor, and Little Goose: little or no

recruitment in most years. (Ehdatafrom

Ice Harbor and Little Goose drem fewer The Dalles

years but they are planning to sampé A

again this contract cycle Sampling o

downstream ofBonneville Dam has shown e

recruitment in most years A higher CPUE ¥ o4

in this areaprovides the opportunity to ~ I
potentially look at more finescale | ke i ugy o LI-
differences this information suggests that EEEERE dehoRek bk ek

significant variation in year class stgth
may be occurring downstream from
Bonneville as well.

Although direct omparisons between areas are not appropriate with this measure of
recruitment, our annual indexing has allowed for general conclusiongemeral recruitment
seems to vary by yeaand within area, with areas downstream of John Day Dam eximigit
recruitment regularly broad patterns are also discernible, e.g., good years appear to be good
years (and vice versa) across areas; and flow is good for white sturgeon recruitment inasmuch
as recruitment has been noted in all areas indexed when total discharge from McNary Dam is
#250kCFS

Salmon have been studied foundreds of yeardy thousands of peoplg sturgeon have been
studied for~25 years by a handful of peoptat is not surpising thatwe are stilluncertain how
different variables may affect recruitment on a finer scalédat being said, we hope to be able

to better answer some of these questions by comparing information collected during our
annual recruitment indexing aeities with physical information collected by others, e.g.,
daily/hourly fluctuations in water level associated with power peaking activities.
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c2fft2gAy3q ¢dzO1 SNR& LINBaSyidalaAazy:
¢ In the NechakoRiver the same low flow pattens have been observed. In those years,
there is also a lot of sedimentatiaqis this a causg

e Relative to other systems, turbidity is much less than in unaltered systems. Is
turbulence the best factor? What are the feeding conditigrere they betterin some
years such that food is available to juveniles to grow fast and avoid pre@ators

predation/turbidity, sedimentation,

e Ray Beamesderfer providedliat of hypotheses:

flooded riparian habitatand referenced Miket | NAf S& Qa

Ives Island

G§KSNB g4I a

LIS NR& &atRak O f f

e Howmight we be able to characterize conditions in different reservoirs such that might
categorize how they might respond one way or another to different flbwsne scale
habitat mapping (egUpper Columbia, Snake, Nechako).

e (onstricted tailraces that provide suitable conditions over a wider range of flows are

better than wider, shallower tailraces.

Upper Mid-Columbia Assessments and Limiting Factors

Larry Hildebrand with GoldeAssociatesgave a presentation on mi@olumbia River
assessments and limiting factors (Appendix D, Present&jorin the lower Columbiawhite
sturgeonpopulations continue to support some level of use.tHa SnakeRiver there are only
two populations that areselfsustaining, the rest are primarily remnant populatiorghe $atus
of upper Columbia populations is poor atite species is listeth Canada under th&ecies at

Risk At (SARA.

Assessments otipper Columbia ppulations

have been completedbased on setlining.
There is a rajor population of about 3,000 fish
in the transboundary reachwhich extends

UPPER COLUMBIA

from Grand Coulee Dam in the US upstream tQ roosever

H. L. Keenleyside Dam in Canadghere are
drips and drabs of recruitment in every year
under low am high flow conditionshowever,

it is not sufficient to sustain thecurrent
population size A leading hypothesis is that
the limiting factor may be related to predation
on juvenilesby introducedspecies; juveniles
are more vulnerable to site feedingsliiowing

(>150 cm)

Poputation | Estmated
2000 Closed to angling and
(>150 cm) Recovering High harvest Subject of
recovery actions
Endangered
Keenleyside 1000 Subject of recovery
Reach | (>150cm) Recovering | High actions
.70 Endangered
Arrow ‘H”' cm) | Declining | Moderate Potential for recovery
Lakes under investigation
Revelstoke (::’;3“‘:?) Declining  Very Low Endangered
Endangered
Mica % » Declining  Very Low Potential for recovery

under investigation

to the reduction in water turbiditythat followed construction of large reservoirs upstreariVe

have identified several spawning areas and are finding reach time wdook. Some sites are
used in every year under a broad range of flokyg depositionhas beencorrelated with
bottom velocities of >1 m/sMany areas appear taneet basiaequirements for spawningut

only a few are selected for spawning. One of the preferred sites at Waneta provides a
combination of high velocities undex wide range of flows plus warmer temperatures and
higher turbidity. Inthe upper Columbia below Revelstoke, theraismited reach of spawning
habitat; the bed is heavily armored and temperatures are very cold. Last year, an experiment
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was conducted wer artificial spawning bedg this study found that the clean substrate
retained way moreembryos andarvaethan the armored current riverbed.

Hatchery supplementation efforts are ongoiggurvival has been highly correlated with size of
release whiclprovides some support for the predation hypothesis. Excellent groggimilar

to below BonnevilldDam) has been observed beloweknleyside Danbecause of entrainment
of mysidsfrom Arrow. Stocking has been going since 2002 and no indication of dengy
dependencehas been observedlthough at some point it is expected.

In the upper Columbiaupstream from Keenleyside Darthere is aremnant populationin
scattered amongdKinbasketRevelstokeand Arrowareas Recruitment is not measurableut it
is known to occur atalow level.

In the middle Columbia (PriesRapidsto Chief Jeeph Darnj PUD reservoir assessment
programs hae provided information on abundance and size/age structuré@Vanapum
Reservoithas about 50Gturgeon Priest Rapid Reservoiabout 130,andthe rest aresmaller.

The trend in these populations is declining or possibly stable at a low level. All of these
reservoirs are either catchrelease only or closed to harvestSpawning occurs in both
Wanapum and PriedRapidsreservoirs. In a 2003 assessment d¥¥anapumReservoiy 20% of

the population was juvenilesObserved gowth has beergood. The airrent management plan
calls for natural recruitment with interim hatchery supplementation and a monitoring
component.  Mortioring will include hatchery effectiveness assessment, downstream
movements, carrying capacity, et@roodstockcollection and breeding plan is a component:
includes 3x3 matrix and source matrix. Initial targets of 6,500 have been reduced to 5,000.

In 2010,the Wanapum population was reassesgg@ievious was 10 years old)A telemetry
program is also in place to monitor movement&n nitial objective was to guide broodstock
collection efforts. Experience has shown that it takes several years tavfiece to catch fish.

Last year only 3 suitable broodstock were capturedut it is expected that this can be
increased. Monitoring with egg mats continues to document spawning in tailraddss
assessmenfound no wild juvenilesbut substantialnumbers of hatchery fish recruited out of
Rock Island. It is unclear what happened to the juveniles in Wanapum that were observed 10
years ago.

Substantialnumbers ofthe 20,600 hatchery sturgeomeleased by CRITF@ Rock Island
Reservoirin 2003 have beensubsequently captured in downstream reservoirs as far as The
Dalles, but primarily in other PUDsarvoirs. More of the CRITFC hatchery feste caught in
Wanapum Reservoirthan in Priest Rapids ReservgitWanapum appears to provide more
suitable habita Larry noted annteresting pattern from hatchery releases in the upper river
the pattern of aggregation related to densityfish appear less likely tonove downstream as
much now when they are more likely to encounter other juveniles. It is not surprising that fish
moved out of Rock IslanBeservoirwhich is short and fastt is unclear how long fish have
been in WanapumReservoiror how long they a likely to stay. (Initial focus of CRITFC
hatchery fish was that it was thougthat the smaller system would be easier to monitor with
limited effort that some of the larger pools.harry noted thatthere is a difference between
entrainment and downsgam movement. It is uncertain whether downstream movement is
related to domestication or size at release. Pending analyses will look at size vs. movements.
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Facilitated Work Sessioq Factors Limiting Natural Recruitment and Prospects
for Improvement

Ray Beamesderfer introduced the first facilitated work session and explained that the desired
outcome was development of a relatively comprehensive list of the range of factors that are
thought to limit natural recruitment and identification of participantgews regarding prospects

for recruitment.

Alison Squier, the meeting facilitator, reviewed the questions that participants were asked to
respond to:

1. Why is recruitment much greater in some areas than in others?

2. Why is recruitment inconsistent or fallimgnong most inland populations?

3. What is the likelihood for increasing natural recruitment? (High, mediumglaxuy?)
4. What opportunities or remedies migheéasonaby be pursued?

Workshop participants discuss factors limiting natural recruitment

Alisonexplained the structure and process for the work session:

e All participants were asked to individually write answers to the questions above.

e Participants divided into three groups.

e C2dzNJ aaidl 0A2yaé¢ NBLNBaSyiadAay3d SI Heathtof G KS T
the groups rotated td out of the 4 stations (between all of the participants all of the
topics were addressed) to develop statements in response to each of the questions.

e Using colored garage sale stickers, participants were asked toifideghe level of
certainty associated with each of the statements (in these notes this is translated into
1=high level of certainty, 7=low level of certainty)

e Each group was responsible for reporting back on their discussion at the first station
they visied.

e 1 ff LINIHAOALIYGA 6SNB FaiSR (2 LINRPODARS | RI
each of the stations.
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The bllowing is a summary of the flip chart notes from each station, with notes from the
Yeport bacKddiscussion presented afteeach setof flip chart notes and level of certainty
ranking. Additional individual responses to these questions are presented in Appendix C.

1. Why is recruitment much greater in some areas than in others?

Statement

Habitat(complexity, quantity, quality)

Hydraulic/operational

Habitat connectivity (full suite of)

More natural river functions

Predator density/composition

Water quality¢ temperature, pollutants, hydrograph suitability
Preydensity/productivity/ access to marine resources
Degrees of active management for species

Population (sub) sizes variable

Stressinduced spawning success failures (i.e., caused by
catch/release, handling, contaminants)

Genetic bottlenecleffects
Effect of conflicting mandates

Geography some areas better e.g., farther upstream lower
productivity

Size of spawning population (distinct age class structure)
Composition of predators

Quiality of spawning and rearing habifatr early life stages
Access to marine resources

Composition of prey

Question 1:flip chart noteg discussion points

Certainty

(1 = high; 7 = low)

N ok~ O NDNEFERFP PR

N/A

N/A
N/A
N/A
N/A
N/A

e Combination of factors result in annual conditions. In many populations, it is unclear
whether there are sufficient numbers of fish to take advantage of occasional conditions.
In small populations, there is simply not the sheer number of fish producguiadade

significant numbers

e High certainty: nmbers1-5 grouped and rated highly reflecting aggregate effefus

instance highlighting stock limitation flow interaction

e Intermediate these where uncertain enough not to rank within the group.

e Low:doi (1y2¢6 6KIFIG KAAG2NAOI f

better.

Ayt yR

¢ Reservoir length and complexity is directly related to population viability
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2. Why is recruitment inconsistent or falling among most inland populations?

Statement Certinty
Lack of adultg diversity 1
Annual effective spawning population size 1

e Take advantage of ideal conditions

¢ Hedge bets during poor year
Flow (spill) 1

e Not enough?

¢ Not the right type/timing?
Correlation between spawning habitat, flow, apdedation
Reach/reservoir length simplification of habitat; impoundment
Temperature window in reservoirs much narrower than historic
Reservoir/reach productivity

e Marine derived nutrients

e Mobility to get nutrients
Contaminants 7
Historicalspawning and recruitment 7
Predation N/A

e Increased?

e Problem?

e Dispersion

e Refuge

e Turbidity/feeding effectiveness

e Evolution with new species composition from historic

A D DD

Question 2: kp chart noteg discussion points

e Stressinduced spawning failureg related to handing and catch release including
multiple handling in heavily utilized fisheries.

e Geography: some areas better, productivity may be lower upstream

e Water quality

e Size of spawning population, and size/age composition & sex ratio

e Predator basenay be important: mammals, birds, fish

e Habitat quality by life stage

e Access to marine resources.

e Composition of prey: life stage specific requirements must be considered

e Genetic bottleneck effects

e Effects of conflicting mandates: where managing for maffemint things.

e Highor intermediate none

e Low: low ranking afone 6 reservoirs due to observation that similar numbers of adults
odzi R2SayQd asSSy G2 I OQ2Hayever, mphtbeNEhketltzA ( Y S
higher in lower abundance situations.

e Didsome consolidating of lists in the ranking stage
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3. What is the likelihood for increasing natural recruitment? (High, medium, lowhy?)

Statement

Variable across geography and scale (one versus many tailraces)
Stock limitation may be factor (limited broodstock)

May be higher in some areas but not all (where have good broodstock ther
operational opportunities

Large and costly investments in additional research may or may not |
effective.

Likely solutions may interaegtith salmonid management

Opportunities for success are likely to be less in more restricted area (F
Island)

At a gross scale it may be technical feasible but the reality/political feasi
may not

Prospects may be more likely in speqgtfapulations (e.g., HLK versus PR)

Prospects might be higher in lower populations due to downstream drift
rood resources

Experimental evaluations might prove more informative than mechani
observational, or laboratory approaches (or vice vgrsa

High if, or low unless, effective (not genetically) population sizes cal
established (via supplementation as an example) as a bases

Where low due to mammade perturbations then supplementation is a prime
tool toward increased population sizesas a base population to evalua
limiting factors to natural recruitment and to inform adaptive management

High if augmentation occurs in consideration of habitat, restorati
responsible harvest management, etc.

May be more difficult the fartheapstream you go
Prospects are liable to be less in less riverine reaches
Driving mechanisms still largely unknown

Success in other population to sturgeon supplementation (?) has been
(except Lake sturgeon)

Prospects may be affected pyedator levels in specific areas
Unclear and generally low
Unclear but possibly HT (depends on will and $)

Question 3:Flip chart notekdiscussion points
e Volume & timing of flow components
e | Y2 KAY 3 réckiveda highsticket

e High: note broodstock limitation is a matter of scateRA F ¥F SNB y (i

1
1
1

W w w w

EEE

Certainty

0SUsSSy

hundred. High certainty that will have to balance salmon and sturgeon remedies

e Intermediate none
e Low: only ong was unclearbut possibly high.
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4. What opportunities or remedies mighteasonaby be pursued?

Statement

Expand (new or enlarge) spawning sanctuaries to protect breeding
population (where necessary)

Flow and turbulence

Supplementation as necessary

e Broodstock

e Appropriate life stage supplementation

¢ Reduce early life stage predators (through population larger
sturgeon)

Close/limit fisheries where necessary
Spawning reefs
Institute safer power operations (e.g., slow roll)
Better consultants
Addingsubstrate
Dam specific hydro ops
Trap and haul (passage)
Enforcement to increase sanctuary effectiveness (where necessary)
More focused early life history/survival limiting factors
Upstream passage (volitional fish ways, etc.)
Modify channel morphology
Effective predator removal
Turbidity/cover
Tribes have tools not available to states/feds
Ask for help from irrigators, hydro ops and barge transporters
Direct observation diving/UW video
Collect Tribal knowledge
Site-specific remedies
Angler education
Flow stabilization (limit peaking variabilityconsistent)
Columbia River Treatymore water
e Prioritize fish
Increase native prey base
Multiple opportunities pursued concurrently

Question 4:flip chart notes/discussion points:

¢ Interestingto note thatall groups focused oalist of factors
e High or low unless effective population sizes can be established
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1

N o oo o0 MBS NMNDNDNPEPE P PP

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
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e Rankings:

e High priorities ¢ even though some things were priorities, thevgere geographical
caveats. They would be easy to do were easy to do. Flow & turbulence.
Supplementation. Close limit fisheries (highly dependent on location, traditional
KFNPSAG§SNR KI @S 02 NY Eveiydod agraediae icould gefdter a4 K 2 dzf R
consultants.

¢ Intermediates: dam operations

e WSRY a42YS GKAy3a dzy OSNIFAY o0dzi 62dzZ RYyQil 0 S
and larval predators suckers and sculpins

Summary/Synthesis

Sporadic or failing natural recruitmens characteristic bimpounded sturgeon populations
throughout the basin. However, substantial uncertainties remain in our understanding of
factors limiting sturgeon reproduction and recruitment, despite more than a quarter century of
research.More significantly avenuesand prospects for improvenm are unclear.

Productivity of sturgeon downstream from Bonneville Dam is much greater than upstream
areaswhere dam construction has fragmented the river and sturgeon into a series of semi
isolated segments where conditions ame longer optimal for completion of the sturgeon life
cycle.

Sturgeon spawn in a number of areas of the Columbia River gorge downstream from Bonneville
Dam. Suitable spawning and incubation conditions occur over a wide range of flows.
Significant rearitment occurs virtually every year and sustains a very large sturgeon
population. This population continues to support significant fishery opportunity, unlike most
impounded populations.

In contrast, esearch in lower miColumbiareservoirs(Bonneville,The Dalles, John Dalgas
determined that: 1) substantial spawning activity occurs each yean practically all
subpopulations 2) recruitment of juveniles is highly variable from year to year; 3) recruitment
patterns varysubstantiallyfrom reservoir toreservoir; 4 spawning habitat availability is related

to differences in morphology of dam tailraces where sturgeon are spawning; and 5) spawning
habitat availability and recruitment are positively and significantly correlated \&ithual
differences inriver flow volume during springIn general, constricted tailraces that provide
suitable conditions over a wider range of flow result in more consistent recruitment from year
to year. Sturgeon abundance in each reservoir is directly related to diffesanaecruitment
patterns.

Little or no recruitment is observed in most Columbia and SirRikerreservoirs upstream from
McNary Dam. Small populations consisting primarily of adults remain in several upper mid
Columbia reservoirs. These fish continoespawn but reproduction is largely unsuccessful.
An experimental release of hatchery fish in 2003 has demonstrated that conditions in the
reservoirs are favorable for survival and growth in the juvenile life stagé substantial
numbers of these smisturgeon have been entrained or migrated into downstream reservoirs.

Only two small, selustaining populations exist, both in portions of the Snake River with
sizeablereachesof free-flowingriver. In the transboundary population of the upper Columbia
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only low levels of recruitment occur despiccess to dong reach of unimpounded river
upstream from Lake Roosevelthis subpopulation is in decline and Haeen listed in Canada
under the Species at Risk Act. Recruitment failure appears to resuait different causes in
upper Columbia than in many other reservoir sturgeon populations. Spawning occurs in a
number of sites which appear to provide suitable conditions over a wide range of fléws.
leading hypothesis is that the limiting factor may bslated to predationon juvenilesby
introducedspeciesjuveniles are more vulnerable to site feeding fshing tothe reduction in

water turbidity resulting from construction of large reservoirs upstream

Workshop participants concluded with a high degree of certainty tiegtuitment is much
greater in some areas than others due ddferences in: 1) habitat complexity, quantity, and
quality, 2) hydraulic or operation effects of flow, 3) habitat connestivand 4) normal river
functions. Predators and water quality were also identified as likely faciifferences in pey
availability, management intensity, densitglated factors, stress effects, low spawning stock
numbers, andeffects of conflictingnandates were also identified as potential factors, albeit
with a lower degree of certainty in effect.

Workshop participants concluded with a high degree of certainty thetruitment is
inconsistent or falling among most inland populatiahge to: 1) low diversity, 2) lack of adults,
and 2) flow levels that were either too low or not the right type or time. Predation was also
identified as a likely factor. Reservoir length and habitat simplification, narrower temperature
windows, and redations in food productivity or access were also identified as potential factors,
albeit with a lower degree of certainty in effect.

With respect tothe likelihood for increasing natural recruitmentiorkshop participants found

with a high degree of certaty that it will be variable across geography and scale, prospects will
be higher in some areas than others, broodstock limitations may be a factor, large and costly
investments in additional research may or may not prove effective, and possible solotayns
interact with salmonid management. It was also apparent that prospects may be better in
areas with larger, more diverse habitats and populations lower in the system supported by
downstream drift and better food resources. At the same time, it wageized that
improvement might be technically feasible at a gross scale but may not be politically realistic.

Workshop participants concluded with a high degree of certainty that reasormgipertunities

or remedies nght include additional fishery limitons, flow measures, hydro operations,
creation of artificial spawning habitat, appropriate supplementation and, of course, better
consultants.
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Day 1 Closing Comments

T2 6N} L) dzlJ 58 wm 2F (GKS $2N] aK2LJE LI NI AOA LI
stateY Sy ila¢e¢ O2YLIR2aSR 2F aS@Sy ¢2NRa 2yfeo ¢KS ¥

e Interestinginconsistencie®etween e Uncertainties, variableumulative
what is impacting & what we need to alternate supplementation likelihood
fix e Patienceknowledge, finite future

¢ Management sufficient funding limitation
habitat assessment, supplementation e Speechless

e Complex problems e Unclear what we dawith this info

e Ramifications ofcontaminants e Habitat,research

e WKIFG FIFOG2NE NRA&S NB OWhinkifis¥ks yeinged % succeed
below BV pop ¢ Industry finance

¢ What hope for sturgeon he who shall, e Flow good for smolts good for
so shall he who sturgeon

e Excited about sirgeonenhancement e Fastfacts perception reality
coming tomid Columbia  Preserve broodstock, manage hydro,

e L OFYyQuU ogFAU FT2N 322 RecévéM SY OS
tomorrow e Multifaceted problems, hatcheries

e Sturgeon challenges create many part of solution

opportunities for funding

Photo courtesy of David Gluns (UCSWRI)
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DAY 2, JANUARY 26, 2011

GeneticPopulation Structure & Management Units

Understanding the historical and current genetic population structure of white sturgeon
throughout the basin will be one of the keys to developing and implementing effective sturgeon
conservation, management and mitigation programBhis session addressexhe of the data
gaps identified by the ISRP, specifically the need to develop an effebagerwide
managementframework for white sturgeon. The ISRP was particularly concerredzbut a
perceived lack of a unifying visianwhether the best longerm approach is to emphasize
recovery of wild sturgeon wherever possible or to turn Columbia Basin white sturgeon into
predominately, and perhaps almost exclusively, a hatcimeayntained species. At the same
time, hatchery conservation or mitigation progran@se already underwayand program
managersare attempting to answer difficult questions regarding appropriate broodstock
sources and hatchery protocols tmaintain population diversity. A review of the current
information on sturgeon genetics provided lgdise information for subsequent discussion of
genetic population units for use in baswde sturgeon planning efforts.

Review of Historical Genetic Studies

Paul Anderswith Cramer Fish Sciences and the
University of Idaho, began the presentation with

a brief introduction on the biology and current “";n”!,";’,'.?SL‘Z,‘L"Jéi.‘.‘i"fﬁ:‘c'ﬁ;;"?iiif‘,,“,Lii‘i'lZ‘L';*fu'fu“,‘f"
status of white sturgeorin the Columbia River .u.

Basin, along with factors affecting their N
demographic and genetic statu@ppendix D, ﬁ
Presentation 7). He then discussed past and h"‘
current population genetic conditions, available
analyses, and their utility, along with a multi

metric approach for managing the species at thg Cromer Fish Sciences, Universky of kisho
Columbia basin scale and beyond.

During the past 10,000 years, white sturgeon population structure in western North America
was shaped by posgjlacial recolonization from common refugia. By 1900, commercial harvest
reduced abundance below levels needed to support the industry, which d@ek 40 years to
recover. Subsequent hydropower development and dam construction have restricted
migration and gene flow, further affecting spatial and genetic population structure. The hydro
system has also replaced-directional gene flow, a naturalource of genetic variation, with
predominantly downstream gene flowHabitat alteration, loss, and landscape development
have alsdikely affected population status and genetic population structure.

Beginning in the 1980s, allozynmamalyse provided tle first general picture of sturgeon
population structure. With relatively low resolution, allozymes were suitable for distinguishing
large-scale population structure or river basins of origin, hutre unsuitable for resolving
contemporary finescale andecent population identity and divergence questions. During the
1990s, white sturgeon mitochondrial (mtDNA) analyses weeseloped These analyses
provided valuable insight into population structure but lackedpaiental gene flow. For
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example, if ma gene flow patterns differ considerably and consistently from those of females
in the same population, resulting effects on population structure would be largely undetected.
Highresolution, biparental (nuclear) microsatellite markers were first appliedsturgeons by

the early 2000s. Microsatellite analyses provide considerably greater resolution than previous
marker systems and have now been applied spegigie. Ongoing analysesill provide useful
population identity and structure information to sist white sturgeon conservation and
management.

Dr. Anders also presented an empirical, muoigtric example of integrating genetic analyses

into lake sturgeon Acipenser fulvescensnanagement in the Great Lakes region of North
America. This approach&RR NB adz §a 2F GKNBS AYyRSLISYRSyG 3¢
index s3) heighborjoining dendrograms, and STRUCTURE analysis package) to define
hierarchical, nested management and genetic stocking units. This approach provided a useful
regional tenplate that may be applicable for managing white sturgeon in the Columbia Basin.

New Information on White Sturgeon Population Structure in the Columbia River

Andrea Draugh Schreiefrom UC Davis presenta@ésults of recent work on genetic population
characteristics base on microsatellite markef&\ppendix D, Presentatior8). Fourteen
polysomic microsatellite markersvere usedto examine population structure within the
mainstem Columbia River to assist managers in selecting the most appropriate broodstock
source for stocking into the Middle Columbi&hecalculated the total number of alleles and
number of private alleles (alleles unique to a population) in white sturgeon collections from the
Lower Columbia (below Bonneville; N = 58), the Middle Columid@éNéry to Wanapum; N =
58), and the Upper Columbia (Transboundary Reach; N = A&light decreasing cline in
genetic diversitywas detectedirom the Lower Columbia upstream to the Upper Columbfa.
total of 38 private allelesvere detectedin the LowerColumbia, and only 7 and 5 in the Middle
and Upper Columbia, respectively. Tdmalysigorogram SRUCTUREas used to ascertain the
number of populations in our samples from the Lower, Middle, and Upper Columbia River.

This preliminary analysis suggested there were three populations in the dataset. The Lower
Columbia was fairly distinct from the Middle and Upper Columbia, while the Middle and Upper
Columbia showed evidence of gene flow, likely before impoundment. Btipailassignment
testing was conducted in the likelihodzhsed program AFLPOP to determine whether the
Lower, Middle, and Upper Columbia collections showed enough genetic distinction for
individuals to be assigned accurately back to the location from wihiela were sampled. A
fairly high proportion of Lower Columbia and Upper Columbia samples were allocated to their
source populations accurately; however many individuals sampled in the Middle Columbia were
misassigned to the Lower or Upper Columbia. Thdicates that the Middle Columbia
collection is not strongly differentiated from the Lower Columbia or Upper Columbia
collections. Due to 1) the close genetic relationship inferre@ BRUCTURIRalysis between

the Middle and Upper Columbia, 2) faiigh levels of genetic diversity in both the Middle and
Upper Columbia, and 3) the genetic distinctiveness of the Lower Columbia collektidrea
recommencakd that the most appropriate broodstock source for hatchery supplementation into
the Middle Columla River is the Middle or Upper Columbia.
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Map showing white sturgeon genetic sample collections courtesy of Andrea Drauch Schreier

GeneticAssessmenin the lower mid-Columbia River

Andrew Matalagave atalk on the results of genetic monitoring of vidisturgeon in the first of

a 10year project in 4 mainstem Columbia River reservoirs: Bonneville, The Dalles, John Day,
and McNary(Appendix D, Presentatio). Thelongterm objectives are to characterize the
genetic population structure of white sturgeon amotige four impoundments, to assess
migration and gene flow, effective population size, and relative productiwity201Q the white
sturgeon collections wereomprised of 1000 individuals sampled during gillnet survéysese
surveys were focused on John Day reservoir and therefore a disproportionate number of
individuals were analyzed among the four described reservdiraddition a sample from the
lower Columbia River below Bonneville dawas included and two previously genotyped
reference groups for comparisorAll sampled individuals were young of the year (YOY) and/or
juvenile fish, therefore the current data set is not appropriate for evaluatingctffe
population size and productivity (e.g. through parentage analysis), which will require genotypes
from sexually mature fish.
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Based on preliminarinformation, Andrewspeculaed on genetic structure and the prevalence

of gene flow. Andrew cautionedhe audience on the interpretation of the body of results from

this initial and preliminaryanalysis,as there are obvious biases in the data largely related to
skewed and deficient sample sizes. Moreover, in the absence of more definitive relatedness
data and results, it is difficult to evaluate relative productivity or even population structure
among the impoundments.Bforts (n=1000 per year) in subsequent years will address these
needs; the current baseline of genotypes will be valuable over theseooir the next few years

in evaluating those population parameters as additional data accumulatéth thesecaveas,

it appears that collections among LCR, Bonn, TDA, JD, and MCN are largely similar with little
discernable genetic differentiationHowever, the similarity appears to occur on somewhat of a
cline. Recall that upstream collections (i.e. MCN, and also Snake River) are more similar to each
other in the STRUCTURE analysis, while the proportional similarity of a downstream collection
(LCR)is only 13% in the same inferred clusterThe collections located intermediate in
geographic location are also intermediate between upstream and downstream inferred cluster
membership. One may speculate that this is indicative of a high rate of genehifdvis one
directional, as juveniles may be more likely to migrate downstream through the reservoirs
while tendencies to travel upstream via ladders is less likely.

Lastly, there is reasonable evidence to suggest that impoundment specific productivég var
where a likely cohort of individuals that is markedly different in genetic signature has been
identified in the John Day reservoir.

With the continuation of this project and a more balanced sampling approach to represent all
reservoirs equally, Andreexpects that these preliminary results will be greatly clarified and/or
validated with improved estimates and conclusions regarding the genetic relationship (e.g. gene
flow) between the four impoundmentsinclusion of older (mature) fish in subsequentay®

will allow implementation of additional kinds of proposed analyses, defined in the overall
objectives (e.g. parentage), which will help to better understand the relative sizes and
productivity potentials of populations among the four impoundments.

PracticalApplicationsof Geneticlnformation

Jim Powell, with the Freshwater Fisheries Society of British Columbia (FFSBC) gave a
presentation on the applications of genetics (Appendix D, Presentation 10). Powell and FFSBC
are involvedin implementationof sturgeon conservation programs the Upper Columbia
Nechako, and Kootenawvers

Powell began his talk with some definitions:
e Definitionsca LT (KIGQa y20 0KS (NMHziKZI Ad akKz2dzZ R

e Gene pook complete set of unique alleles in a species or populati®»metimes it
takes care of itself, sometimes it needs chlorine. Allele is a zip code (location).

o Bottleneck: when population numbers are temporarily reduced to a level
insufficient to maintain the diversity in the populationFor example, using few
feeders to produce offspring.

e Genetic swamping: loss of locadlgaptedalleles or genotypes caused by constant
immigrationandgene flow.
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e Genetic diversity: variation at the level of individual genes/hich provides a
mechanism for organisms and populai® to adapt to an evechanging
environmentor die. Also, the collection of the data on phenotypic traits, marker
allele frequencies or DNA sequences for two or more populations, and estimation of
the genetic distances between each pair of populations.

e Gere flow: amount of genetic material going betweematpopulations (transfer)

¢ Inbreeding:breeding between members of a relatively small population, especially
one in which mostembers are related.

Then he discussed challenges to recovery programsibatde:
e Limited and declining population
e Periodic spawning
¢ Delayed maturation
e Overwintering or site fidelity
e Outbreeding of locally selected traits
e Catchable or hook happy fish
e aSlyaYyY RSOfAyAy3a 3ISYyS LR2f X
e Human selection
e Hatchery effects: impossible nad say this one lives, this one dies

¢ Limitations on size of fish brought into the hatcheraging population, fish getting
biggSNE AY TN A&0GNHzOGdzZNE Ol yQi O2LS @ LF 4S5
artificial.

e Population dynamics; the breeding population (wild gene pool) is declining,
conservation is about genetics, local adaptation should be preserved.

e Death valleyg interim where old fish gone but hatchery not mature. Risk of
relatedness in broodstock

The options to address these issues:are

e More fishing effort

e Go wider afield

e Develop techniquegcryoA & X 4 2dzZ3K 0221 ASTX Sadlr.of AAKSR
e Genetic screening soon?

e Hold broodstock captive need more facility

e All plans call for maximizing genetiversity

e Harmonization of colletive efforts is key

e Cast a wide net: fish in several locations, increasing fishing effort, use telemetry,
randomizesizes, never use repeat spawnedsb I ® R2y QG 2dzad GF1S T
include large fish

Afactorialmating design has replacédhcaid modd that was usedased on ouunderstanding
at the time. Subsequent analysis showttt the factorial designwas better. This design
places much greater demand in hatchery for time and space and wétés.importantto be
adaptive ina mating strategyusing what you havand ensurerandom selection of individuals
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to avoidsize selegbn, only weak fish are culled, amimbersare keptsimilar for maternal
families The goal is to grade continually and gditfish to a size that gives them a chandie
program has been successful, but we may have to reduce stocking numbers and genetic
diversity must be maintainedEven with the best science, a lot depends on what happens in
the hatchery management

A brief discussiofollowedWA Y t 2 ¢ St t 8 &hichihnchided tifelfdllawh@key points
and questions

e (Canyoureduce artificial selection pressures by turning out as a smaller size? (Yes, but
they are releasing at different sizes to test recruitment failure. They do know that small
sizes are healyi preyed upon.)

e Local diversity vs. maximizing diversity, where is the line determining when to go to
other area® (Politics trumps biology every time. If worried about swamping go down
the pyramid, if want diversity go up.)

e WS R2Yy QU (y26 orkdrrént diversity: Rvhatls theZest adaptation for
the current habitat?

Panel Discussion on Genetics

In order to help set the stage for the facilitated work session, an impromptu roundtable
discussion was set up witfeneticistsAndrea Drauch Schreier, Andrew Matala, and Paul Anders
to make full use of the experience in the roonThe following is a summary of the panel
discussion.

Question We dosened a sturgeon spawning event belowh@ Dalles Given fecundity, likg
fractional spawners, does this mean that a female would naturally spawn with multiple
males.

e Panel Responseability track parent will inform in future, AS: this observation certainly
lends support to factorial approach to mating.

e PanelResponsdR2Yy QiU 1y26 AT GKS& IINB ol GOK &Ll gy

eggs are over ripe, WDFW has shifted from capturing larvae rather than broodstock.
e Comment Wehave telemetry data on females. 2 incidems2-14 hours.

Question What does the lbue group mean?
¢ Panel Respons&peculation might be a full sib group. What if this is a group of true JD

NEASNIB2AN ga oKIFIiQa Ay UGKSNBE FNRBY a2YS8HKSN

e Panel Responsé would be more concerned if they comprised a larger portion of the
total.

e Follow UpQuestion Is thisindicative of a founder effect? Reflective of large sample
size? If there are site differences, it will be critical in cast a wide net. Open question of
dominant sperm?

e Response History of John Day has included fish frostol.
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The genetics panel responds to participant questions

Question Are the patterns we are looking at an artifact of previous effects? Combination of
harvest plus dams. Unlikely that could be locally adapted.
e PanelResponsda 2f I A2y R2SayQi Ly SR sfiiykthi dffefericés | RI LJ
she has seen is indicative of recent effects. More likely that adaptive differences could
occur over time.

o Panel Responseould mean there were historical conditions at the bottondaop of
the range with mixing in the middle.)

Question Hatchery wise, what is the minimum matrix, what is a reasonable maximum
logistically? What is optimal
o Panel Respons@% gain between 5 and 10 is why they selected 4x4. Strive for 4x4.

Question In risk management, what are the criteria to define, what is the form and format of
this?
e Panel ResponseThisneeds to be addressed in the form of a hatchery management
plan. Multiple metrics might be employed. Break down into a series ofpoasnts.
Not one single answer for each stage of the program.

e Panel Responsé&’ouhave to consider the upstream vs downstream effects. Whatever
hatchery plans will affect lower riveg which means different groups will need to
coordinake and share goal

e PanelResponse Smetimeswe Y 1S (GKS | adadzYLWiAzy GKFG GKS
were there. It might be that they reflect upstream not downstream.
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Question How do yourate risk of genetic supplementation efforts to restore depleted stocks?
Shouldgenetic risks preclude supplementation.

e Panel Rsponse has to do with where you are starting from. yidu have effective
extirpation, what do you stand to lose by supplementing, probably not much because
starting with practically nothing. Only platego is up.(E.g. Clearwater example)

Question If fish belowBonnevilleare not in as good shape as we thought. Warémpleted
sincethe 1980shave informed harvest management. Little of the work seems to have
been filtered down to recommendperation changes and linking it to salmon measures.
Given situation with real depletion above. Given interest in raising a lot of &sfish
work their way downstream there is a possibility of impact belognieville How
important is it to maintam integrity of the fish belovBonnevillep ho@A2dzate KI 3
much emphasis upstream. Should the focus be below Bonneville effects as opposed to
effects in impounded populatior?s

e PanelResponseR2y QiU (1y26 GKI G FTA&K g bbse uppebraiddzA G
and lower and evaluate. Risk downstream might be lower than going upstream due to
respective samie size. There is a decdmiffer of the lower populatior).

Comment Hatcheries could be used to test some of these genetic theories: \Whadibling
matings look like? What do factorial matings look like? How do offspring compare with
parents?

Facilitated Work Sessioq Delineating Units

Sturgeon conservation, mitigation, and management activities are guided by an overlapping
complex of phns, policies, and programs governing the activities of entities with related
responsibilities and authorities. Owing to the size, geographic diversity and jurisdictional
complexity of the Columbia River Basin, it is advantagdous a resource management
perspectiveto break the basin up into discrete areas @nanagement units. Management

units are typically delineated based on genetic diversity, population structure, geography,
habitat, and jurisdictional boundaries. Theye assentially discrete sections of a watershed
that have a common stock composition, similar habitat conditions, similar harvest technique, or
are able to target a specific tributary stock. Specific to the Columbia River, management units
need to recogrie the complex mosaic dafiternational, federal, state, and tribal jurisdictional
boundariesand also need to be grouped based upon similarities in applied management
strategies among individual river reaches and impounded water bodies as result of tR&SFCR
For example, differences in the biology, ecology, and abundance of white sturgeon population
segments downstream and upstream of Bonneville Dam necessitate widely different
management approaches.

Ray Beamesderfer and Alison Squier explained thad#sred outcome of this work session
was to identify on maps potential genetic management units and to facilitate a discussion about
why various entities might choose to group units in different ways. In part, this session was
intended to help generate dcussion about what we currently know about genetics and what
that tells us about historical patterns and future objectives.
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The process for this work session was as follows:
1. The participants were divided into groups that included a broad geographribdisbn
and management diversity (to the extent possible).
2. Each group was proviQegI with a [napAof, the Columbia River and ask,ed to identjfy the
AF LILIINBLINAF 0SE ISYSUAO YIYyIlFI3ISYSYyu dzyAlda 2y
3. In addressing this question, they were asked to consider:
a. Loal adaptation versus genetic diversity?
b. What components need to make up a management unit?
c. 2KFrd R2 ¢S KI@S G2 1y26 GKIG 6S R2y QUK
d. What does what we know about genetics tell us about our hatchery goals?
e. What are our hatchery goals?

4. At the end of the allotted time each group was asked to present their conclusions and
the rationale for the units they designated.

22N] AK2L) LI NIAOALI yGa O2YyaARSNI RStEAYSFOAY:

The following section provides the map and genetic manag@ units developed by each
group, a summary of the rationale they presented for that selection, and additional discussion.
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Group 1

1. Bonneville Dam
2. The Dalles Dam
3. John Day Dam
4. McNary Dam
5. Priest Rapids Dam
6. Wanapum Dam
7. Rock Island Dam
8. Rocky Reach Dam
9. Wells Dam
10. Chief Joseph Dam
28] N 11. Grand Coulee Dam
________ : \ 12. Keenleyside Dam
2 13. Revelstoke Dam
14. Mica Dam
15. Ice Harbor Dam
16. Lower Monumental Dam
17. Little Goose Dam
18. Lower Granite Dam
19. Hells Canyon Dam
20. Oxbow Dam
- 21. Brownlee Dam
N 22. Swan Falls Dam
*_ 23.C.J. Strike Dam
24. Bliss Dam
25. Lower Salmon Dam
26. Upper Salmon Dam
27. Shoshone Falls
28. Waneta Dam
29. Brilliant Dam
30. Cora Lynn Dam
31. Duncan Dam
32. Kootenai Falls
33. Libby Dam

British
Columbia

Project Area

Oregon

annual

1
%

periodic limited harvest potential
adult limited minimal fishery impact
adult little or no no fishery impact

Small remnant adult p no

000000

or

Discussion Points

e Certain parts were easy, certain partse Maybe look at genetic similarities and
were in dispute; easy below Bonneville, conserve those areas

Kootenai ¢ Below Bonneville is clearly a distinct GMO
e Upper Columbia ¢ UCWSRC,; Snake ¢asis Kootenai
probably distinct e Maybe flow driven

¢ In between they think it might represent e Cline conept
a cline of genetic compositioq dotted e Why are fish in PR reservoir and are we

line in the whole mieColumbia damaging anything if populations are
e Discussion but no conclusion regarding small anyway?

the implication of defining a GMU e Were PR fish just trapped or true
e2 S R2Y Qivhat] géretc mix we  survivors

want for each GMU ¢ Fish in Mid Columbia, flow will be down
e Unknown if what is now there is what is ¢« MCN is for harvest, motive for Mid C is

best for the geographic area preservation
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e Snake River fish havewalys been an e What are the management
input to Columbia and probably influence considerations of going outside a GMU?

lower Columbia. e Snake may need 2 GMU depending on
¢ Discussion around disclusiveness (?) of geography (passage) and history
TD and Bon. ¢ Dotted lines mean areas of dispute
e Big questions aroundThe Dalles to e How far away from the Mig€Columbia to
McNary/Priest Rapids draw genetic dissimilarity

e What are the implications of defining a
GMU? What are risks?

Group 2
1. Bonneville Dam
2. The Dalles Dam
3. John Day Dam
4. McNary Dam
5. Priest Rapids Dam
6. Wanapum Dam
7. Rock Island Dam
8. Rocky Reach Dam
9. Wells Dam
10. Chief Joseph Dam
11. Grand Coulee Dam
___________ 12. Keenleyside Dam
13. Revelstoke Dam
14. Mica Dam
15. Ice Harbor Dam
16. Lower Monumental Dam
17. Little Goose Dam
18. Lower Granite Dam
19. Hells Canyon Dam
20. Oxbow Dam
3 21. Brownlee Dam
5y 22. Swan Falls Dam
", 23.C.J. Strike Dam
24. Bliss Dam
25. Lower Salmon Dam
26. Upper Salmon Dam
27. Shoshone Falls
28. Waneta Dam
29. Brilliant Dam
30. Cora Lynn Dam
AR 32, Kootenai Fals
Mid-Columbia 33. Libby Dam
Project Area T
|
Idaho ;
Oregon |
|
i
; 6 Lnrg; ; i annul recruitment, harvestable numbie~—__—— 17" .
. Significant pop i i limited harvest potential
@ significant adult pop limited I ble fishery impact
@ Significant adult numbers, little or no recruitment, no sustainable fishery impact
© sman adult no significant
® Functi or
Discussion Points
¢ Did the easiest ones first e Talked about time scales

e Some discussion of where the lower e Should be based on historical time scale
Columbia ends; Bonneville may be an e Hatchery implications: have to consider
artificial break point broodstock availability. Might weight

¢ Also considered habitat commonalities
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diversity higher than local adaptation but Columbia, might be better off rém

no info in current genetics upper
e What about upper Columbia use inmid ¢ CA & K I NB Yy QdamphjiioRyNS Y 2 dza
stock? If broodstock limited in mid a better term
Group 3

Alberta

1. Bonneville Dam
2. The Dalles Dam
3. John Day Dam
4. McNary Dam
5. Priest Rapids Dam
6. Wanapum Dam
7. Rock Island Dam
8. Rocky Reach Dam
9. Wells Dam
10. Chief Joseph Dam
11. Grand Coulee Dam
12. Keenleyside Dam
''''''''''' 13. Revelstoke Dam
/ 14. Mica Dam
15. Ice Harbor Dam
16. Lower Monumental Dam
17. Little Goose Dam
g 18. Lower Granite Dam
N 19. Hells Canyon Dam
> 20. Oxbow Dam
21. Brownlee Dam
N 22. Swan Falls Dam
*_ 23.C.J. Strike Dam
24. Bliss Dam

British
Columbia

25. Lower Salmon Dam

26. Upper Salmon Dam

27. Shoshone Falls

28. Waneta Dam \

29, BrilliantDam "
~ 30. Cora Lynn Dam i~ ¥
| 31. Duncan-Dam -
. < 32. Kootenat Fatts -
Mid-Columbia 33. Libby Dam

Project Area

Idaho
Oregon

: © Large annual harvestable numbers -7 &
@ significant limited harvest potential
& adult limited fishery impact
() significant adult little or no no fishery impact
. Small remnant adult population, no significant recruitment
O o =

Discussion Points

e 4units: LCR, Kootenai, e Gene pool in lower Snake might Ke
e Needs to be a consideration of ¢ Reflects post dam groupingg how
jurisdictional and genetic basis? related to currentconfiguration
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Group 4

1 British
5 Columbia

Mid-Columbia
Project Area

Oregon

Large i annual

. Significant population, periodic recruitment, limited harvest potential
inimal

® signi adult

harvestable numbers

1. Bonneville Dam

2. The Dalles Dam

3. John Day Dam

4. McNary Dam

5. Priest Rapids Dam
6. Wanapum Dam

7. Rock Island Dam

8. Rocky Reach Dam
9. Wells Dam
10. Chief Joseph Dam
11. Grand Coulee Dam
12. Keenleyside Dam
13. Revelstoke Dam
14. Mica Dam

15. Ice Harbor Dam

16. Lower Monumental Dam
17. Little Goose Dam
18. Lower Granite Dam
> 19. Hells Canyon Dam
X 20. Oxbow Dam

21. Brownlee Dam

N\ 22. Swan Falls Dam
‘. 23.C.J. Strike Dam
24. Bliss Dam
25. Lower Salmon Dam
26. Upper Salmon Dam
27. Shoshone Falls
28. Waneta Dam
29. Brilliant Dam
30. Cora Lynn Dam
31. Duncan Dam

32. Kootenai Falls

33. Libby Dam

e

- hO \

fishery impact

limited

_ Significant adult numbers, little or no recruitment, no sustainable fishery impact

./ Small remnant adult no si

y extirpated or g

Discussion Points

Task of compartmentalizing a continuing
Three big circles overlapping
considerably with dotted lines at the
upstream anddownstream ends.

Gene flow direction different as move
up and down (has to be down in top, o
Did not have philosophical concerns
with moving fish around given clinal ®
pattern.

If on an edge, genetic variation on ae®
small scale might not be too big
Distincion with sturgeon is that moving
around might be restoring histori¢ not

the same as salmon. In salmon where
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move, it is inconsistent with site fidelity
and distinct population characteristics.
Sturgeon do not adhere to that model
except in situationsike the Kootenai
where they are compelled.

Does not appear to be strong site
fidelity

Line/circles (GMUs/GSUs) on the CRB
map.

What level of resolution is required for
drawing circles on the map?

Do fish in different parts of the basin
exhibit  important differences in
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behaviors/ biological performance that e
should be noted?

o Different agencies/entities have
different needs and spatial jurisdictional
areas. The good news is that a basin
wide programdoes not prohibit specific
actions at five spatial scales o

e One challenge of this exercise ofe
drawingGMUGUS circles on the map is
the  compartmentalization of a e
continuous function

} oo P /’7\\

Luckily there IS temporal
correspondence to need development

of program deails and needed
infrastructure (e.g., hatcheries) for
aGdz2NBS2y> (KS@QNX o020K
term ventures

. 2dzy RFNAS&AY aSS aNBairai

This exercise should strive to reproduce
historic gene flow patterns
Good idea (see drawing)

v &
meawj/h/ﬂ@ézfls
“ Nwm,éw Y s

7‘1,_( ¥ -
cdwf’/ﬂw M.

—

e Consider a mix of broodstock to represent a mix of alleles fatilmes along the river

continuum

e Our group cara up with 4 large circles, actually more like pipes or tubes with

2@PSNI I LILIA Y 3
large-scale continuum).

e Five circles:
0 Ocean up to McNary Dam area

SyRa

McNary Dam area up to Roosevelt
Above Roosevelt

o]
o]
o]
o Kootenaily population
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Snake from Snake/Columbia confluence upstream
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Summary/Synthesis

Understanding historical and current genetic population structisrene key to developinthe
comprehensive and coordinatadgionalframeworkidentified by the ISRP as a critical need for
conservation, management and restoratioh white sturgeonthroughout thebasin Genetics

are an important consideration in defining appropriate sturgeon management units to address
specificsturgeon issues in different portions of the basin. Genetic population structure can also
have important management impliations, particularly for hatchery activiti€g.g. broodstock
selection, effective population sizes and mating protogols

The historical genetic population structure was shaped by -ptetial recolonization from
common refugia. More recently, overfisiy during the late 1800s substantially reduced
effective population size Dam construction since the 1930s has fragmented the population
and replaced bdirectional gene flow, which provided a natural source of genetic variation,
with predominately dowstream gene flow.

A series of genetic analyses based on allozymes, mitochondrial DNA, and microsatellite DNA
have been conducted since 1980s. These studies have consistently found a slight decreasing
cline in genetic diversity from the lower Columbiastneam to the upper Columbia. All genetic
types found in the upper basin were also found in the lower basin. However, many types found
in the lower basin did not occur upstream. Genetic characteristics of populations in adjacent
subpopulations separatetly dams are generally identical or very similar. It remains unclear
how much of this pattern reflects historical conditions and how much is an artifact of human
disturbance over the last 150 years.

In a facilitatedwork session, participants weeskedto delineategeneticmanagement units for
white sturgeon in the Columbia River basiased on their expert opinion and the available
information on genetic population structure Genetic management units were generally
defined as areas of similar genetcharacteristics that may warrant some consideration in
implementation of sturgeon conservation and management measufé® groups weighed the
potential tradeoffs between high diversity and local adaptation.

Group discussions highlighted the difficutify attempting to delineate distinct units where the
genetic diversity graduates clinally from the river mouth to headwat&soups identified five

or six genetic unitbetween the lower and upper portions of the Columbia and Snaker
basins(Tablel). All groups distinguished separate unitstine upper Columbia upstream from
Grand Coulee Dam and the Kootenai above historically impassableHaNgever,there were
smalldifferences among groups in boundaries assigned in theQoldmbia and lower Snake
which reflected the lack of clear definition in genetic characteristics throughout this area.
Figure 3 identifies five genetic management units consistent with recommendations of the
workshop participants. Boundaries of the rtidlumbia unit were drawn overlapping adjacent
units to reflect the observed gradation inmgic characteristics from area to area.
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Tablel. Comparison of group definitions of genetic management areas for Columbia and Snake
river sturgeon.

Group

Avg.

River Reach

Columbia | < BonnevilldDam
Columbia | BonnevilleMcNary
Columbia | McNaryPriest Rapids
Columbia | Priest Rapid$srand Coulee
Snake Ice HarbofHells Canyon
Snake > Hells CanyoBam
Columbia | Grand CouledRevelstoke
Columbia | > Revelstok®am

Kootenai | > CorraLinnDam

Upper

Columbia Kootenai

Lower
Columbia

Figure3. Columbia BasiisturgeonGeneticManagement Units
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Sturgeon Population Objective& Capacity

The final roundof presentations and discussions was designed to address sturgeon population
objectives and the questions of determining habitat capacithis sessiofocusedone of the

data gaps identified by the ISRP, namely the issue of a poor understanding of thetpribgu

of the pools above BonnevillBam The ISRP noted that management agencies and tribes
proposing and conducting research above Bonneldienhave established goals to rebuild fish
numbers in those pools similar to below B@ville Dam. Howevert is not known if this goal is
achievable. It remains uwrlear whether these fragmented reservoir habitats can suppert
sizeablegsustainable harvest of sturgeon.

Introduction ¢ A Capacity Estimatiokxample from theKootenai Sturgeon
Program

Ray Beamesderfer introduced this topic with an explanation of how this problem is being
treated by the Kootenai white sturgeon recovery teafihe Kootenai River sturgeon recovery
program has long been grappling with the difficult question of how manygstum are enough.

A brief history of the Kootenai experience might help inform similar considerations of
population objectives and capacity limitations in the lower f@idlumbia. Kootenai white
sturgeon are a unique headwaters population that have beefaied since the last ice age by
impassable flows. This population was listad endangered in 1994 under the U. S.
Endangered Species Adiatural recruitment of this population has failed over the last5@0
years and the wild population consists ofgeaduallydwindling cohort of aging adults. The
adult population was estimated to have declined from over 6,000 fish around 1980 to just 1,000
by 2008. A conservation aquaculture population was initiated around 1990 to forestall pending
extinction of ths population. Because of a continuing failure to identify or provide conditions
suitable for natural recruitment, a hatchery program was the option of last redontifying

the appropriate scale of hatchery production has been a vexing and contravetsllenge.

One optionwould be backcalculateproductionfrom a sturgeon population objective based on
expected annual survival rateddowever, this approach is confounded by the effect of small
differences in annual survival over the sturgeon lfj@wn. Survival differences of just% per

year will result in manyold differences in projected numbers a population equilibrium from a
given hatchery release level.

A second approach might ke infer objective numbers from estimates of system capacity
based on sturgeon bioenergetics and trophic dynamics. For instance, sturgeon biomass might
be estimated from biological production of the Kootenai system and energy transfer or
conversion of production to sturgeon through the food web. However, thisraagh is
hampered by a fundamental lack of information on virtually all of these parameters.

A third approach is to estimate capacity experimentally by monitoring population response to
increasing abundance @ikh released from the hatchery. Hatcheryeates began in the early
1990s and increased to about 20,000 to 40,000 sturgeon per year fromZTWBas it became
apparent from continuing natural recruitment failures that the next sturgeon generation would
be produced entirely in the hatchery. Thrdu@007, the Kootenai program has released
153,000 juvenile sturgeon which resulted in a hatchenyduced population of 16,000 after
accounting for postelease mortality of hatchery fish. Markcapture information showed
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that postrelease survival of hehery fish was relatively high in the early years of the program.
First year survival was 60% as hatchery fish were adjusting to life in the wild. After year 1,
survival increased to 90% per yeakHowever, first year survival has declined since 2000,
concurrent with increasing sturgeon densities in the wild. This decline was most evident among
the smaller fish in a release group. Large fish continued to survive at a relatively high rate.
Howeve, smaller fish in recent releases survived at a much lower rate than smaller fish in
earlier releases Density dependence due to increased competition for food resources is one
potential explanation for the change in survival. This is an example of dmwmpirical
approach mightbe employed to determine system carrying capacity for sturgeofhe
Kootenai sturgeon conservation aquaculture program has incorporated this information in a
hatchery production strategy based on a temporal risk analysis wdiitdmpts to balance
genetic, demographic, and ecological risks over the duration of the sturgeon recovery effort.

Analytical example; A Simple Modeling Approach

Larry Hildebrand described how he used a simplesigectured demographic model to derive

initial hatchery production targets in thepper midColumbia. The model projects future
abundance based on hatchery release numbers and annual survival. For any given survival rate,
higher release numbers translate into higher abundance. The hataragip population builds

over time to some equilibrium level as fish gradually fill in all the age cla3s$esnodel does

not include density dependenchich is little understood for sturgeon. The model is
parameterized based on the best available datackhinclude populatiorspecific estimates

and information from other white sturgeon populations where local population datnot
available.

Mid-Columbianumberswere based onupper Columbiastocking rates, scaled down for the
relative size of the areaAn initial production goal 06,500 juveniles per yeawas originally
selected because it wabought to bea doable number The modeling analysis found that
initial plans for releases @500 per yearwas way higher than needed to reaatgoal 0f3,000
adults in 25 years because actual survival is liable to be highiial estimatesassumed 60%
survival based ofindings from theKootenaiconservation aquaculture progrgnn the upper
Columbiahave since found that survival is less (28%lront-loaded approacls being pursued
whichassumes that future recruitment takes up slack in future for stopping supplementation.
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Facilitated Work Sessiog How do we develop numerical objectives?

For the final work sessiomarticipants were asked teespord 12 G KS jdzSaGAz2y > Y
develop numerical objectives (e.g., how many sturgeon do we want, need and can we
AdzLILR2 NI OKQ tFNIAOALIYydia 6SNB aiSR G2 ©20S T2
identifying appropriate sturgeon populatn objectives or identify an alternative approach.

The following table summarizes the outcome of that vote plus the additional approaches that

were identified by the group. Participants then engaged in a facilitated discussion of the

rationale for theirvotes and fleshed out the potential alternative approache&.summary of
key points taken from the flip charts and group discussiay be found below

How do we develop numerical objectives?

Approach # of Votes
Use population models 2
Infer capacityfrom trophic/food/bioenergetics analysis 4.5
Empirical, experimental, and adaptive management 10
Other: 2.5

e Population models put you in the ballpark then use
empirical approach.

e Consider management objectives in context of biologic:
objectives and capabi.

e Target not based on how many fish in pqdl G Q &
recruitment.

Population models (2)

e Highest priority for the early phases before moving into other approaches.

e Participants commented that they value population models as starting point in
combination with other tools

e Without some idea of starting poinyeR2 y QG 3ISG OGSNE FI NW¥a t 2 LIdz
starting point.

e Paddlefish modeling approach: aduksmoney in bankwe R2 y Qi KI @S (G2 Y
around those, harvest strategy based oiydar recruitment. Match harvest to observed
adult recruitment levels.

Infer Capacity (4.5)
e lfweKI Sy Qi GFf 1SR Fo2dzi AGYX RAFFAOMzZ G G2 1Y
o Reference ISAB report on food welprovides good info on challenges and utilizatio
Some thought that you could measure capacity, others were skeptical of whether it
could be done easilyand economically. Includes some suggestions related to
understanding the ecological issues underlying these.
¢ When we identify capacity issuest might lead to a backloor consideration of food
web.
e Might be a good combination with empirical.
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e Decision depends in part on how much timef just want to keep the ball rolling then
empirical might be enough. Use empirical to buy time while investigéii@ages.
¢ Understanding mechanisms is important.

Empirical experimental evaluation (10)

Other (2.5)

e Have merit putting you in the ballpark, then move to empirical approach

¢ Not necessary to @ose one, can pursue combinations

¢ In defining numericabbjectives, have to also consider management objectives in the
context of biological capabilities

Participants show enthusiasm during workshop discussions
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Summary/Synthesis

While differences in abundance and productivity of sturgeon populations aracees have be
described and measured, the capacity of any given area to produce sturgeon remains unclear.
This makes it particularly difficult to establish realistic population objectives and to develop
measures and programs to meet those objectives.

Stugeon programs throughout the basin have been wrestling with this question with varying
degrees of success. The Kootenai sturgeon recovery program, in particular has confronted this
issue in the development of conservation aquaculture production objestm@nsistent with
population viability and system capacity. This program identified three potential alternatives
for identifying realistic population objectivesOne option would be baekalculate production

from a sturgeon population objective based erpected annual survival rates. However, this
approach is confounded by the compounded effect of even very small differences in annual
survival over the sturgeon life spawn. A second approach might be infer objective numbers
from estimates of system capity based on sturgeon bioenergetics and trophic dynamics.
However, this approach is hampered by a fundamental lack of information on virtually all of
these parameters.Therefore the Kootenai program has elected @stimate capacity
experimentally by momnoring population response to increasing abundance of fish released
from the hatchery.

A population modeling example from thieUDmitigation planning effortin the upper mid
Columbiademonstrated the potential utility of this approach for identifyingeasonablescale

of production objectives Future abundance can be projected from stocking rates and assumed
annual survival using a simple agfeucture demographic model.

Workshop participants concluded that a combined approach will be mdsttefe in ddining
populations objects consistent with system capacity. An empirical, experimental, adaptive
management approach was widely recognized as the most preferable approach to this question
over the long term. Participants also found that inferences froformation on food webs and
trophic dynamics can also be an informative tool. Population models can are be useful to
establish ballpark numbers for subsequent empirical analysis.

Mid-Columbia Sturgeon Workshegdanuary2011 53



Closing Thoughts and Wragp

e C2ff 209 dzL)J adzNBISe s aniirk, dtheptBingd tBaRvouldsbié baluablR A Ry Q
to move forward and talk about, another workshop or smaller working session.

e | was going to summarize sea liggredation, complements to groups for moving
forward, kudos to Donella.

e Where you are can affegtour view of urgercy. One perso® density independence is
FYy20KSNNRa RSyaAde RSLISYRSyOSo

e We spent a lot of time looking at hatchery issues, asp&cific consideration. Contrast
between goasd for harvest augmentation veestoration.

e L { Qldasure to be at first sturgeon dedicated meeting. &us is complicatedvhy

aK2dz RyQi AG 0S aAyOS S@OSNRGKAYy3 StasS Ay a
e AD: the fact that there is genetic divergence with limited markers we have, means that

there is probably divergence there.

e There aredifferent objectives in different areas. Persistence vs. use. If 3,000 adults
makes up 90% of risk, then not cool but if 10% then is. Need to keep the two views.
az22al8S aKz2dzZ RYyQil Sdvdisagd22aS 2dzA OS 6FyR @A

e Theprocess was effective and capaagrmost of key players in the basin.

¢ |always learn more thahimpart. Plug July conference in Nanaimo.

e A goad opportunity and experience. lamt to see the time to get all the sturgeon
recovery efforts and talk ala progress, accomplishments.

e How important were sturgeon to tribes in comparison with salrfiohhey were caught,
it would be great to hear from tribes in how important. Hands on in the next session to
learn in another fashion.

e L (itd4kén quite abit of time to work with PUDs and a regional program is shaping up.
Continuing to look for support to keep this going. Room to come up and go fishing with
them. Grandfather before he died in 1984, story of himself and 5 other kids pulling a 18
foot sturgeon fran Payette River. 1903 picture of sturgeon in the back of the tquck
would love to get that picture.

e Learningthe foundation biology and genetidsas been helpful With respect to genetics
capable of avoiding broad concepgsiot sure what the specifecare tellingusand what
OFyQi o60Fy SEUi NI OGounbig éffirt h&sSocusdd Wisicassioh. Was A R
hoping for regional consensus and direction on how to prudently manage broodstock
programc¢ believes that has been accomplished. In other partd, sure that we are
there yet with a comprehensive plan with respect to where weagd how quickly we
go there. We are wving forward issue by issue on agreements and disagreements.
Keep momentum going to keep this or something like this going.

e Ithas6 SSy yAOS (2 Lizi LIS2L) SQa FF0OSa G2 yIlYSa

e There is aeed to stay together for now. Weerd to treatthis as a region and basin
need to collaborate and coordinate on both the science and the funding. Look forward
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