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Enclosed is the IMST report of a scientific workshop that we conducted on
conservation hatcheries and supplementation. Supplementation is a strategy by
which hatcheries are used to produce fish from wild stocks that are reintroduced
into the natural environment to become naturally spawning “wild fish”. Itis a
specialized aspect of a hatchery strategy for Oregon. Supplementation is a
relatively recent development and one about which there is both controversy and
uncertainty. It is the focus of the Conservation Hatchery Improvement Proposal
(CHIP) in which the State of Oregon would engage in an enlarged program of
experimental supplementation projects.

We organized this workshop to help the Team with its work on our broader
hatchery project, but also to provide a better base of information as the State
considers the Conservation Hatchery Improvement Proposal. Active
participation in the workshop was limited to a relatively small number (32
invitees, plus 6 members of the IMST) of invited technical specialists. We
limited participation to ensure a manageable size and to facilitate the productive
work of the group. Inevitably when this is done some qualified individuals or
the organizations they represent are left out, and that was the case for this
workshop as well. However, IMST selected invitees to ensure that a good cross-
section of disciplinary expertise, experience, perspective and organizational
representation were included.

A draft of this report was offered to workshop participants for review and
comment. IMST revised the report to reflect comments and suggestions, as we
felt appropriate. Participants did not review the revised report. This final report
is a report by the IMST of the workshop and it should not be considered as a
consensus document of the workshop participants.
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In addition to this report, IMST has established a public record of the workshop. The
Record is maintained by the Oregon Watershed Enhancement Board and includes
e The audio tapes of plenary sessions and public comment periods
e  Written comments by Dr. James Lannan, a workshop participant, on “quality of
science”, reflecting an area of discussion he felt received inadequate attention
e Written comments submitted by John Platt, an attorney, of the Columbia River
Intertribal Fish Commission, reflecting his remarks during a public comment
period
e Comments on the review draft of this report submitted by workshop participants

The IMST is finding that scientific workshops of this type are very valuable for
identifying and clarifying the technical and scientific aspects of issues relevant to the
mission of the Oregon Plan for Salmon and Watersheds. The reports of these workshops
are solely the responsibility of the IMST and are simply our summary of them.

I hope this information will be helpful as work on the Oregon Plan for Salmon and
Watersheds continues.

Enclosure

cc: IMST
Joint Legislative Committee on Stream Restoration and Species Recovery
Workshop Participants
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Executive Summary

The Independent Multidisciplinary Science Team (IMST) convened regiond leadersin
hatchery management and sdmon recovery on June 19-21, 2000 for a scientific workshop on
Conservation Hatcheries and Supplementation Strategies for the Recovery of Wild Stocks of
Samonids. The purpose was to provide better information (a) to help the IMST with itswork on
hatchery reports, and (b) to help policy makers asthey consider proposals for the State of Oregon
to engage in a program of supplementation. The goa of the workshop was to identify, clarify and
compile the scientific basis on which conservation hatcheries and supplementation strategies
may help accomplish the misson of the Oregon Plan for Salmon and Watersheds (Oregon Plan).

This report is prepared by the IMST. It was reviewed by workshop participants and revised
by IMST accordingly. It does not necessarily reflect consensus on dl points by workshop
participants. IMST aoneis responsble for the report. The report includes abstracts of plenary
scientific presentations and case histories of supplementation projects, a brief description of the
Oregon Conservation Hatchery Improvement Proposa (CHIP), and the results of three
concurrent work group discussions. These work group discussions focused or

Conditions under which supplementation could be used in wild sdmonid recovery
Appropriate methods for supplementation
Approaches for the evauation of supplementation over time

A series of mgor points emerged during the plenary sessions and during the concurrent work
group sessons. These points, organized by topic, summarize the most important factors to
address when planning or implementing a supplementation program.

Overview and Conceptual Framework
Supplementation is part of asuite of Strategies (e.g., habitat enhancement and restoration,
changesin land use, changesin fish harvest activities, removing impedimentsto fish
passage) that may be used together for recovery of wild salmonid populations.
When possible, limiting factors (e.g., ecological or habitat conditions, impediments to
fish passage) should be addressed before implementing a supplementation program.
Supplementation may help to maintain a gene pool but is not likely to lead to recovery of
samonid populations unless the root causes of decline are addressed.
Supplementation is Hill in experimenta Stages; dterndive srategies for meeting the
gods of aparticular project should be considered before supplementation is used.
During the design, implementation, and monitoring of supplementation, programs should,
asmuch as possible, utilize what is known about wild sdmonid life cycles while
developing and testing supplementation strategies and tactics.
Clearly defined gods and monitoring of their attainment are important to the success of
supplementation programs.

Assessment and Design of Supplementation Programs
The population status of the target population is a prime factor in considering
supplementation. Supplementation efforts of greater risk can be tolerated in areas where
the current probability of exigting population/stock survivd is very low.



Risks and benefits should be evauated before implementing a supplementation program.
Supplementation might be implemented to provide “genetic conservation” while other
messures (e.g., habitat improvement) that will gregtly improve the chances of success of
a supplementation program over the long term are dso being implemented.

Idedlly, supplementation should end when recovery gods are met.

M ethods
- Itisextremey important to identify areas with suitable habitat and underutilized carrying
capacity when choosing supplementation as atool to aid recovery of sdmonid
populations.
Supplementation should be placed in an ecosystem context. Important considerations
include carrying capacity, the connectivity of the population, the impacts on exigting
populations/'stocks and on other species, levels of adult returns, aswdl as additiona
ecologicd factors.
Preservation of genotypic and phenotypic diversity is extremely important when stocks
are selected or developed for supplementation. Domestication salection should be
minimized. Use “local broodstocks™ or an appropriate dternative to minimize divergence
from the wild populaion. When possible, dlow for anatura range in the diversity of life
hitory patterns.

Evaluation
- Monitoring and evauation are essentid to ng whether supplementation was

successful and goals of a particular program were met. This requires adequate
experimenta design and “references or controls’ for comparisons.
Abundance, stock productivity, ecologicd and genetic diversity, and fish digtribution data
ared| important when evaluating the results and/or success of supplementation.
Due to the inherent cost and limitations of monitoring programs, monitoring efforts will
be most efficient, and will provide the most comprehensve information, when
coordinated among agencies.

Basad on thisworkshop the IMST reaches the following interim conclusion pending
completion of our phase 111 hatchery project report: Supplementation may be a ussful strategy as
part of acomprehensive program of species recovery. We note that it has not been extensvely
tested, therefore needs to be used cautioudy and with a strong component of monitoring and
adaptive management to ensure it is not harmful to recovery of wild stocks, and that it is
achieving the intended gods.



I ntroduction

The IMST convened regiona leadersin hatchery management and salmon recovery in
Portland, Oregon on June 19-21, 2000, for a scientific workshop on Conservation Hatcheries and
Supplementation Strategies for the Recovery of Wild Stocks of Salmonids (Agenda, Appendix
1). The purpose was to provide a better base of information () to help the IMST with itswork on
the broader hatchery report, and (b) to help policy makers as they consider proposals for the
State of Oregon to engage in an enlarged program of experimenta supplementation projects. The
god of the workshop wasto identify, darify and compile the scientific basis on which
conservation hatcheries and supplementation strategies may help accomplish the mission of the
Oregon Plan.

This report includes abstracts (provided by the speakers) of plenary scientific
presentations and case histories of supplementation, a brief description of the Conservation
Hatchery Improvement Proposal (CHIP), and the results of three concurrent work group
discussions. These work group discussions focused on:

Conditions under which supplementation could be used in wild salmonid recovery
Appropriate methods for supplementation
Approaches for the evauation of supplementation over time

The IMST conducted the workshop and active participation was limited to invited
participants (Appendix 2). They were sdected on the basis of their scientific expertise and
experience with management of hatchery programs and to include a variety of scientific
perspectives on supplementation and to draw technical experts from avariety of organizationsin
the Pacific Northwest. Our goa was aso to keep the group small enough to ensure productive
discussion, but this dso resulted in some other individuas who have appropriate expertise not
being included. Invited speskers for the plenary sessons provided abstracts of their presentations
and relevant references for the scientific and technical basis for their comments. Many of these
are included the bibliography of the report.

Thisisareport prepared by the IMST summarizing the workshop. It is not intended as
the pogtion of the IMST on thistopic, but is smply intended to capture the outputs of the
workshop process. A draft was reviewed by workshop participants and revised as judged
appropriate by the IMST. It is not a consensus document of the participants, and does not
necessarily reflect the views of dl participants.

This report includes the speakers abstracts of their presentations, a summary of work
group discussions, and alist of references. It does not include a summary of the discussions that
followed individuad presentations by speakers during the plenary sessons. These discussons
were intended to clarify issues for the workshop participants as they prepared for their individua
participation in one of the three workgroups. These discussions were recorded on audiotapes
made during plenary and public comments sessions.

The workshop was open to the public and consistent with Oregon Public Mesetings law.
The Record of thisworkshop includes this report and the following available through the Oregon
Watershed Enhancement Board office (contact Bev Goodreau (503) 986-0187):

The audio tapes of plenary sessions and public comment periods.
The agenda and list of workshop participants.



Written comments by Dr. James Lannan, aworkshop participant, on “ quality of
science’, reflecting an area of discussion he felt recelved inadequate attention.
Written comments submitted by John Platt, an attorney, of the Columbia River
Intertriba Fish Commission, reflecting his remarks during a public comment period
Comments on the review draft of this report submitted by workshop participants.
Public observers, and those making comments.



Science Base

The initid plenary session festured a series of presentations on the science relevant to the
issues of conservation hatchery management and salmonid fisheries supplementation. The
presentations were intended to provide a common starting point for subsequent discussons.

Salmon Supplementation: Empirical Assessment and ESA Context

Robin Weples

Nationd Marine Fisheries Service (NMFS)
2725 Montlake Blvd East

Sesttle, WA 98112-2097

(206) 860-3374
Robin.Waples@noaa.gov

Abstract

Artificid propagation of Pecific sdmon has been used for over a century to provide
increased harvest opportunities and mitigate reductions in natural populations due to factors such
as habitat destruction and blockage of migratory routes. More recently, attention has focused on
the potentia of hatchery propagation to reduce risks to and speed recovery of depleted natural
populations--a process often called supplementation. Both types of hatchery programs can be
consstent with the federal Endangered Species Act (and, more generdly, with long-term
consarvation of natura salmon populations), but in somewhat different ways: 1) If production
hatcheries are isolated enough, their direct and indirect effects on naturd populations may not
rise aove athreshold for concern; and 2) If supplementation programs can potentialy provide a
net long-term benefit to wild populations by helping them become naturdly sdlf-sugtaining.

A large number of supplementation programs have dready been initiated in the Pacific
Northwest and many more are planned. To improve the information base for evauating sdmon
supplementation, we undertook areview of informeation for existing programs. Rather than usng
asingle measure of "success,”" we evauated programs according to how well they have
accomplished a series of specific objectives. Mgor conclusions that emerge from a preliminary
results of data for 19 salmon supplementation programs in northwestern North America: 1)
Many supplementation programs have achieved a measure of success in the aspects of fish
culture traditionaly associated with sdlmon hatcheries (e.g., high egg-smoalt survivd; adult :
adult replacement ratesin excess of 1.0). 2) To date, however, little information is available
about the performance of hatchery fish and their progeny in the naturd environment. Therefore,
the premise that hatchery supplementation can provide a net long-term benefit to anaturd
population is an hypothess that has not yet been tested. This fact should be kept inmind in
evauating the appropriate use of supplementation programs.



Towards A Risk-Benefit Analysis For Salmon Supplementation®

Robin Waples

Nationd Marine Fisheries Service (NMFS)
2725 Montlake Blvd East

Sesttle, WA 98112-2097

(206) 860-3374
Robin.Waples@noaa.gov

Abstract

Discussion and implementation of sdlmon supplementation in the Pacific Northwest has
focused primarily on its potentia benefits, which include reduction of short-term extinction risk,
Speeding recovery, reseeding vacant habitat, and increasing harvest opportunities. Some risks of
supplementation to natura populations have aso been recognized; however, risk andysisis
sdldom comprehensive, and managers are often in the position of attempting to find the least
disagreesble way of deding with deleterious effects that were not anticipated when a
supplementation program began. Idedlly, a comprehensive risk/benefit analysis for saimon
supplementation should be conducted before a supplementation program is initiated. Key points
to congder in such an analysis include the following:

It isimportant to clearly articulate the nature and goals of the proposed program, because
many of the risks and potentia benefits depend heavily on these factors. Key questionsto
consder include, Isthe primary focus of the program conservation of natura populations,
increased production, or a combination of the two? What is the anticipated scale and
duration of the program, and what will be the source of broodstock?

Supplementation is most clearly appropriate in two Stuations: 1) when short-term
extinction risk for the population is high, and 2) in reseeding vacant habitat that is unlikely
to be colonized naturaly within areasonable time frame.

In other cases, the question whether to use supplementation should be evauated carefully
after an objective assessment of the risks as well as potentia benefits. It should be
recognized that the risks of using supplementation may outweigh its potentia benefits,
even for populations that face some degree of demographic and/or genetic risk.

Genetic risks of supplementation include loss of genetic diversity (both within and between
populations) and loss of fitness.

A variety of drategies can be used to minimize risks of supplementation, but most risks
cannot be eliminated entirely. Furthermore, somerisks are inversaly correlated, such that
efforts to reduce one risk smultaneoudy increase others.

In some years, successful supplementation programs may create more adults or juveniles
than can be utilized in abiologicaly sound manner. Nevertheless, there may be strong
pressure on program managers to spawn or release the excess individuads, resulting in
elevated risks to the natura populations. The possibility that this Stuation will develop
should be considered and incorporated into the analysis of risks and benefits before
deciding whether to implement a program.

! Thistitle was originally scheduled as a presentation by Don Campton, who was unable to attend. The presentation
was prepared and presented by Robin Waples.



Two factors argue strongly for a cautious approach to initiating new supplementation
programs. 1) Long-term effects of fish culture on naturd populations are largely unknown,
and it remains to be determined whether supplementation can lead to permanent increases
in abundance of natura popuations. 2) Once started, supplementation programs may be
difficult or impossble to terminate even if it would benefit the naturd populations to do so.
When supplementation is used, it should be regarded as experimenta and carried out
within an adaptive management framework. Adequate monitoring and evauation are
essentid to tracking the success of individud programs aswell asin providing ingght into
the generd usefulness of supplementation.

Congderable uncertainty exigts regarding both the risks and potential benefits of
supplementation. This uncertainty should be acknowledged at the outset and factored into
the risk/benefit analysis. It should be recognized that even aggressive, well-desgned
monitoring programs may have limited power to resolve al the complex uncertainties
regarding supplementation.

Although a comprehensive risk/benefit andysis should be conducted for each proposed
supplementation program, an informed decision about the appropriate scale and nature of
supplementation can only be made by considering a broader (basin-wide or region-wide)
perspective. Within aregion, it may be reasonable to try avariety of different gpproaches
under an adaptive management approach, taking care to leave a substantid fraction of
naturd populations unaffected by direct or indirect effects of supplementation.
Supplementation should aso be evaluated in the broader context of other recovery efforts
for the population(s). In generd, methods that are lessinvasive than atificid propagation
should be used whenever possible. If supplementation is used, it should be integrated with
other recovery measures to provide maximum benefit.

| nter species I nteractions and Supplementation

Todd N. Pearsons

Washington Department of Fish and Wildlife
201 N. Pearl Street

Ellensburg, WA 98926

(509) 925-4467

pearstnp@dfw.wa.gov

Abstract

Intergpecies interactions will occur as aresult of supplementation programs, but whether
those interactions are biologicaly sgnificant, socialy acceptable and whether the impacts of the
interactions are Satistically detectable depends upon the supplementation program. Interactions
from different programs will never be exactly dike. Two kinds of interactions are particularly
important 1) those that influence target species production goa's and 2) those that influence non-
target species conservation gods. Thistak will focus on the latter of these interactions.

I nteractions will occur concurrently with supplementation dynamics and these
interactions may take along time to express themsalves because supplementation takes along
time. Four stages of supplementation dynamics can be identified 1) baseline, 2) broodstock, 3)
building, and 4) boundary. Various permutations of interactions including ecological release
(reduction in negative interactions), ecologicd redtriction (reduction in positive interactions),



type (interactions between hatchery and wild fish), and type Il (interactions between progeny of
hatchery fish and wild fish) interactions will occur depending upon which stage of
supplementation is occurring.

Many ecologicd interaction mechanisms have been observed, but few, if any, studies
have demonstrated population level impacts conclusivey. Interaction mechanisms include
predation, competition, disease, behaviorad anomdies, food availahility, harvest, and broodstock
collection. Mogt of these interactions can have both direct and indirect effects. Tools to manage
ecologicd interactions include risk assessment, risk minimization strategies, risk containment
monitoring, and risk containment actions. Risk assessment can be used to identify the
probabilities of unacceptable impacts occurring, but frequently there will be high scientific
uncertainties about the risks. Risk containment requires that impacts less than a specified
objective be detectable. Impacts to abundance are rarely detectable below 20% of basdline
abundance because of high inter-annud variation. We have the ability to manage risks much
better than we have in the pagt, but they will cost more and take more planning and commitment
than previoudy thought. The Regiona Assessment of Supplementation Project definition of
supplementation has never been tested with respect to interspecies interactions [RASP 1992]. It
remains to be seen whether supplementing one species can be done without harming other valued
non-target species beyond specified biologica limits.

Supplementation Resear ch
Reg Resenbichler

U.S. Geological Survey (USGS)
6505 NE 65th Street

Sesttle, WA 98115

(206) 526-6282
Reg_Reisenbichler@usgs.gov

Abstract

Various studies have shown genetic differences between hatchery and wild anadromous
Pacific sdmon (Oncorhynchus spp.) for traitsincluding development rate, habitat utilization,
predator avoidance, spawning time, territoriality, aggresson, growth, and survivd. No sngle
Study, however, has provided conclusive evidence that artificial propagation poses a genetic
threat to conservation of naturaly spawning populations. When the published studies and three
sudiesin progress are considered collectively, however, they provide compelling evidence that
the fitness for naturd spawning and rearing can be rapidly and subgtantialy reduced by artificid
propagation. This issue takes on great importance in the Pacific Northwest where
supplementation of wild salmon populations with hatchery fish has been identified as an
important tool for restoring these populations. Recognition of negative aspects may lead to
restricted use of supplementation, and better conservetion, better evaluation, and greater benefits
when supplementation is used.



Reproductive Behavioral Interactionsand Relative Breeding Success Of Captively Reared
And Wild Coho Salmon

Barry Bergikian

Nationd Marine Fisheries Service (NMFS)

7305 Beach Drive East

Port Orchard, WA 98366

(206)842-8365

Barry.Berijikian@noaa.gov

Abstract

In the Pacific Northwest, releasing captively reared adult sdimon (Oncorhynchus spp.) for
naturd spawning is an evolving strategy for the recovery of imperiled populations. The ability of
captively reared fish to spawn naturaly may be compromised by therr artificia rearing
environments, which differ markedly from those experienced by wild fish. Bergikian et A.
(1997) conducted a breeding behavior and success experiment, comparing captively reared and
wild coho salmon (O. kisutch) in amanipulated natural stream channel. They found that wild
males dominated captively reared males of Smilar Sze in 86% of spawning events. Both wild
and captively reared femaes attacked captively reared maes more frequently than wild maes
indicating a preference for wild males. Wild females established nesting territories earlier and
congtructed more nests per individual than captively reared femaes of amilar Sze, suggesting an
intrasexud competitive advantage. Nevertheless, captively reared coho salmon demondirated the
full range of behaviors shown by wild coho sdmon of both sexes, and the ability to successfully
reproduce. In afollow-up study (Bergikian et a. In Review), wild coho sdmon maes
outcompeted captively reared maes and controlled access to spawning femaesin 11 of 14
independent trids in artificia stream channels. In two cases where satdllite males were observed
participating in soawning, DNA genotyping results determined that they did not sre any of the
progeny. When spawning occurred a night and was not observed, DNA results confirmed
behavior-based determinations of dominance made before dark. Aggression data collected during
the first hour of competition indicated that dominance was established soon after the males were
introduced into a common arena containing a sexudly active femae. We hypothesize that
decisons by subordinate maesto avoid direct competition may have minimized conflict. The
comptitive inferiority of captively reared coho sdmon in thisand Bergikian et d. (1997)
probably reflects deficiencies in rearing environments, which fail to produce gppropriate body
coloration and body shape, and perhaps adter natura behaviora development.



The following three papers were part of an evening discusson sesson. They address the
question “When is the use of supplementation appropriate in the recovery of depleted salmon and
steelhead populations?’

When |s Supplementation Appropriate?

Thomas Nickelson

NW Region Research & Monitoring Program
Oregon Department of Fish & Wildlife (ODFW)
2501 SW 1st Ave

Portland, OR 97207

(541) 757-4263

Tom.Nickelson@orst.edu

Abstract

Experience with population modeling, evauation of stream habitat restoration, and
evauation of a hatchery supplementation program have provided insghts into the potentia for
supplementation of wild populations with hatchery fish. Research has shown that wild
populations can be dow to respond to increases in surviva if the beginning population istoo
small. Habitat restoration has the potentid to creste Stuations where habitat capacity is much
greater than seeding level. These Situations may be appropriate for supplementation.
Supplementation must use fish that are as amilar to the wild fish as possible and should be
limited to 3-4 brood cycles, depending on the species.

Conclusons.
- Supplementation may be appropriate following habitat restoration that has documented
an increase in smolt capacity and low seeding levd.
Fish used in supplementation programs should be as smilar to the wild fish as possible.
Out-planting of adults may work best.
Limit releasesto 3 cyclesfor coho, 4 cyclesfor chinook.
Supplementation programs must be evaluated.

10



Estuarine and Ocean Environments. What Do We Need To Know Before Using
Supplementation?

Danid L. Bottom

Northwest Fisheries Science Center
Nationd Marine Fisheries Service (NMFS)
Hatfidd Marine Science Center

2030 SE Marine Science Drive

Newport, OR 97365

(541) 867-0309

Dan.Bottom@orst.edu

Abstract

Few studies have been conducted to understand factors influencing the capacity of
Oregon estuaries and near-shore ocean environments to support juvenile salmon. Y et the fact that
al sdamon mugt trave through an estuary en route to the ocean suggests that estuarine conditions
must be carefully evaduated before deciding whether it is gppropriate to supplement depleted
wild salmon populations with hatchery fish. Three categories of information are important to any
such evauation:

Habitat availability

Habitat inventories have been completed for few Oregon estuaries since the late 1970s.
Information is needed about the quantities and digtribution of estuarine habitats and historica
changes that may affect the sdlmon rearing potential of Oregon watersheds. In many Northwest
estuaries, mgor proportions of wetland habitats have been removed through diking, draining,
and filling. Extent of estuarine habitat loss may be amgor factor affecting the potentid benefits
of supplementation.

Habitat capacity

Few gtudiesin Oregon have eva uated the specific structurd qualities of estuarine
habitats or the ecologicd interactions that affect their productive capacities for sdmon. Mot fish
surveys in Oregon estuaries involve genera inventories of a narrow range of habitat types,
particularly clean, sandy beaches that can be readily sampled with beach seines. Few studies
have targeted complex shallow-water habitats, including muddy doughs, backweter areas, and
sdt marsh channds, which may provide refugia and productive feeding areas for smal
subyearling sdlmon. Severd studies indicate that the growth potentid of salmon in some
ediuaries may be afunction of population density and prey availability. Ongoing research at
Sdmon River esuary (Oregon) illustrates that the location of habitat within the larger estuarine
system may be an important determinant of its productive capacity for saimon.

Population sructurellife-history diversty

Sdmon have devised awide variety of life-history srategies for using estuarine habitats,
including different times and Sizes of estuarine and ocean migration, duration of estuarine
residence, etc. Thisdiversty of behaviors affords resilience to salmon speciesin afluctuating
environment. It also maximizes the productive capacity of estuaries by disperang fish
throughout dl available habitats and insuring continued “turnover” of habitat by different life-
history typesthat are staged to move through the system at different times. Thus, loss of life-
history diversity could affect the sdmon rearing capacity of an estuary independent of the total
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amount or quaity of habitat available. In particular, hatchery programs that concentrate the
periods and areas of estuarine use by sdmon may create artificid “bottlenecks’ to production
through density dependent mechanisms.

Ultimately, estimates of sdimon surviva in estuaries will be needed to evaduate the
potentia benefits and risks of supplementation. There are few data on the surviva of sdmonin
estuaries or the relative importance of estuarine conditions to adult salmon returns. Deciding
whether supplementation would likely benefit depleted populations implies an understanding of
maor factors that contribute to variations in freshwater, estuarine, and marine salmon survival.

Population Dynamics

André Tabot

Columbia River Inter-Tribal Fish Commisson (CRITFC)
729 NE Oregon Street, Suite 200

Portland, OR 97232

(503) 238-0667s

tala@xcritfc.org

Abstract
Artifical selection in the hatchery environment

The gentic diversity of hatchery stocks can be maintained, and their genetic impact on
wild stocks minimized, by breeding programs that deliberately generate genetic diversity. This
employs the genotype-environment interaction for production of traits that is affected by
atificid sdection in hatchery environments thet differ in their designs, such that different
genotypes are favored in different supplementation hatcheries (see dso Doyle et d. 1991).

Popul ation regulation and habitat use

A centrd question in population ecology is. how does the ditribution of animas change
when the overall population size changes? Expansions of local populations can be categorized in
three distinct patternsin time and space: 1) habitat use increases proportionately in al habitats
independently of density or quality; 2) habitat use increases proportionately more in margina
secondary habitats than in primary habitats; 3) habitat use increases proportionately morein
primary habitats than in secondary habitats. It is often assumed that a successful mode of
supplementation will result in Type 3. To detect the patterns that occur requires time-series data
on loca population abundances over the entire distribution range of a population, and few
datasets of this nature exist. However, review of the literature and andysis using Atlantic sdmon
asasudy animd indicates that Type 2 habitat expansion is probably more common. Use of
secondary habitat isthought to lead to greater straying and gene flow among populations (Tabot
and Myers, in review).

Age-specific mortdity rates and restoration aternatives

| show a contour plot of egg-smalt with amalt-adult mortaity rates resulting from a
Chinook cohort model developed by CRITFC (Figure 1). The cohort model uses the actua age-
specific sex ratios, age-gpecific ocean maturation rate, age compaosition and age- specific life
history parameters. | plotted the egg-smolt surviva rate againg return rate under a series of
variable environmenta conditions. The figure indicates that with maximum expected egg-smolt
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surviva in nature (perhaps as high as 20%), smalt-adult surviva must be higher than 0.8-0.9% to
reach replacement. Many areasin the Columbia River Basin have smolt-adult surviva
substantially lower than that, so that even under the best river conditions, recovery is not
possible. Smple habitat improvements will dso not be sufficient, and migration corridor, estuary
and ocean mortdities are likely to remain high for the foreseegble future. Under normal habitat
conditions (2-5% egg-smalt surviva), smalt-adult surviva hasto reach 3% for replacement.
Typicdly, fal Chinook in the Snake R. have a 0.2-0.3% smolt-adult surviva rate, substantialy
below replacement. With typica surviva vaues observed, it is thought that supplementation is
the primary options for areas such as the Mid-Columbia and the Snake R., whereas aggressive
habitat and passage solutions may be more effective in the lower Columbia River Basn.
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0.07%
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Figure 1. Age-specific surviva rates.
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CaseHistories

In the second plenary session, biologists presented a series of supplementation case
histories. Each of these case histories was intended to answer the following questions: 1) What
was/isthe objective of the supplementation? 2) How was performance of the supplementation
messured? and 3) What was the actua outcome of the supplementation?

Oregon/Washington Experiences With Some Older Studies.

Mark Chilcote

Oregon Department of Fish & Wildlife
2501 SW 1st Ave

Portland, OR 97207

(503) 872-5252
Mark.Chilcote@gtate.or.us

Abstract

In the 123 years that salmon and steelhead have been produced at hatcheries, the
effectiveness of hatchery fish in rebuilding depressed wild populations and the reproductive
differences between hatchery and wild fish have rardly been examined. Three older examples
(pre-1990) that represent an exception to this pattern were discussed. In the first two examples,
the supplementation objective was experimenta. Specificaly, these studies were designed to
determine if wild and hatchery fish trandferred characterigtics to their offspring thet effected their
subsequent surviva and growth. In the third example, the supplementation objective was to
rebuild depressed populations of wild fish.

The first study was conducted on hatchery and wild steelhead from the Deschutes River
in Oregon (Reisenbichler and Mclntyre, 1977). These authors found that offspring of hatchery
fish survived poorer in the wild environment and offspring from wild fish survived poorer in the
hatchery environment. The comparisons were made for the first year of life. The hatchery stock
had been initiated from the wild population only 2 generations previoudy.

The second study discussed was a project carried out on the Kdama River in Washington
for both summer and winter steelhead. A genetic mark, selectively bred into dl hatchery fish was
used to estimate the proportion of naturally produced offspring that had hatchery parents. In all
cases the proportion of naturaly produced steelhead having hatchery parents was considerably
less than the proportion of hatchery fish in the parenta spawning population. Therefore, hatchery
fish pawning in the wild had less reproductive success than did wild fish. This difference was
subgtantia. For summer stedheed, naturdly produced fish having hatchery parents survived only
16% of the survivd rate for naturdly produced fish having wild parents. For winter steelhead,
fish with hatchery parents survived only 8% of what was observed for those with wild parents.
The differencesin relative surviva developed in both the freshwater and marine environments.
Therefore, smolt to adult survival of naturaly produced hatchery offspring was consderably less
than for wild offgpring. One implication of this observation is that assessng the success of
supplementation programs only within the freshwater portion of the life history is not adeguate.
The potentia for condderable differentia surviva between offspring of hatchery and wild fish
occurs in the marine environment.
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The third case history was aless rigorous, postmortem eva uation of a supplementation
program implemented for lower Columbia coho. Beginning in the early 1970's, depressed
populations of coho in tributaries of the Columbia downstream of the Willamette River were
stocked with atota of 17 million presmolts and 10,000 adults. Evauation of spawner dendty
data did not demongtrate any positive effect of these releases. Most of these populations
appeared to go extinct in the late 1980’ s. The hatchery supplementation program may have had a
neutra effect on this outcome or it may have contributed to the extirpation of these populations.

These studies demondtrate that: 1) reproductive differences between returaly spawvning
hatchery and wild fish can exigt, 2) these differences can be very large, and 3) supplementation
programs that ignore the potentia for such differences will likely fal.

Umatilla River and L ookingglass Creek Programs

Gary James

Confederated Tribes of the Umatilla Indian Reservation (CTUIR)
P O Box 638

Pendleton, OR 97801

(541) 276-3165

garyjames@ctuir.com

IMST Note: Mr. James introduced this topic, then the following two papers were presented as
part of thistopic.

Umatilla Basin Steelhead Enhancement and Spring Chinook Reintroduction
Craig Contor

Confederated Tribes of the UmdtillaIndian Reservation (CTUIR)

P O Box 638

Pendleton, OR 97801

(541) 276-4109

craigcontor@ctuir.com

Abstract

Once abundant Umatilla spring chinook were extirpated in the early 1900s
through the development of irrigation diversions that blocked passage and degraded
and/or dewatered the river. Endemic steelhead populations were also reduced from
higtoric levels. A comprehendve sdmonid restoration program was planned in the 1980s
with most of the actions beginning in the 1990s. The restoration and supplementation
program included habitat restoration, fish passage facility improvement, flow
augmentation, monitoring and evaluation, genetic consarvation, artificid production and
harvest management. Artificid production programs included the supplementation of
endemic steelhead and the restoration of spring chinook, fal chinook and coho salmon.

Stedl head supplementation goals were to 1. Fully seed the existing and expanded
habitat (created by habitat restoration projects), 2. Provide sustainable Triba and non-
Tribal harvest opportunities, 3. Return 4000 natural and 5,670 hatchery adult steelhead to
the Umatilla River, and 4. Maintain the genetic character of the endemic stock. Initiad
adult return goals were developed in the 1980s but are being modified to reflect
knowledge acquired from hatchery and natural production Monitoring & Evauation
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(M&E) projects. Stedhead supplementation methods include producing and releasing
150,000 stedlhead smoalts of endemic stock from naturaly produced adults, acclimating
smoltsin naturd production areas, and implementing intensive disease monitoring and
prevention programs. Genetic conservation methods include: 1) using naturaly produced
endemic stedhead for broodstock, 2) using hatchery reared adults of endemic stock only
for backup, 3) usng matrix spawning techniques, and 4) monitoring genetic
characterigtics of the population (microsatd lite and mitochondrid DNA). Harvest
management methods include monitoring and regulaing Indian and nor Indian fisheries
aswell asredtricting the harvest of naturdly produced adults and juveniles.

Stedhead supplementation performance mesasures include adult counts a Three
Mile Fals Dam (TMD), spawning ground surveys (redds'mile), naturd parr surveys
(index gte trend data) and harvest monitoring. The ladder and fish handling facilities a
TMD were improved for adult passage, broodstock collection and for monitoring juvenile
outmigration, adult returns, sex composition, age composition and run timing. Steelhead
hatchery smolt to adult returns (SAR) averaged 0.48%. Original SAR return gods (2.7%)
for steelhead were based on observations during the 1980s.

The results of the steelhead supplementation efforts include an average return of
716 hatchery and 1255 natural adult steelhead (1991-2000). Parent progeny ratios
averaged 1:6.07 for hatchery adults and 1:0.73 for naturd adults with a combined ratio of
1:1.08 (spawners 1988-1997 and returning adults 1991-2000). Natura adult steelhead
returns in the Umatilla River were no worse than John Day and WalaWalla trends which
aso showed a decline in the mid 1990s with increases in 1999 and 2000. The Umatilla
total run with both hatchery and naturadl stedlhead combined was uniquely positivein
comparison to steelhead returns in adjacent basins (1988-2000).

The redds/mile per adult female spawner in index areas ranged from 0.0022 to
0.0093 (1988 — 1999) with a generd increase from 0.0037 in 1994 to 0.0093 in 1999. The
ratio of hatchery to naturdly reared endemic stock female spawnersin natura habitat
increased from 0.079 in 1988 to 0.53 in 1999 with a high of 0.93 in 1997. There were
more redds/mile per adult female spawner when the ratio of hatchery to naturd femde
gpawners was higher. Hatchery reared adults were observed on redds in the natural
spawning aress. The percent maes of natural adults averaged 28% and ranged from 26 to
30%. The percent maes of hatchery reared adults averaged 41% and ranged from 27 to
50%. The percentage of fish spending one year in the ocean was Smilar between natura
adults (36 to 65%, mean of 47%) and hatchery reared adults (32 to 78%, mean 52%;
1993-1999). Return timing was highly influenced by flows and somewheat varigble from
year to year, but return timing was very smilar between hatchery and naturdly reared
adult steelhead.

Juvenile abundance trends observed in index areas followed adult escapement
trends. Naturad smolts were smaller in Sze (mean of 180 mm) than hatchery smolts (210
mm). Hatchery and naturad smolts had Smilar outmigration timing. The protocols for
collecting and spawning natura adult steelhead were followed to conserve the genetic
character of the endemic stock. Genetic samples were collected in 1992 and 1994 to
provide basdline data for future comparisons and monitoring of genetic characterigtics.
The steelhead supplementation program has alowed harvest opportunities for Indian and
non-Indian fisheries each yesar.

In conclusion, hatchery supplementation of endemic Umatilla Basin stedhead has
been successful in terms of maintaining adult returns, spawning escapement and harves.
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CTUIR recommends maintaining the program, continuing monitoring and evauation and
adjusting the gods to more redligtic return rates based on observations during the last two
decades (not on several good return years observed in the 1980s).

Spring Chinook reintroduction goals were to 1. Restore spring chinook to the
Umatilla Basin and fully utilize the available chinook habitat. 2. Provide sustainable
Triba and nonTriba harvest opportunities, 3. Return 1000 naturd and 10,000 hatchery
adult spring chinook to the Umétilla River, and 4. Maintain the genetic character of the
reestablished stock. The return gods are being revised to 2,000 natura and 6,000
hatchery adults.

Spring chinook reintroduction methods included producing and releasing 1.23
million subyearling (age 0+) smolts and 520K yearling (age 1+) smalts, acclimating
gmoaltsin naturd production areas, and implementing intendve disease monitoring and
prevention programs. Smolt production was changed to 810K yearling and will be further
modified to 1.2 million yearling smolts as monitoring determined that subyeerling
rel eases were unsuccessful. Genetic conservation methods include collecting broodstock
from Umdtilla River returns, selecting broodstock from a representative cross section of
the run, and using matrix spawning techniques. Harvest management methods include
monitoring and regulaing Indian and nort Indian fisheries.

Spring chinook reintroduction performance measures include adult counts and
TMD, spawning observations, redds/mile, egg deposition, parr abundance, and smolt
outmigration timing and surviva.

The results from the spring chinook reintroduction effort include an average
hatchery SAR rate of 0.5% for chinook reared at Bonneville with an average of 1496
hatchery adult returns (1990-2000) and an average of 111 natura adult returns (1996-
2000). The naturd component of the run ranged from 3.7 to 16% (1996-2000) and is near
the origind god of 10% naturd adults even though the total number of adultsiswell
below the godl.

Natural spawning of hatchery adults has ranged from 59 to 347 redds (1990-1999)
and was directly related to the number of returning adults. Annual egg deposition
estimates ranged from 0.2 to 1.3 million (mean of 3900 eggs per femae observed in
spring chinook returning to the Umatilla River). Surviva to spawning averaged 95% in
the quality habitat of the North Fork of the Umatilla River (above RM 90) and dropped to
10% in the lower reaches (RM 70) where water temperatures were higher.

Juvenile chinook were observed annudly in spawning areas but observed
dengities have been highly varigble because of flooding and varigble spawning
escapement. Smolt outmigration timing is Smilar for both hatchery and natural smolts.
Hatchery smolts (145 mm) average 45 mm longer than natural smolts (100 mm). The
reintroduction program has alowed an Indian and non-Indian harvest opportunity during
7 of thelast 11 years with 100 to 1200 adults harvested per year.

In conclusion, the reintroduction of pring chinook sdmon in the UmatillaBasin
has been successful in terms of adult returns, spawning escapement and harvest. CTUIR
recommends increasing the yearling program to 1.2 million yearling smolts, continuing
monitoring and evauation, and adjusting return gods to match observed SAR’'s and
expected fisheries.
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Evaluation Of Reestablishing Spring Chinook Salmon Natural Production in
Lookingglass Creek, Using A Non-Endemic Hatchery Stock

Michael L. McLean and Peter T. Lofy

Confederated Tribes of the Umtilla Indian Reservation

Eastern Oregon University

211 Inlow Hdl, One University Blvd.

La Grande, OR 97850

(541) 962-3777

mdeanm@eou.edu

Abstract

Hatchery-produced adult Rapid River stock spring chinook salmon that returned
to Lookingglass Hatchery was used to evaluate the restoration of natural production in
Lookingglass Creek above the hatchery weir. To quantify the success of the restoration
effort, we compared life history characteristics of the hatchery adults and their naturaly
produced progeny with those of the extinct Lookingglass Creek population and other
extant natural populationsin Columbia River basin tributaries. We rel eased between 99
and 133 adult Rapid River stock spring chinook salmon each year above the
Lookingglass Hatchery weir from 1992 to 1994. After completing weekly spawning
ground surveys above the weir each year, we estimated the total adult escapement, which
included released fish and other fish that escaped above the welr, to be 220 with 49 redds
produced in 1992, 297 with 132 redds in 1993, and 121 with 40 reddsin 1994. There was
no sgnificant difference in mean adult-per-redd estimates among the Rapid River
hatchery stock, the extinct Lookingglass Creek natura population, or other natural
populations in the Columbia and Snake River basins. The estimated mean juvenile
production-per-redd for the 1992 to 1994 cohorts was similar to what was seen for the
extinct Lookingglass Creek stock for the 1967 to 1969 cohorts and higher than the mean
observed for the Grande Ronde River and Catherine Creek populations for the 1992 to
1994 cohorts. We PIT-tagged about 1,000 juvenile spring chinook salmon within the
Lookingglass Creek production areas from the 1992 to 1994 cohorts to determine arriva
timing and minimum surviva rates to Lower Granite Dam. The Oregon Department of
Fish and Wildlife dso PIT-tagged juveniles from production areas of saveral Grande
Ronde River basin tributary populations during the same time period. The arrival timing
a Lower Granite Dam of juvenile soring chinook salmon from Lookingglass Creek was
within the range seen for the other Grande Ronde River spring chinook sdmon
populations. The arriva timing for Lookingglass Creek was most smilar to the Wenaha,
Minam, and Logtine River populations. These populations, including Lookingglass
Creek, have production areas that are closer to Lower Granite Dam than the upper
Grande Ronde River and Catherine Creek populations. The naturaly produced progeny
from Lookingglass Creek had asmilar mean minimum surviva rate to Lower Granite
Dam compared to that of other Grande Ronde Basin natura populations. The mean
parent-per-progeny ratio for the Rapid River stock spring chinook salmon released from
1992 to 1994 above the weir on Lookingglass Creek, was smilar to the ratios seen for
other Grande Ronde River tributaries for the same years.
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Canadian Supplementation & Captive Broodstock Programs

Bruce Ward, UBC

Fisheries Research and Development Section
2204 Man Madll, Universty of British Columbia
Vancouver, BC Vot 174

CANADA

(604) 222-6753
Bruce.Ward@gems8.gov.bc.ca

B.C.’sliving gene bank (LGB) steelhead trout (Oncor hynchus mykiss) re-building
initiative may be successful in re-juvenating or maintaining stedhead populations if ocean
conditions for steelhead improve or get no worse. It may fail if conditions worsen and few LGB
releases survive, or if the returns serioudly disrupt population genetic structure and further
decrease fitness in an otherwise serioudy compromised population. Steelhead populations have
declined to dangeroudy low levels below recruitment replacement over the past decade in the
index river, the Keogh River, and in their southern B.C. distribution (East Coast Vancouver
Idand and Lower Mainland streams) based on relative indices of abundance over the Province. A
plan is proposed to assess LGB using an experimentd approach with replication to assess the
numerical, biological, and genetic response in treated (3) and control (3) streams. Thisinitiative
and assessment, part of several methods of rehabilitation in recovery plansfor the Georgia Basin,
will be amgor undertaking involving a decade of research. An adaptive approach is required,
including severd probing investigations early in the project, development of a stedlhead
supplementation model, and tatistical procedures for testing for differences in response. Smolts
(100 per LGB stream) were collected beginning 1998, and survivas in the hatchery have
averaged 70%. Wild smolt collection will continue for one generation (5 years) only. Genetic
representation of Keogh River LGB smalts collected in 1998 was not statisticaly different from
wild in dldlic frequency comparisons of archived samples from scaes. The DNA fingerprints
were aso used to guide the matings to avoid sbling or haf-sbling crosses. Pedigrees will be
followed as the project unfolds through smolt release, adult return, and asthe LGB returns
subsequently integrate into the wild population. The first LGB smolts will be released in 2001.

Chinook Salmon Supplementation in the Imnaha River Basin

Richard W. Carmichadl

Oregon Department of Fish and Wildlife (ODFW)
Eagtern Oregon Universty, 211 Inlow Hall

La Grande OR 97850

(541) 962-3777

rcarmich@eou.edu

Abstract

The Imnaha River Baan higtoricadly supported a hedthy run of chinook salmon that
contributed to commercid, recregtional, and tribal fisheries. The Imnaha chinook population
declined precipitoudy from escapement levels of over 5,000 in the late 1950s to less than 500
fish inthelate 1970s. Much of the decline was attributed to construction and operation of four
Lower Snake River dams. The Lower Snake River Compensation Plan was implemented to
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mitigate for annual losses of 3,210 adults. The Imnaha chinook hatchery program was initiated in
1982 to restore and maintain natura spawning populations with an objective to operate the
hatchery program so that genetic and life history characterigtics of hatchery fish mimic those of
wild fish. A temporary adult collection and juvenile acclimation facility was operated from 1982-
1988 and a permanent facility was constructed in 1989.

Broodstock collection began in 1982 and wild fish comprised amgority of the
broodstock until 1989 when a sgnificant number of hatchery fish began to return to the basin.
The percentage of wild fish captured that were retained for broodstock varied considerably from
alow of 17% in 1993 to 100% during the first three years of collection. During the early years of
trapping, the weir was indaled late in the migration and only late returning fish were retained
for broodstock. Smolt production levels have varied from approximately 25,000-450,000
annudly. Smalt-to-adult surviva rates have generdly been poor ranging from 0.05 to 0.58%.

In our evaluation of the program we have found that:

1. High prespawning mortdity and egg loss influenced effectiveness significantly
during early years of operation.

2. Poor amalt-to-adult surviva for most broodyears has limited success.

3. We have observed differences in run-timing and age structure between hatchery
and naturd fish. Hatchery fish return ahigher proportion of age 3 maesand
fewer age 5 fish. The run timing of hatchery fish has been later than naturd fishin
some years.

4. We have not seen sgnificant differencesin genetic characteristics between naturd
and hatchery fish.

5. Progeny-to-parent ratios for natural spawning fish have been consstently below
replacement since the 1983 broodyear, while hatchery fish ratios have been well
above replacement for most years.

6. We have not seen a congstent increase in the number of naturaly produced fish
that return to the basin. Modding resultsindicate that the combined total
population of natural and hatchery fish and the number of naturd spawners
(combined naturd and hatchery) is greater than the natura population would be
had we not initiated the hatchery program.

The hatchery program has undergone a number of changes asaresult of utilizing an
adaptive management framework. Changes that have reduced the risk to the natura population
and shifted program emphasis from mitigation to conservation have been made in the production
levels, management objective priorities, broodstock management, natural escapement
management, and rearing and release strategies. We have developed a diding scale broodstock
management framework that attempts to ba ance demographic risks associated with low numbers
of natural spawners with genetic risks associated with the hatchery program. The percentage of
fish retained for broodstock, percentage of hatchery fish released above the welr to spawn
naturaly, and the minimum percentage of broodstock that are naturd origin is adjusted based on
the escapement leve (Table 1). This diding scae management plan will serve asthe guiding
framework for Imnaha chinook samon hatchery management. If hydro system surviva
improvements are not achieved, natura productivity will remain low and we will be unable to
meet any long-term conservation management objectives.
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Table 1. Siding scae management framework for use of the hatchery program in the
management and recovery of Imnaha River aring chinook salmon.

Maximum % Minimum
Escapement retained for broodstock % Hatchery % broodstock
Level Natural Hatchery above weir of natural origin
<50 0 0 a NA
51-700 50 50 a a
701 — 1000 40 a 70 20
1001 - 1400 40 a 60 25
> 1,400 30 a 50 30

a A result of implementing other criteria

Adapting From Mitigation to Conservation: A Case History of the Grande Ronde Spring
Chinook Hatchery Program

Richard W. Carmichadl

Oregon Department of Fish and Wildlife (ODFW)
Eagtern Oregon University, 211 Inlow Hall

La Grande OR 97850

(541) 962-3777

rcarmich@eou.edu

Abstract

Grande Ronde basin spring chinook salmon populations declined precipitoudy following
closure of Lower Granite Dam, the fourth Lower Snake River dam. Recreational and commercid
fisheries targeting these Snake River stocks have been closed for many years. The Lower Snake
River Compensation Plan (LSRCP) was initiated in Oregon in the late 1970s, and annua smolt
and adult mitigation gods were established. Management objectives to restore fisheries, to
restore and maintain naturd populations, and to maintain endemic wild populations of spring
chinook salmon in the Minam and Wenaha rivers were adopted to guide program
implementation. These objectives provided primary direction for the first ten years of program
operation. Lookingglass Hatchery serves as the primary production facility for the Grande Ronde
chinook program.

When initial broodstock development programs were considered in the late 1970s, it was
thought that there were too few wild fish available to develop adequate broodstock in a short
enough timeframe. Therefore, hatchery stocks (Rapid River and Carson) were imported from
outside the basin. Rapid River was used predominately since the mid-1980s. Annual smolt
releases up to 900,000 occurred throughout the 1980s and 1990s. In addition, adults, smolts, and
pre-smolts were outplanted into Catherine Creek and the upper Grande Ronde River to
supplement natural production. Smolt-to-adult surviva rates have been highly variadble and the
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only release strategy that has proven successful is yearling smolts. We monitored the proportion
of naturd spawners that were hatchery strays in the Wenaha, Minam, and Logtine rivers. Based
on origin of carcasses recovered on spawning ground surveys, we determined that ahigh
proportion (90% in some years) of natural spawnersin the unsupplemented rivers were hatchery
strays.

In the early 1990s two mgor policy rulings influenced the direction of this hatchery
program. Oregon Department of Fish and Wildlife (ODFW) adopted a Wild Fish Management
Policy and the Nationd Marine Fisheries Service (NMFS) listed Grande Ronde spring chinook
as threatened. It was clear that we could no longer continue the program asin the past. The
program was operating well outside Wild Fish Management Policy guiddines and was
inconsstent with sound conservation principles. Three genetic and biologica questions needed
resolution to decide the future role of hatcheries in Grande Ronde basin chinook management:

What is the demographic status and near-term risk of extinction of chinook populationsin
the basin?

What genetic effects had resulted from prior outplanting and straying of non-endemic
hatchery stocks?

Did there remain any genetic differentiation between natural and hatchery populations
and between natural populations?

Escapement levels had declined rapidly throughout the Grande Ronde basin, reaching dl-
time lows from 1994- 1996. Spawning escapement was below 50 in Catherine Creek, Logtine
River and upper Grande Ronde River populationsin 1994 or 1995. Genetic analysis conducted
by NMFS indicated that there remained significant genetic differentiation between natura
populations and between the hatchery population and natura populations. However, there were
years when some natura populations were smilar to the hatchery population. Given the
demographic gatus and genetic information, we reached the following conclusions regarding the
management and science questions:

Prior supplementation efforts with non-loca hatchery stocks had failed as indicated by
the continued decline of supplemented populations, poor progeny-to-parent ratiosin
years when hatchery fish comprised a high proportion of natural spawnersin
supplemented streams, and low naturd escapements in supplemental streams.

Risk of extinction is high based on escapement trends, abundance of spawners, and low
progeny-to-parent ratios of natural populations.

Sgnificant genetic differentiation remained in the baain.

Hatchery programs using endemic broodstock should be initiated immediately in
Catherine Creek, upper Grande Ronde and Logtinerivers.

Given the uncertainties associated with use of artificial propageation to enhance natura
production, we should use a diversified gpproach and maintain the Minam and Wenaha
river basins as wild fish management aress.

We have implemented a number of management actionsin direct response to our
conclusions. Firgt, in 1995, we initiated a captive broodstock program with collection of parr
from Catherine Creek, upper Grande Ronde and L ostine rivers. Smolts produced from captively
reared adults were released in parent streams in 2000. In 1997, we began collection of adultsin
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these same rivers. We have had limited success with this adult collection gpproach dueto low
abundance of adults. Co-managers completed congtruction of adult collection and juvenile
acclimation facilities on Catherine Creek, upper Grande Ronde and Logtine rivers. The
conventiona supplementation programs will be implemented usng adiding scae framework.
This management framework is premised on the theory that at low population levels the greatest
risk to population persstence is demographic. Therefore, a low population levels we place fewer
genetic risk congraints on the hatchery program in an attempt to boost population levels quickly,
using the surviva advantage provided by the hatchery. As population levels increase above
threshold, the demographic risks are of less concern and more congtraints are placed on the
hatchery program to control genetic risks associated with artificia propagation (domestication
selection, non-intentiona directiona sdection, Ryman and Laikre effect). The diding scde
guidesthe dlocation of natural and hatchery fish to broodstock, naturd production, and harvest.
If we cannot improve mainstem passage survival and incresse naturd productivity so that
progeny-to-parent ratios consistently equal or exceed 1.0, recovery will never occur.

Anadromous Salmonid Supplementation and Conservation Programsin |daho

Peter F. Hassemer

|daho Department of Fish and Game (IDFG)
1414 East Locust Lane

Nampa, Idaho 83686

(208) 465-8404

phass@micron.net

Abstract

The Idaho Department of Fish and Game's (IDFG) long-term objective for sdmon and
steelhead management isto maintain Snake River populations a leves that will provide
sustainable harvest while meeting natural spawning escapement objectives, preserving genetic
resources of natural populations, and utilizing available natura habitat. (IDFG 1992 and 1996).
Attainment of this objective has been impacted by the severe decline in abundance of naturaly
produced fish over the past forty years. The decline has been so gresat that, pursuant to the
Endangered Species Act, Snake River sockeye salmon were listed as endangered in 1991, Snake
River spring/summer and fall chinook salmon were listed as threatened in 1992, and Snake River
steelhead were listed as threatened in 1997.

The IDFG initiated restoration and conservation programs in response to the status of
natura salmon and steelhead populations. These programs include chinook salmon and steelhead
supplementation, sockeye sdlmon captive brood stock, and chinook sdlmon captive rearing. The
sockeye salmon captive brood stock program was initiated as an emergency conservetion
program to prevent extinction of the population. The other programs were initiated primarily as
research programs, to resolve critical uncertainties surrounding the use of supplementation and
conservation hatchery strategies to meet specific management objectives. In addition to the
strong research component in each of these programs, they concurrently address population
restoration and conservation objectives.

Idaho Supplementation Studies (1SS) is alarge-scale chinook salmon supplementation
evauation being conducted in Idaho. The study is based on the RASP (1992) definition of
supplementation: “...the attempt to use artificid propagation to maintain or increase naturd
production while maintaining the long-term fitness of the target population, and while kegping
the ecologica and genetic impacts on nontarget populations within specified biologicd limits.” It
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is a cooperative study that incorporates most of the anadromous chinook salmon production
habitat in the state. The IDFG is the lead cooperator; other cooperators in the evaluation include
the Nez Perce Tribe, Shoshone-Bannock Tribes, U.S. Fish and Wildlife Service, and 1daho
Cooperative Fish and Wildlife Research Unit. The ISSwasinitiated in 1992 following
completion of the sudy design (Bowles and Leitzinger 1991). The study design identified 20
trestment and 11 control streamsin the Smon River and Clearwater River basins.

The objectives and hypotheses of |SS can be condensed into two questions; “Can
supplementation work?” and “What supplementation strategies work best?” The study focuses
on messuring population responses to supplementation, identifying criticd life higtory intervals
where supplementation effects are evident, and determining the mechanisms and specific impacts
of supplementation on these criticdl life history intervals. Important components of this sudy are
the development of a supplementation brood stock (for certain treatment Sites) that includes
naturd origin fish, gpplication of trestments for & least one generation, followed by at least one
generation of post-trestment monitoring.

Brood years 1991-1995 releases (treatments) were gpproximeately 3.2 million juvenile
chinook salmon (Wdlters et d. in process). Adult returns from these releases were (and will be)
used to supplement the natural spawning populations and a portion is used to maintain the
supplementation brood stock. It istoo early in the study to determine if supplementation has
increased naturd production and what effects it may have hed on natura productivity.
Preliminary analyses indicate that prior supplementation activities (not performed under ISS or
not utilizing a specific supplementation brood stock) likely did not increase the number of
naturd origin recruits returning to spawn. However, it is possble that these earlier
supplementation efforts may have prevented further declines of some populations. The red test
of supplementation (under ISS) will occur over the next five to seven years as the number of
naturd origin recruitsis measured in supplemented and control streams.

Increasing naturd production through supplementation can only be redized if naturd
production islimited by low adult escapement and the mortdity factor that caused the population
to decline is removed. Without improvement in smalt to adult survival, sdmon and stee heed
populations in 1daho are expected to further decline. For populations facing an imminent risk of
extinction, the IDFG initiated a captive rearing program to maintain metgpopulation structure
(Hassemer et d. 1999). Captive rearing is a short-term approach to species or population
preservation. The strategy of captive rearing isto prevent cohort collapse of the target population
by providing captive-reared adult spawners to the natura environment and maintain the
continuum of generation to generation natural smolt production. This srategy differs from more
conventional captive brood stock programs in that sexualy mature adults are not spawned in
captivity to produce progeny for release. Although this program targets stocks at high risk of
extinction, its primary motivation was to develop the technology for captive culture of chinook
sdmon and to monitor and evauate captive-reared fish during both the rearing and post-
rel ease/spawning phase. Results from this program are intended to facilitate the development of
future conservation programs.

The captive rearing program was started with the collection of brood year 1994 progeny
from three river sysems in Idaho; approximately 200 juveniles were collected from each system.
After fish pass through the smolt phase, some are reared to sexud maturity in freshwater and the
remainder isreared in saltwater. Maturation of the brood year 1994 cohort was completed in
1999; and the brood year 1995 cohort will complete maturation in 2000. Sexualy mature mae
and fema e adults were outplanted in 1998 and 1999 to evauate spawning behaviors and
gpawning success. Prdiminary results have been both encouraging and discouraging. While we
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have successfully reared the fish to sexua maturity in captivity, the fish have not achieved age-
specific 9ze targets. Gamete qudity evauations conducted using in-hatchery spawning reveded
subsgtantia among femde variation in surviva to the eyed egg Sage. The mature adults released
to spawn naturdly exhibit arange of norma spawning behaviors. However, time of spawning
appearsto be later than that of their cohorts that matured through a‘naturd’ life cycle.

The supplementation and captive rearing programs conducted by the IDFG are
consdered experimentd at thistime. They were designed to address specific and different
management objectives, either population rebuilding or population conservation. The desired
management outcome for any intervention strategy should be clearly defined prior to
implementing the strategy; alowing for the selection of the appropriate strategy to achieve the
outcome.
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CHIP Presentation

The third plenary session focused on the Conservation Hatchery Improvement Proposa
(CHIP). It was in the evening and was organized and conducted by ODFW and the Coastd
Samon Restoration and Production Task Force.

Conservation Hatchery Improvement Program
Chuck Tracy

Oregon Department of Fish and Wildlife (ODFW)
2501 SW First Ave.

Portland, Oregon 97207

(503) 872-5252

Chuck. A.Tracy @state.or.us

Abstract

This proposd cdlsfor ODFW to research, develop, and implement conservation
drategies for the recovery and supplementation of wild salmon populations using innovetive
hatchery programs on a pilot project/research scale. A variety of capabilities would be tested
developed a alimited number of locations and/or facilities to serve conservation and research
purposes for populations aong the Oregon coast and in the lower Columbia Basin. Programs
would involve expanding existing facilities with additiond rearing and acclimation Sructures to
increase cagpacity to accommodate a diversity of stocks and life history types. Features would
include new and exigting structures that would be designed to more closely emulate naturd
rearing conditions. Weirs or traps would be constructed to collect broodstock , separate returning
hatchery and wild adults, and alow for evauation of supplementation projects. Staff would be
dedicated to conduct research, and monitor and evaduate programs, including activities such as
disease screening, genetics profiling, spawning ground surveys, cred census, juvenile/outmigrant
sampling, and broodstock collection/adult sorting.

Devdoping these facilities and conducting the research, monitoring and evauation, will
provide ODFW with the needed information to better protect, recover and enhance wild fish
populations which is critica to achieving the gods of the Oregon Plan and the ESA. If the pilot
projects are successful, these types of programs will greetly enhance the capability to supplement
criticaly depressed fish populationsin a scientificdly defengble manner. The programswill dso
alow ODFW to assess the potentia impacts of hatchery fish on wild populations, develop
techniques to minimize undesirable interactions, and provide the information necessary to
improve the fithess and surviva of hatchery fish, which will in turn increase the benefits of
hatchery programs.

One example of a CHIP project proposa includes reintroduction of lower Columbia
chum derived from Grays River (Washington) wild stock and incubated at Klaskanine Hatchery.
Appropriate locations in Oregon tributaries would be identified using habitat surveys. Fry
releases or chum egg boxes would then be located where returning adults would likely spawn
successfully. All hatchery origin fish would be otolith marked for subsequent identification.
Control or reference streams would be identified for comparison with supplemented streams.
Outplants would be continued through one brood cycle. Monitoring éements would include
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juvenile seining to assessinitid surviva and spawner surveys to identify relative production of
hatchery and naturd origin recruits.

Ancther exampleisingdlation of an adult trap for Nonpareil Dam on Calapooya Creek ,
which would dlow collection of genetic samples for monitoring hatchery-wild interaction of an
exigting program that is rleasing hatchery coho fry above the dam site. Microsatellite DNA
samples would be collected from each returning adult for 3-4 generations to establish agenetic
pedigree of the spawning population. The rdative contribution of hatchery and wild spawnersto
subsequent recruits could then be evauated. The results of the evaluation would provide an
assessment of the effectiveness of supplementation strategies and risk of genetic introgresson in
wild populations. A juvenile trap at the dam site would provide life-cycle information and the
relative contribution of hatchery and wild spawners to the smolt production.

A fina exampleisfor Fal Creek Hatchery to be modified to dlow experimentd rearing
drategiesincluding “Natures Way” conditions. The purpose of the project would be to evauate
the potentid benefits of rearing under conventiond, low density, and Natures Way conditions.
There are 10 raceways available which would alow a variety of treatment and control scenarios
to be evauated.
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Concurrent Work Groups

Workshop participants were assigned to one of three groups and each work group had a
specific question to address. The questions were:

1. Under what conditions should supplementation be used in the recovery of depleted stocks
of wild sdmonids? (Group 1)

2. What are the appropriate methods/strategies? (Group 2)

3. How should the effect of supplementation be evauated over time? (Group 3)

In addressing the assigned question, each work group was aso asked to consider the
following two additional questions: 1) Are hatchery and wild ssimonids different in ways that are
important to the design and implementation of supplementation projects? 2) What are the effects
of hatchery management and hatchery fish on wild sdmonids? However, these two questions did
not get sgnificant attention, as reflected in the workshop response to additiona questions.

Each group discussed the questions in depth, compiled a set of scientific evidence for that
position, and prioritized the dements of their answer before presenting areport in the find
plenary session described below.

Under what conditions should supplementation be used in the recovery of wild salmonids?
(Work Group 1)

Work Group Participants. Tom Nickelson (group leader), John Buckhouse, André Tabot, Bruce
Ward, Rich Carmichael, Kay Brown, Jm Hall, Robin Waples, Jm Lannan, Logan Norris, Gary
James

Introduction

The work group first defined the terms “recovery” and * supplementation.” They
developed a decision tree for identifying Stuations when supplementation could be considered.
Severd key questionsin the decision tree lead a user through important factors to address before
supplementation is considered. A number of important conditions and information needs were
identified to address each of the key questions. Once a decision has been made to consider
supplementation, a risk/benefit analyss of the specific proposa must be done before
implementing a supplementation program. Each of these componentsis discussed in more detail
in the following sections

Definitions of Recovery and Supplementation

Work Group 1 developed working definitions of recovery and supplementation for usein
their discussior?. Recovery was defined as “the process of moving a population of sdmonids
from a depressed condition to a condition where the population is self-sugaining, has alow
probability of extinction, and is capable of providing desired socia and culturd benefits.” The
work group adopted the definition of supplementation developed by the Regiond Assessment of

2 The Independent Multidisciplinary Science Team conducted a workshop where the definition of recovery was a
key point of focus, IMST Technical Report 1999-2.
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Supplementation Project: “ Supplementation is the attempt to use artificia propagation to
maintain or increase naturd production while maintaining the long-term fitness of the target
population, and while keeping the ecological and genetic impacts on target populations within
specified biologicd limits” (RASP 1992).

The work group acknowledged that one god of the Oregon Planis harvestable numbers
of fish, and therefore they included agod of providing socid and culturd benefitsin their
working definition of recovery. However, specific socid and cultural benefits were not defined.

Other terminology related to supplementation of salmonid populations was briefly
discussed (rebuilding, reintroduction, persistence and maintenance). Work group members
suggested that reintroduction into habitats where there are presently no fish may be part of a
recovery srategy (Withler 1982), especialy when consdering recovery over larger spatial scaes
where metagpopulation connectivity isimportant and desired. Rebuilding populations, and
persistence and maintenance of populations, were not discussed further.

The Decision Tree

The work group quickly adopted a decision tree gpproach for identifying the conditions
under which supplementation could be considered as a recovery strategy. Work group
participants recognized that while the decision tree gpproach suggested hereisin a“yes-no’
framework, some questions and concerns may not have clear-cut, yes or no answers or fit nestly
into a decision tree approach. Therefore, it isimportant to evauate supplementation proposals on
a case-by-case basisin order to take specific circumstances and conditions into account. Once a
decision has been made to consder supplementation, arisk benefit analysis should be done
before implementing a supplementation program.

The work group decided that the status of the population was the most important factor
when considering supplementation, and was the firgt item considered in the decision tree (Figure
2). Five population statuses were identified.

Population Status

1. No exigting population. There are no fish present and a population has not been present
for & least one generation.

2. Exiging population is depressed, has low probability of becoming sdf-sugtaining, and
has unacceptable probakility of extinction under present conditions.

3. Exigting metgpopulation is depressed and lacks genetic and demographic connectivity
(dynamic processes that lead to healthy metapopulations are lacking).

4. Exiging population (or metgpopulation) is not meeting goas or is not capable of
providing desired socid and culturd benefits, but habitat conditions suggest thet the
population should be capable of meeting gods or providing benefits.

5. Exiging population is not depressed and is meeting goas or providing identified socid
and culturd benefits.
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1-Istherea
population present?

or more

(no fish present for one

NO

generations)
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YES

2 - What is the conservation
status of the population?

B - Metapopulation
is depressed

C - Population is not
meeting social or
cultural goals

D - Population is not
depressed and is
meeting social and
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information available
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NO YES
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I
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NO | | YES | | Goto#5 |
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No supplementation

Figure 2. Decison tree to use to identity the conditions under which supplementation could be

6 - Are limiting factors
being addressed?

s

No supplementation

8- Is this an
emergency situation?

——

YES | | NO |
Consider 7 - Can limiting factors Consider Acquire more
supplementation be addressed? Supplementation information
' | |
| |
| Do risk/benefit analysis| | YES | | NO | | Do risk/benefit analysis | | Go to #5 |
9 - Are recovery plans 10 - Are there reasons
in the works? to conserve the unit?
| Lo J[ w J[ w |
Consider No Consider No Supplementation
supplementation Supplementation supplementation

Do risk/benefit analysis

Do risk/benefit analysis

considered. André Talbot shared a decision tree (Appendix 3) that stimulated the development of
Figure 2.
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Decision Points; Key Questions and |nformation Needed

Key questions were developed for use in the decison tree. Each of these key questionsisa
decision point in the decison tree. At each decision point, specific informetionis needed (listed
bel ow) about habitat or population conditions to address the key question. The information
needed is divided into four mgor categories. habitat, demographics, biodiversity, and integration
of information. The key questions and the information needed to answer each question arein the

box below.
Key Questions I nformation Needed
1. Isthere apopulation present? Demographics 1a
2. What isthe conservation status of the All
population? (see population status section
above).
3. Was apopulation present higtoricaly? Demographics 1a
4. Aretherereasonsto consider Habitat 2; Demographics 3, 4,
supplementation? Biodiversity 3; Integration 1, 2
5. Isthere adequate information available All
about factors limiting recovery?
6. Arelimiting factors being addressed? Integration 2
7. Can limiting factors be addressed? Integration 2
8. Isthisan emergency Stuation? Demographics 1a, 1b, 1c, 2a, 2b;
Biodiversity 1, 2, 3

9. Arerecovery plansin the works?

Habitat 2, 3, 4; Demographics 1a, 1b, 1c

10. Are there reasons to consarve the unit?

Habitat 2; Demographics 3, 4;
Biodiversity 1, 2, 3; Integration 1, 2

Quadity and quantity of habitet by life-stage (capacity).

Information Needed
Habitat
1 Ocean productivity.
2.
3. Tempord and spatid scale of variability.
4, Biogeographic digtribution.
Demographics
1 Abundance.

a. Life-stage specific abundance; consider both temporal and spatia

dimendons.

b. Rate of population decline and trends in population numbers.
c. Statusreativeto habitat capacity.

2. Productivity.

a. Recruits per spawner relaionship (adult-to-adult, tempora scae, and

trends) (Johnson et al. 2000).

b. Life-stage specific productivity rates (e.g., adult-to-smolt, analt-to-adult,
and others). There is aneed to partition productivity by life-stage in order
to identify where the productivity problem resides.
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3. Reationship to other populations. Examine environmenta factors,
abundance and productivity relationships among consarvation units. Consder
population distribution (geographic, environmental and demographic) and
utilize a core population concept.

4, Connectivity of populations and the amount of demographic exchange.

Biodiversity (within and between conservation units).

1 Life higory (eg., run timing, juvenile pathways, age structure, repest
spawners). Life histories can be geneticaly based, but it isimportant to
understand the rlative importance of both genetics and environment in
shaping life higory traits.

2. Genetic structure and uniqueness. Consder how genetic variation and
divergty is organized within and between populations, the effective
population size, and gene flow (connectivity).

3. Ecologica role or unique environments.

Integration of Information
1 Extinction risk andysis (e.g., minimum viable population andyss and
others). Thiswas identified as the most important information to evauate.
2. Limiting factors andlyss.

Risk/Potential Benefit Analysis

Once adecison is made to congder supplementation in a specific Stuation, a risk/benefit
andysis should be conducted. The risk/benefit anadysisisthe find step taken before
supplementation is implemented. It was suggested by work group members that there are severa
gpproaches to risk/benefit analysis that can be used (Waples unpublished, Pearsons and Hopley
1999, Ford and Currens 1999, Beadey et al. 1999, Beadey et a. 2000), so specific methods were
not discussed. Rather, the work group identified general consderationsto beincluded ina
risk/benefit andyss.

Therisk/benefit of a supplementation action should be compared with the risk/benefit of
no-action or other non-supplementation actions (e.g., habitat enhancement or improvement). All
risk/benefit analyses (for supplementation, no-action or other non-supplementation action)
should consider current, short-term and long-term risks and benefits. In addition, risks and
benefits should be considered for specific life-stages. A supplementation program should then
address the specific “a risk” life-stage, while minimizing the risks this may impose on other life-
stages.

Thework group generaly agreed that if there is a high probability that a population
might become extinct if no action is taken, then an gpproach to recovery that included
supplementation could be considered, even when the risks are high. In many cases, other
recovery actions that do not involve supplementation should be strongly considered before
congdering supplementation.

Conclusions

Work Group 1 attempted to define the conditions under which supplementation should be
used in recovery of depleted sdmonid populations. Although the decision tree framework,
combined with risk/benefit analyss, is a reasonable approach to decision-meking, some
questions or Stuations do noat fit negtly into this framework, so specific proposas and Situations
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need to be assessed on a case-by-case basis. In addition, some issues related to risk/benefit
analysis need to be addressed such as the specific method to use, how and whether to evauate
risk quantitatively or qualitatively, and how to evauate risks and benefits objectively. In

addition, many methods currently used rely on the creetion of lengthy lists of risks and benefits
that are used with the ideathet if you get more risks on the list than benfits, it will negete any
benefits. Thisis not necessarily the best gpproach, since an evaluation of risks and benefits
involves more than just asum of each, but rather involves an evauation of theleve of risk thet is
acceptable, in light of the potential benefits.

The work group emphasized that because of the uncertainty in the outcome of recovery
actions adiverdty of recovery srategies, in addition to supplementation, should be used in order
to “gpread the risk” of relying only on supplemertation or on only one or two methods. Attempts
should be made to minimize uncertainties. A modeling gpproach can be used to evauate risks
and benefits, the possible effects of uncertainty, and the probabilities of specific outcomes.
Findly, monitoring and evauation are very important in assessing the outcome of any
implemented recovery or supplementation strategies.
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What arethe appropriate methods and strategies? (Work Group 2)

Work Group Participants: Fred Allendorf (group leader), Barry Bergikian, Doug DeHart,
Kathryn Kostow, Jm Lichatowich, Mike McLean, Loren Miller, Jennifer Neilsen, Todd
Pearsons, Bill Smoker

Introduction

Work Group 2 agreed that there were no specific strategies that would be common to the
implementation of any or al supplementation programs, but that methods/strategies would
depend on case-specific goals. Strategies are dependent on program goals, and universal
drategies are difficult to establish. The group compiled a set of seven basic guiding principles
that should be considered when designing a supplementation program. When gpplying these
principles, the context of the program and the circumstances of the other principles should be
considered, and specific supplementation strategies should be developed on a case-by-case basis.
The members of the work group felt that dl of these principles were important and needed to be
consdered. They did not prioritize the listed principles, but noted that the first two principles
should be addressed before the others were considered.

Principle 1: Goals and Context

Many of the Strategies that are used for supplementation are context- specific and should
be evaluated on a case-by-case basis. Depending on the objectives of the supplementation
program and the current population’ s status, different goals may be established. Supplementation
means different things to different people, and hatcheries could have gods that range from
supplying fish for harvest to establishing a gene bank. Therefore, before beginning the program,
gods must be clearly and unambiguoudy stated, with examples where possible. Measurable
objectives and endpoints for success or lack of success of the program should be established.
When possible, these endpoints should be quantitative (or easily measured quditative goas) so
that thereis a clear measure of success and atermination point for the program. The termination
of the supplementation program must be clearly defined dong with the goals. Endpoints could
range from recovery under the Endangered Species Act (ESA) to recovery under the Oregon
Pan to providing full harvest opportunities.

Principle 2: Define and Under stand the Problem

There were severd factors that work group members felt should be addressed when
defining a problem for supplementation. These factorsinclude identifying limiting factors
(including carrying capecity of the system), identifying the criticd life sage (where is the current
bottleneck?), determining which method of supplementation is likely to achieve the gods (may
need to reconsder gods), and conddering the big picture to integrate supplementation work with
other recovery actions. The design of supplementation programs must include provisons for the
correction of the problem (i.e., the production bottleneck). In a syssem where much of the
avallable habitat is above many dams, supplementation strategies might include the maintenance
of the population until the effects of the dams can be mitigated. However, even in that case,
recovery programs could integrate supplementation and habitat restoration. Depending on the
Stuation, the effects of dams can be removed, partialy removed, or not removed at al.




Principle 3: Minimize Harmiful Genetic Effects

Context should be consdered when addressing genetic concerns, and a strategy should be
clearly defined. Actions may differ if the god is to cregte a harvestable population than if the
god isto rebuild numbers of fish in a depleted populaion. To minimize harmful genetic effects,
there are three processes that should be addressed during supplementation. First, genetic drift and
loss of genetic variability should be consdered, including consideration of the effective
population size (N¢) when planning supplementation strategies. Second, the effects of naturd
selection, including domestication sdection and loss of fitness in the wild, should be consdered.
Findly, geneflow or lack of gene flow within and among populations and its effects should be
addressed. Loca broodstocks should be used when possible, and efforts should be made to
minimize sraying in most cases. There are various methods for achieving these genetic godls,
some of which are discussed under Principle 4 — Mimic Wild Fsh.

Principle 4: Mimic Wild Fish

Members of the work group acknowledged limitations in the ability of hatcheriesto
produce atruly “wild” fish, and suggested that to creste atruly “wild fish”, the hatchery would
need to be ariver. In producing a hatchery fish, we are attempting the difficult task of cregting a
fish that is“fit” in two different environments (hatchery and natura environment). In the absence
of a better modd, the group agreed that a mode for the production of hatchery fish for
supplementation should be wild fish in the bagin. The fish that survive, return to the river, and
reproduce successfully in the wild are the fish that have attributes that should be mimicked in
hatchery fish. Mimicking wild fish isavehicle to get through life history bottlenecks. Wild
attributes may aso be important for spawning and mate selection. Although desirable attributes
may differ depending on the context (target population), certain attributes such as predator-
avoidance, naturd coloration, natural-like feeding behavior, size a time of rdease that issmilar
to wild fish, wild-like pre-smolt growth rate, and run-timing thet coincides with wild fish are
desrable. These attributes can best equip fish to survive or spawn in the wild and have minimum
impacts on any remaning wild population.

Deciding which wild-fish attributes are desirable to duplicate, how to mimic those
attributes, and the consequences of this need to be considered on a case-by-case basis. There are
limits to knowing, measuring, and understanding which attributes are important. Thereisno
specific “wild-type’ fish but arange of “wild types’ that |et fish respond to a variable natura
environment. Maintaining variability in “wild-type” fish is akey to success. However, it is
important to understand that mimicking the desirable attributes that best equip fish to survive and
spawn in the wild may not necessarily result in mimicking the genetic variability of wild fish.

The point of any hatchery isto increase fish surviva (per capita survivad for
supplementation); this necessarily changes the selective pressures on the hatchery fish and makes
them different than the wild population. Another consideration is that for supplementation to be
successful, supplemented fish must reproduce successtully in the wild and their offspring must
come back to reproduce. There are trade-offs between mimicking anatural environment in the
hatchery and survival. For example, the best surviva occurs when steethead smolts are released
from hatcheries as yearlings, however, wild steehead can exhibit awide range of naturd
histories, spending two or more yearsin fresh water. Mimicking the naturd life-history variation
in steelhead populations, which produce smolts up to seven years old, would reduce the benefit
of the hatchery program. A supplementation hatchery should try to maintain post-release surviva
and provide the highest pre-release surviva possible.

35



One example, using Oregon Department of Fish and Wildlife data from the Hood River
Monitoring Program, showed that one-year-old hatchery steelhead smolts were larger than wild
sedhead a the time of smolting and outmigrated through a smdler time window than did wild
fish (Kostow et d. In Prep). It isdifficult to produce hatchery fish that mimic the complex life
higtories of steelhead, smolting over three or more years and having larger outmigration
windows.

Principle 5: Ecosystem Perspective

Thework group fdt that al supplementation plans should begin with an ecosystem
perspective, induding a basdine description of the ecosystem and the determination of whether
the ecosystem and the population are appropriate targets for supplementation. The status of the
target population may be aresult of habitat degradation due to human activity. Carrying capacity
and conditions of freshwater, estuarine, and ocean environments should be considered over short
and long (e.g., decada oscillations) tempora scales. Operationa designs should consider
ecol ogi cal/ecosystemn dynamics whenever possible.

The ecologica impacts of supplementation to target populations and other popul ations of
the target species also need to be considered. The ecological impacts of supplementation to nor-
target populations must also be considered, and these impacts should not exceed limits specified
in program gods (these limits are advisable, but rare). These impacts include the effects of
competition and predation both within and among species, pathogen transfers to non-target
species, and the creation of large predator populations. Supplementation needs to do more than
just replace wild fish with hatchery fish, and Sngle- species management approaches often are
not successful because they fail to consder how non-target species can affect target species and
how target species can affect non-target species of concern. If there are multiple species within a
basin for which supplementation is being considered, a decision must be made to supplement al
species or restore the habitat (fix the underlying problem).

In taking an entire ecosystem perspective, the benefits to one target species must
outweigh the costs (risks) to non-target species and the ecosystem as a whole. Costs can often be
measured as deviations from a basdine condition in both population numbers of dl species and
in environmenta conditions, and may or may not be the historic condition. The determination of
the basdine condition includes a socia/va ue decision. Examples of supplementation strategies
that use an ecosystem perspective are: releasing fish in areas and at times when risks to nor+
target taxa are acceptable; rleasing few, if any, fish when carrying capacity is being approached;
and releasing fish when ecological feedback indicators suggest that predation and pathogen
conditions are desirable. Hatchery rel eases may need to be adjusted to the ecosystem yearly,
perhaps with some indicators of ecosystem condition

Principle 6: Learn, Monitor, and Evaluate — Portfolio of Approaches

The work group decided that, at a minimum, the consequences of the actions taken to
accomplish a supplementation goa need to be understood. Uncertainty and the risk of failure
must be managed. Severd dternative approaches to any supplementation plan need to be
congdered. These dternative approaches to supplementation could range from small,
experimentd pilot projects usng Smple research objectives and monitoring plansto more
complex research projects with more involved research objectives. The availability or ease of
collecting data should also be considered because it may be easier to gather data at some sites
than others because the study sites are more accessible to researchers or because data are easy to
obtain from fish counts at existing fish ladders. Regiond research facilities may be useful in
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endeavors to implement and monitor supplementation. A few high-intendty monitoring stations
could produce results that carry over esewhere. In the early stages of supplementation research,
areas’basins with good learning and research opportunities shoud be prioritized for
supplementation activities. Monitoring and eva uation were discussed in more detail in Work
Group 3.

The work group discussed the advantages of using a portfolio gpproach to
supplementation. Using this approach, different types of strategies would be attempted, creating
aresearch portfolio for each supplementation program. Given lag timesin results of newly
implemented supplementation processes, atempting severa dternative Strategies (having a
backup) may be useful and reduce the likelihood of failure of the supplementation effort.

Another method suggested was phased implementation of conservation/supplementation
hatcheries, phasing hatchery objectives from research into implementation of conservation gods
as the program progressed. The hatchery would continue to operate under different sets of goals
as the phased implementation proceeded, later moving from conservation goals to harvest gods.
The function of the hatchery could change over time with checkpoints or decision points aong
the way. In thisway, full supplementation should not begin until the answersto research
questions are Clear.

Principle 7: Costs

Asafind principle, the work group decided that the financial costs of correctly
implementing an entire supplementation program (including monitoring and evauation) should
be evduated before a program begins. A program could be set up with decision points for re-
evauation of costs dong the way. The cost of the supplementation activity should be compared
to the cost of fixing the underlying problem (e.g., restoring habitat) before the project begins.

Conclusions

A few underlying themes emerged from the discussons of the work group. Firg, al
supplementation activities are context specific. Goals, objectives, and implementation strategies
must be set on a case-by-case bass Identifying the limiting life history stage in the target
population is key to understanding the current problem and producing a successful
supplementation effort. Another key to planning a successful supplementation program isto
ensure a balance of costs and benefits for the target populations, for the ecosystem, and for other
factors. Current research programs and published literature may provide a starting point for how
(or how not to) meet supplementation objectives. When beginning a program, specific srategies
can be developed only after program goals and desired endpoints are established.
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How should the effects of supplementation be evaluated? (Work Group 3)

Work Group Participants. Dave Fast (group leader), Tom Backman, Daniedl Goodman, Eric
Loudendager, Chuck Tracy, Mark Chilcote, Reg Reisenbichler, Peter Hassemer, Dan Bottom,
Craig Contor, Bill Pearcy, Katy Kavanagh, Ken Currens

Introduction

While the discussion of evauating supplementation ranged across many topics, it was
agreed that there were several focal points related to the subject. These topics were developed
with the assumption that supplementation has been determined to be necessary and will be
conducted. Thefirst of these foci was that successful evauation can only be conducted for a
supplementation program with established gods. After specifying gods, evauation criteriacan
then be devel oped that reflect the type and qudity of data to be collected. Within the criteria,
protocols and methods must be established to collect the required data. Since project goas may
vary, generdized indicators of success common to al supplementation projects were discussed.
This report on the evauation of supplementation is divided into five sections: gods, evaluation
criteria, methods and protocols, indices, and concluson

Goals of supplementation

Initidly, the work group debated whether to monitor results, or judge the success of
supplementation programs. They concluded that both were equally important. In order to
evaluate success, goas must be clearly stated. Therefore, the work group developed alist of
generd godsfor supplementation based on four supplementation applications.

Supplementation applications were identified as reintroduction, recovery, rebuilding, and
persistence using the RASP (1992) definition (see Work Group 1) of supplementation.
Reintroduction supplementation would be used where a population had been extirpated and the
god isto reestablish a viable fish stock to the area. Recovery supplementation would be used in
the recovery of a depleted stock with the objective of increasing the number of fish spawning to
produce progeny that would return to spawn in the wild. Rebuilding supplementation would be
used to increase the number of adult fish returning in arun but not necessarily the number
reproducing. Persstence supplementation would be used to maintain an existing population in
the face of limiting factors, such asamigration barrier or loss of habitat, that can not be readily
resolved. The common gods for reintroduction, recovery and rehabilitation supplementations are
that the introduced population must successfully interbreed with the existing wild population,
and that supplementation programs should end at some point to alow the blended population to
develop naturdly. Persistence supplementation has the god to keep a population from becoming
locdlly extinct and may not be atemporary measure.

Evaluation Criteria

Four generd criteriafor evauating supplementation were established: abundance,
productivity, distribution, and diversity. Information related to each of these criteriamust be
collected for hatchery and naturaly produced fish utilizing the wild environment and for
hatchery and naturally produced fish used within the hatchery program. Abundanceisa
numerica assessment of the population by life higtory stage (e.g., smolt or adult). Stock
productivity in the natura environment can be measured from ratios between different life
history stages, for example spawners to smolt recruits or spawners to adult recruitsand is
indicative of the surviva probability of alife hisory type. Population distribution isaso
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potentialy important given that thriving populations expand into additiona habitat, some of
which may be margind. Didribution in dl life history stages, assessed under the abundance
criterion, should be considered to avoid overlooking an important stage. Diversity was divided
into ecologica and genetic components. Ecologica diversty rdates to the condition of the
environment and nortarget taxa. It includes community structure and habitat- driven life history
paths. Genetic diversity, on the other hand, reflects the genetic component of the target taxallife
history pathways and isimportant to consider at both the population and metgpopulation levels.
Within each evauation criterion, four monitoring types, each of which answers different
guestions about the project god, were identified: compliance, status and trends, effectiveness,
and validation. Compliance indicates whether the project is achieving itsintent of producing
more fish and is the least intense type of monitoring. Status and trends monitoring is potentidly a
more useful assessment of how a population changes during the project and alows an assessment
of theimpact of eiminating supplementation. Effectiveness monitoring is a determination of
whether the supplementation stabilizes the population, permits the cessation of the project, and is
more rigorous than the previous two types of monitoring. Vaidation monitoring is considered
the most rigorous type, and would assess the effects of supplementation on the fitness® of the
wild population to ensure no detrimenta changes were occurring.

Priority of evaluation criteria

Given limited management resources, it is necessary to establish priorities for evaluating
supplementation programs. This ranking of priorities was done at the evauation criterialeve.
Abundance determination was identified as atop priority becauseit is criticd for ng the
number of returning adults and spawnersin order to evauate the hedth of the population, and
these data can be used to assess the other evaluation criteria. Population productivity assessment
was aso identified as atop priority in order to project future population trends. Diversity
assessment was a so considered important because a diverse gene pool has potentia benefits for
the population. In addition, diversity assessment could detect the potential for habitat congtraints
and unexpected ecological effects of supplementation. Determining population digtribution was
ranked dightly lower in priority than the other criteria. Nevertheless, it was felt that assessng
digtribution provided important information on habitat qudity, habitat utilization, and population
viability. Inthefina analyss, dl of the evduation criteriawere consdered very high priority by
the group dthough the ultimate priorities of the criteriawill depend on the project objectives.

Scope of evaluation
Evaluation scale and design

Evauation of supplementation programswill be difficult and expengve, but it is criticd
for determining whether the project gods are being met. Evaluation is of such importance that
the work group recommended that supplementation should not be done in any basin where the
effects cannot be monitored. There are two potentid clients who would use evauation
information: the hatchery operators that are conducting the supplementation, and the
stakeholders that want to evaluate the genera success of the hatchery supplementation program.
These clientele create the need for a hierarchica arrangement of evauation that will require the
integration of individua supplementation evauation projects into a sysematic region-wide
program. Where applicable, integrating multiple supplementation projectsinto asngle

3 Fitness is defined as the genetic contribution by an individual’ s descendants to future generations of a population.
R.E. Ricklefs. 1979. Ecology. Chiron Press, Inc. New Y ork
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evauation program, such as straying andysis or freshwater mortdity, can reduce costs and
increase the utility of the data recovered. Moreover, such coordinated efforts alow assessment of
locd effects on the population and regiond effects on the species.

Evaluation procedures for supplementation projects need to be congtructed with the same
rigor as the protocols used in scientific research. The sampling design should be robust enough to
discern wide-scde variation, and the data collected must be precise enough to provide sufficient
datistica power to make assessments of the program on aregiona scae. It was aso suggested
that the power of evaluation projects be determined a priori to address the scope of sampling
required and potentid uncertainty from the data obtained.

Genotypic determination

The effects of supplementation on genetic diversty were an underlying concern
throughout the work group's discussions of evauation. They concluded that in order to determine
the true impacts of supplementation, data that alow the comparison of hatchery-influenced fish
with wild fish are critical. The work group darified the digtinctions between wild and hatchery
fish to fadilitate a discussion of how such data could be collected. They defined wild fish asfish
with no ascertainable hatchery influence. Fish raised in a hatchery were defined as hatchery fish.
However, problems arose when the work group tried to classify the progeny of hatchery fish.
Natural origin recruits (NOR) was selected as the generd term for naturaly spawning fish that
arise after a hatchery supplementation program has begun. These fish can have wild ancestry, be
derived from the hatchery stocks, or be hybrids of the two. In redlity, the difficulties of
determining the extent of hatchery ancestry beyond the parent generation are substantid, so
classfying NORs may be impracticd.

Change in fithess was congidered to be the ultimate assessment of the effect of
supplementation on a naturaly spawning population, and the hatchery ancestry of individuas
must be assessed to fully understand the effects of supplementation on fitness. While the risks
that supplementation may put on fitness at risk by reducing genetic diversity and creating a
founder population are very clear, the biologicd risks and potentid benefits from expanding
diversty through supplementation are far less certain. Satigticd variation among stes can be
reduced by evaluating chengesin fitness, and combining evauation a many facilities can
eliminate additiond noise. Thisisimportant because fitness tests have little gatistical power and
will require the most effort and resources to conduct.

Methods of assessing fitness of the three different types of fish (hatchery, wild, and
NOR) were discussed extensively. There was concern within the work group that the expense of
determining hatchery ancestry geneticaly would be prohibitive. Genetic markers are available
for developing hatchery pedigrees, but the cost of these studies and the uncertainty in parentage
are serious limitations to be consdered. If differences among the fish types could be related to
reproductive ecology, fish types could be used to assess fithess. Then, for example, observationa
spawning channes could be incorporated into hatcheries to evaluate fitness based on
reproductive behavior or success.

Methods and Protocols of Supplementation Monitoring

For each of the four criteria presented earlier, a set of methods will be needed to obtain
the desired data. For al data collected, the work group considered reference streams (or other
controls) to be critical in order to compare supplementation effects. A control stream isas Smilar
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as possible to the treated stream, except that the hatchery fish are not introduced into it. The
work group aso suggested that basdline data on the supplemented population would be useful for
making comparisons.

Abundance

The purpose of collecting abundance data is to distinguish between wild and hatchery
fish and to assess the tota number of fish in the population. Sufficient deta for a population
viability andlysis (PVA) is needed to adequatdly measure abundance. If the fish are divided into
different life history stages (adults, smolts, and juveniles), the data collection methods can be
categorized within them. Adult assessments need to be conducted annudly and should include
data on age dructure and sex ratio. Marking hatchery fish is critica to ng abundance, and
complete marking reduces variance, which isimportant for eva uations with inherently low
detigticd power.

Data collection methods for adults were divided into three categories. direct counts,
indirect methods, and stream surveys. Direct counts require a dam, weir, trap, ladder, or other
collection facility. Some of these tools can be very practicd to ingtdl in any location, but they
may miss a portion of the population. These structures could also affect adult migration and
gpawning location, causing a direct impact on the population. Indirect methods of ng adult
populations include counts of fish per stream mile in arandom section of stream, mark-recapture
anadysis, redd counts, and tributary trapping of adults. These methods were considered inferior to
the direct counts but could be utilized in areas where direct counts were not practical. Stream
urveys are dso important for estimating abundance if direct counts are unavailable.

Sampling juvenile and smolt abundancesis far less involved than sampling adult
abundance. Methods for counting juvenilesinclude fry and pre-smolt density estimates, which
can be obtained by dectrofishing or snorkeling. Smolt counts should differentiate between
hatchery and wild fish and cregte an age structure profile to detect any differencesin
outmigration characterigtics between hatchery and wild fish. Determining the ancestry of NORs
isdifficult, and it is unlikely that they can be separated from other juvenilesin smolt counts.

Productivity
With the collection of quality abundance data, assessing productivity is accomplished by

computing indices and ratios from these data. Although it is not likely to be afactor in

popul ations receiving supplementation, productivity is density dependent and indices of
productivity must account for the reproducing population. Eva uation of reproductive ecology
becomes important if productivity declines. Assessments could include behaviord factors (e.g.,
mate sdection and competition) and physiologica conditions (e.g., gametic viability and
reproductive success). Reproductive successis best evaluated by comparing reference or control
to supplemented streams and should include controlled studies and population level observations
such as DNA pedigree andysis.

Didribution

Spatia and tempord trends in distribution can provide measures of population
performance. Digtribution data should be collected on dl life history stages but should focus on
spawning and rearing stages. Stream surveys are dso useful in determining distribution changes.
Aslong as abundance data are collected in a spatidly explicit manner, they can be used to assess
population distribution. For example, total counts of redds can provide a distributiona
assessment when combined with Globa Position System (GPS) location mapping. Through a
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coordinated interaction among management groups intra- and inter-basin straying can be
assessed on ametapopulation leve. Although the incidence of straying is presumed to be less
than 10% in most cases, straying can have a potentidly important effect on genetic diversity.

Diversty

While ecological diversity was recognized as an important concern, the methods for
asessing it are unclear and/or complex. Habitat characteritics, such as temperature and nutrient
datus are easily monitored but potentialy difficult to relate to population success. Habitat-driven
life history paths are dso hard to assess. Describing the methods for monitoring the effects on
non-target taxa were even more chalenging. It was difficult to determine the leve of detall
needed to assess community diversity indicators, such as species richness. The work group
concluded that the best way to evauate ecologica diversity was to monitor selected non-target
taxa both before and after supplementation (where possible) and in relation to areference area.

Genetic diversity must be addressed on both the population and metapopulation level.
Conservetion of gentic life higtory paths isimportant. In adults, migration times, spawn times,
fecundity, size, age Structure, sex ratio, and egg retention should be preserved. In juveniles, age,
sze, migration times, and unique life history patterns (e.g., resdud fish and precocid maes)
should be preserved. Genotypic structure and diversity shoud also be assessed through
molecular biology monitoring. Basdline genetic data are desirable for supplementation programs
before they are established.

Indices of Supplementation Success

The work group created indices for success of supplementation programs thet are related
to the evaluation criteria. These success measures are testabl e questions’hypotheses that can be
addressed by evduating the supplementation project. Therefore, they are not definitive criteria
but rather speculative in nature. Successful reintroduction, recovery, and rebuilding
supplementations would be indicated by an increase in aundance of NORs, while for
persistence the expectation would be a stable NOR abundance. Variability in abundance should
also be accounted. If, for example, the coefficient of variance for abundance does not increase,
this may suggest astock isreslient to perturbation. Smilarly areduction in dengty specific
production for NORs may not be associated with a successful supplementation program, nor
would areduction in genetic (genotypic or phenotypic) diverdty of target taxa or in naturd
ecologicd diversty (i.e., no nontarget taxa effects) be anticipated.

Conclusion

The evauation of hatchery supplementation programsisabiologicdly, satidicdly, and
logisticaly complex problem. Given the difficulty of determining fish ancestry once
supplementation has begun, ng the genetic effects of combining hatchery and wild
populations (e.g. sdection or drift) will be chalenging. Moreover, the effects of supplementation
on salmonid populations will be extremely difficult to separate from those of habitat
manipulation, climate variation, and various management practices, such as harvest. These other
factors can potentially overwhem an otherwise successful supplementation program rendering it
ineffective. Digtinguishing naturd random variation from actual management effects is mede
more difficult by the complexity of the syssem. Furthermore, the spatia and tempora scale at
which supplementation operates increases the potentia variation and complexity of assessment
and andysis. Therefore, thiswork group assembled an ided scenario for evauating
supplementation. It is recognized thet only the initid phases of such a project can be conducted
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as a management activity. The later sages are actudly in the redlm of potentia scientific
experiments with the associated risk and uncertainty. As supplementation becomes a stlandard
practice, evauation protocols and priorities will become clearer.
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" Additional Questions' Addressed by the Work Groups

Two additional questions were included on the agenda of the workshop. These questions
were discussed by participants in the three work groups and during the plenary sessions. Some
very generd answers to these questions were given. The workshop participants considered these
guestions to address important issues to consder when using supplementation to conserve
sdmonids, but they were not able to assemble the necessary information to adequately answer
the questions in the time available.

Question 1. "Are hatchery and wild salmonids different in ways that are important to the design
and implementation of supplementation projects?"
Theinitid answer to this question is, yes, there are differences between salmonids reared
in the wild, and sdmonids reared in hatcheries, but smilarities remain. Differences and
smilarities may gppear in physica attributes, genetic structure and gene expression, behavior,
and or life srategies. However, the implications of these differences to the design and
implementation of supplementation projects depends on the individua combinations of
circumgtances. Little information is known, requiring further research and/or monitoring of
supplementetion efforts.

Question 2. "What are the effects of hatchery management and hatchery fish on wild
salmonids?"

The initid answer to the second question addressed by dl of the groups was that it
depends on the circumstances. Some effects of traditional production hatchery management on
hatchery fish, and the success of these fish in the wild, are known but many are not. Interactions
with and influences on wild fish are generdly not well known, and observations vary with each
case documented and at different geographic scaes. Again, caution is recommended when
generd Statements or answers are given. There are many aspects of genetic and ecological
interactions between hatchery and wild sdmonids about which there are little or no data.
Implementation of supplementation should not be carried out until a sound scientific basis for
procedures has been established. Areas of potentid interactions or interactions of concern need
to be identified and monitored as part of a supplementation project to prevent unintentiona or
unwanted effects within the supplemented population and to other populations, and to develop
better knowledge and understanding of the effects which occur.

Conclusions

In both cases, there was agreement that the answers to these two questions depend on the
circumgtances. The answers would involve arather detailed analysis of how hatchery and wild
sdmonids differ, how they affect one another, and when these factors might be important. This
andysis could be conducted through research on supplementation at different scaes.



Workshop Summary

A series of mgor points emerged during the plenary sessions and during the concurrent work
group sessions. These points, organized by topic, summarize the most important factors to
address when planning or implementing a supplementation program.

Overview and Conceptual Framework

Supplementation is part of a suite of strategies (e.g., habitat enhancement and restoration,
changesin land use, changesin fish harvest activities, removing impediments to fish
passage) that may be used together for recovery of wild salmonid populations.

When possible, limiting factors (e.g., ecologica or habitat conditions, impedimentsto
fish passage) should be addressed before implementing a supplementation program.
Supplementation may help to maintain a gene pool but is not likely to lead to recovery of
salmonid populations unless the root causes of decline are addressed.

Supplementation is fill in experimenta Sages, dterndtive Srategies for meeting the
godsof aparticular project should be considered before supplementation is used.
During the design, implementation, and monitoring of supplementation, programs should,
as much as possible, utilize what is known about wild sdmonid life cydes while
developing and testing supplementation strategies and tactics.

Clearly defined gods and monitoring of their attainment are important to the success of
supplementation programs.

Assessment and Design of Supplementation Programs

Meth

The population status of the target population is a prime factor in considering
supplementation. Supplementation efforts of greater risk can be tolerated in areas where
the current probability of exigting populatior/stock surviva isvery low.

Risks and benefits should be evauated before implementing a supplementation program.
Supplementation might be implemented to provide “genetic conservation” while other
measures (e.g., habitat improvement) that will greetly improve the chances of success of
a supplementation program over the long term are dso being implemented.

|dedlly, supplementation should end when recovery gods are met.

ods

It is extremely important to identify areas with suitable habitat and underutilized carrying
capacity when choosing supplementation as atool to aid recovery of salmonid
populations.

Supplementation should be placed in an ecosystem context. Important considerations
include carrying capacity, the connectivity of the population, the impacts on exiging
populations/stocks and on other species, levels of adult returns, aswdl as additiona
ecologicd factors.

Preservation of genotypic and phenotypic diversity is extremely important when stocks
are selected or developed for supplementation. Domestication sdection should be
minimized. Use “loca broodstocks’ or an gppropriate dternative to minimize divergence
from the wild populaion. When possible, dlow for anatura range in the diversity of life
history patterns.
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Evaluation
Monitoring and evauation are essentia to assessing whether supplementation was
successful and goals of a particular program were met. This requires adequate
experimenta design and “references or controls’ for comparisons.
Abundance, stock productivity, ecologicd and genetic diversity, and fish distribution data
are dl important when evauating the results and/or success of supplementation.
Due to the inherent cost and limitations of monitoring programs, monitoring efforts will
be most efficient, and will provide the most comprehengve information, when
coordinated among agencies.

Based on thisworkshop the IMST reaches the following interim conclusion pending
completion of our phase 111 hatchery project report: Supplementation may be aussful srategy as
part of a comprehensive program of species recovery. We note that it has not been extensively
tested, therefore needs to be used cautioudy and with a strong component of monitoring and
adaptive management to ensureit is not harmful to recovery of wild stocks, and thet it is
achieving the intended gods.
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Appendix 1. Agenda

Conservation Hatchery and Supplementation Workshop
June 19-21, 2000
Double Tree, Jantzen Beach Hotel
909 North Hayden Idand Drive
Portland, Oregon 97217

Day 1 (June 19)
1.15PM Introduction (Welcome, Background, Purpose, Goals)
Stience Base
(20 minute presentation, 10 min. discusson)
1:30 Dr. Robin Waples, NMFS — Supplementation from the NMFS perspective
2:00 Dr. Robin Waples, NMFS — Supplementation -- genetic considerations
2:30 Bresk
3:00 Dr. Todd Pearsons WDFW- Interspecies interactions
3:30 Dr. Reg Reisenbichler, USGS — Supplementation research
4:.00 Dr. Barry Bergikian, NMFS — Mating behavior studies
4:30 Opendiscussion
5:15 Public Comments
6:00 Adjourn

7:00 What do we need to know before using supplementation to recover depleted sdimon
populations? Three speskers will give 15 minute presentations addressing this question
from different perspectives followed by at least an hour of open discusson.

Mr. Tom Nickelson, ODFW -- Fresh water habitat
Mr. Dan Bottom, NMFS — Marine and estuarine habitat
Dr. André Tdbot, CRITFC — Population dynamics

Day 2 (June 20)

Case Higtories
A series of supplementation case histories,
each of which isto answer the following questions:
What wag/is the intended result?
How was performance measured?
What was the outcome?
800 Mark Chilcote, ODFW -- Oregon/Washington experiences with some older programs
830 Mr. Gary James, CTUIR -- Umdtilla River and Lookingglass Creek programs
Craig Contor, CTUIR — Umdtilla Basn Stedhead Enhancement and Spring
Chinook Reintroduction
Mike McLean, CTUIR — Evauation of Reestablishing Spring Chinook Samon
Natural Production in Lookingglass Creek, Using a Non-Endemic Hatchery
Stock
9:10 Dr. Bruce Ward, UBC Canadian Supplementation & Captive Broodstock Programs
9:40 Mr. Rich Carmichadl, ODFW -- Imnahaand Grande Ronde programs
10:30 Break
11:00 Mr. Pete Hassemer, IDFG — Sdmon River program
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11:30
11:55
1.00
1:30

1:35

4:30

5:00
5:30

Open discussion -
Public Comments
Policy forum: Senator Ted Ferrioli, Paul McCracken, Roy Hemmingway
Orientation to work group assgnments
We will divide the workshop participants (speskers and invited scientists) into three
groups. Each group will be assgned one of the following questions to answer:
1. Under what conditions should supplementation be used in the recovery of
depleted salmon populations?
2. What are the appropriate methods and strategies?
3. How should the effect of supplementation be evaluated?
Each work group in addressing its assigned question should also consider these two
additiond questions
1. Are hatchery and wild sdmonids different in ways that are important to the design
and implementation of supplementation projects?
2. Wha are the effects of hatchery management and hatchery fish on wild
sdmonids?
Work Groups convene
Each group will have a group discussion leader and arecorder.
During this first work session, each group should draft the answer their question and
begin compiling the scientific basis for the answer.
Return to Plenary Session
Each group leader will summarize progress, answer questions.
Public comments
Adjourn

7:00-9:00 PM CHIP Proposa Presentation and Discussion — Organized by ODFW and the
Coagtal Samon Restoration and Production Task Force

Day 3 (June 21)

8:00

1:00

3.00
3:30
5:.00
5:30

Working groups reconvene in individua sessons.
During this sesson the groups should finish the work of the previous day then
prioritize the el ements of their answer. For example, The group addressing question 1
would rank in priority order the conditions that should trigger the use of
supplementation for sdlmonid recovery. The group addressing question 2 would
prioritize the various e ements of supplementation strategies. The group addressing
question 3 would prioritize the elements of a monitoring and evauation program.

Reconvene in plenary sesson
Each group leader will report findings
Discusson and questions
Break
Develop Conclusions of workshop
Public comment period
Adjourn
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Appendix 2. Workshop Participants

A Scientific Workshop on

Conservation Hatcheries and Supplementation Strategies

Hassemer, Pete
James, Gary
Pearsons, Todd
Reisenbichler, Reg
Tabot, André
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Neilsen, Jennifer
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Smith, Steven
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McLean, Mike
Thomas Hagg
Norris, Logan
Buckhouse, John
Kavanagh, Katy
Pearcy, Bill
Elmore, Wayne
Lichatowich, Jm

for Recovery of Wild Stocks of Salmonids
June 19-21, 2000
Portland, Oregon

Workshop Participants

Idaho Department of Fish & Game

Confederated Tribes of the Umatilla Indian Reservation
Washington Department of Fish & Wildlife
USGS/BRD - NW Bio Science Center

Columbia River Inter-Triba Fish Commisson
Nationa Marine Fisheries Service

Nationa Marine Fisheries Service

Univerdty of British Columbia

Oregon Department of Fish & Wildlife- LaGrande
Oregon Department of Fish & Wildlife - Portland
Oregon Department of FHsh & Wildlife- Corvalis
National Marine Fisheries Service

Oregon Department of Fish & Wildlife - Portland
Oregon Department of Fish & Wildlife - Portland
Univergty of Montana

Northwest Indian Fish Commisson

University of Alaska

USGS/BRD - Alaska Bio Sciences Center

Oregon Department of Fish & Wildlife

Universty of Minnesota

Y akama Indian Nation

Humboldt State University

University of Montana

Columbia River Inter-Tribd Fish Commisson
Washington Department of Fish & Wildlife

Nationd Marine Fisheries Service

US Fish & Wildlife Service

Oregon State University

Confederated Tribes of the Umatilla Indian Reservation
Confederated Tribes of the Umatilla Indian Reservation
Nationa Marine Fisheries Service

IMST
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Appendix 3
Decision tree for Determination of Restoration Strategy
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Sour ce: André Tabot
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