BPA RFS 14 MAR 2003 Proposal 3

Pedigree Approach to Determine Reproductive Success of Natural and
Hatchery Origin Spring/Summer Chinook Salmon Spawners in Johnson
Creek, Idaho.

Submitted by:

Rick Orme
William Y oung
Chris Beasley

Nez Perce Tribe
Department of Fisheries Resources
125 SMission
PO Box 1942
McCall, Idaho
Ph. (208) 634-5290
Fax. (208) 634-4097
Email. RickO@nezperce.org
Email. BillY @nezperce.org
Email. ChrisB@nezperce.org

June 2, 2003



Comments Applicable to the Set of Proposals.

For the entire suite of projectsto fulfill the RPA, the ISRP believes that it is necessary to
consider whether the “ natural” fish inhabiting an assessment stream are representative
of “wild” fish. The ISRP is concerned about interpreting studies where the extant
population has a long history potential interbreeding with hatchery fish. Hasthe
hatchery component been a part of the population for so long that there is little difference
between the hatchery and wild? Assessments of reproductive success in control or
reference streams with little past hatchery influence may be helpful in sorting out the
effects of past interbreeding between hatchery and natural fish.

Prior to initiating the JCAPE project, South Fork Salmon River origin fish from McCall
Hatchery (IDFG) were planted in Johnson creek from 1985 —1989. Over that time
period approximately 1.29 million fry and fingerlings (290,000 fingerling, the remainder
were fry) were stocked. Limited or no monitoring was done to determine the success of
the stockings. Because the mgjority of the fry outplantings occurred in early spring we
believe that the survival of the stock fry was very low. Between these outplantings and
theinitiation of the JCAPE supplementation project nearly 2 generations (10 years) of
wild/natural spawning occurred. This combined with probable low survival of the fry
plantings would suggest little population or genetic influence from hatchery outplantings.
Therefore past effects of hatchery crosses with wild fish should not be a significant issue
in Johnson Creek.

Arelated issueisthat principal investigators of proposalsin this section should address
how the results will be interpreted if the progeny of H x H, H x W, and W x W crosses
have equal fitnessin the F2 and F3 generation. That is, should one conclude that the
fitness of the W x W crosses are so similar to the hatchery crosses that no differencein
fitness can be determined, or should one conclude that supplementation and/or straying
isworking perfectly? It isnot clear to the ISRP that available data will be able to
distinguish between these two conclusions. That is, isit enough just to compare fitness of
H x Wand H x H crosses with fitness of W x W in the same stream when the fitness of the
W x W may be changing because of the supplementation or straying? We note that this
guestion should be asked of all proposals submitted in response to the RFS covering RPA
#182.

There are two aspects to this question, first the potential reduced fitness of wild/natural
fish resulting from eventual replacement of all true wild fish with hatchery-origin natural
fish (assumes reduced fitness of hatchery fish), and second the potential reduced fitness
of wild/natural fish resulting from density-dependent factors due to increased abundance
of hatchery adults and juveniles. We agree that data from this project may not be able to
distinguish between these two conclusions. However, we will be able to compare fitness
of Hx H and H x W with that of W x W in the same environment. In other words, all
fish in the river will be influenced by identical environmental conditions. Unless there
are significant heritable differences (likely behavioral) between wild and natural adults
and juveniles, any negative impacts from the supplementation project would influence
wild and naturally spawning supplementation fish equally. Including a control stream or



reach would pose different but no more ambiguous problems. The different
environmental conditions and stream-to-stream annual variation would require many
assumptionsin order to make a valid comparison unless a drastic reduction in the fitness
of wild fish occurred.

During the course of this study true W x W crosses (no hatchery influence) will remainin
the Johnson Creek population alowing for fitness comparisons among W x W, W x H,
and H x H under identical environmental conditions. By starting the population with the
adult returns from 1998 through 2002 and using the following assumptions, we cal culated
the expected return of cross types through 2011. The results suggest that the popul ation
will consist of approximately 50% true wild fish through the first half of the study and
nearly 20% true wild fish toward the end of the study. This was determined assuming; 1)
equal fitness of hatchery and wild fish, 2) an equal adult sex ratio, 3) an adult-to-adult
return rate of 1, 4) age class return proportions of 10% jacks 70% age 4, and 20% age
five for both hatchery and wild fish, 5) random mating between hatchery and wild fish, 6)
hatchery returns of 340 fish annually (release of 100,000 smolt times the long term SAR
average for the South Fork Salmon River of 0.34). The reason for maintaining true wild
fish in the population in light of continued supplementation is the large returns of wild
fish in 2001 (1,282 fish) and 2002 (800 fish). Although many in basin and out of basin
factors will determine the return of wild fish, the ssmple model here suggests the potential
of maintaining W x W crosses in the population that can be compared to the reproductive
success of natural (W x Sand S x S) and supplementation fish throughout the study
period.

The simple model above aso indicates that returns may approach 1,000-1,500 spawners
by the end of the study period. Adult returns of this size would be similar to those
observed in Johnson Creek in 2001 when redd counts (356) approached the highest count
observed for Johnson Creek of 486 in 1960. With adult returns of this magnitude, density
dependent factors may be manifested. More importantly, because we will be monitoring
the annual fitness of different cross types under arange of adult densities, funding this
project may provide insights into fitness variation as it relates to adult and juvenile
densities.

A general weakness of the proposals is that most do not include “ control” streams or
reaches where only W x W crosses are allowed and fitness compare to theH x H, H x W,
and W x W crosses in the treatment streams. Funding priority should be given to those
proposals that are likely to yield meaningful comparisons with “ control/reference’
conditions.

Given the considerations above, we feel that the true W x W crosses that will occur in
Johnson Creek throughout the course of this study will provide the best and most
meaningful control in assessing the reproductive success of supplementation fish.
However, we agree with ISRP reviewers that a control stream would provide a solid
control/reference to assess out of basin factors that may be affecting reproductive success
of wild fish. We intend to use Lake Creek, atributary of the Secesh River, to assess the
out of basin factors. Lake Creek isan ISS control stream that has comprehensive adult



and juvenile monitoring projectsin place. In addition, the NPT runs a video monitoring
welir on the lower section of the creek that accurately determines adult escapement. The
data from these two projects will be used to determine adult-to-adult returns of a
completely wild population that can be compared to those observed in Johnson Creek.
However, the use of Lake Creek as a control will only provide useful comparison for out
of basin factors and provide little inference toward the potential influence of hatchery
fish.

A true control would require the replication of a pedigree analysis on asimilar system.
While Lake Creek would appear to provide an optimal location there are factors that
would confound study results. For example, Lake Creek and Johnson Creek both
exhibited similar trends in adult returns and both experienced higher than normal adult
returnsin 2001 and 2002. However, there are distinct differences in juvenile migration
and survival between the two systems. Juvenile emigration from Johnson creek is
relatively consistent between parr, pre-smolt, and smolt while in Lake creek juvenile
emigration is primarily from parr and pre-smolts with few fish residing until the smolt
stage. In addition, while juvenile survival to Lower Granite Dam is similar between
streams for some years, large differences are observed for others. While it would be
possible to use Lake creek as a control stream, it would likely be very difficult due to the
complexity of juvenile migration patterns and survival rates observed in both systemsin
addition to the added funding needs.

The RFSrequested that proposals address the likely effect of any differencein
reproductive success of hatchery and wild fish, in terms of population growth, population
recovery, and genetic diversity/fitness in subsequent generations according to the Viable
Salmonid Population (VSP) criteria. Control streams or some other means of assessing
effects of out of basin factors on population growth rate and other demographic
parameters would be crucial in determining the robustness of inferences about
population-level impacts.

Although it will not be possible to directly compare absol ute fitness between streams do
to environmental difference between streams, we will be able to compare trends in fitness
between streams to assess genera trends and out-of-basin factors. We intend to use Lake
Creek, atributary of the Secesh River, to assess out of basin factors that may be affecting
reproductive success of wild fish. Lake Creek isan ISS control stream that has
comprehensive adult and juvenile monitoring projectsin place. In addition, the NPT runs
avideo monitoring weir on the lower section of the creek that accurately determines adult
escapement. The data from these two projects will be used to determine adult-to-adult
returns of a completely wild population that can be compared to those observed in
Johnson Creek.

In general the proposals do not do a good job of assessing the potential effects of resident
trout on the results of the steelhead studies. How will the principal investigators evaluate
differences in reproductive success of the various crosses if there is substantial
interaction and interbreeding with resident trout?



While the presence of trout is not relevant to the Johnson creek proposal the potential
contribution of precocia males have been discussed internally. Precocial male are
periodically captured in the screw trap. However, we believe that the number of
precocia malesis limited in the population and that any contribution they may make to
the population would be small and likely indistinguishable from potential sampling
errors.

Finally, there are significant data management issues involved in genetic testing, in the
sampling protocols, and in the sheer magnitude of data to keep track of in these
proposals. Without adequate quality assurance and control, researchers could make
subjective decisions that could substantially affect their outcomes. Thus, quality
assurances and control plans should be built into the proposals. Addressing QA/QC
should involve plans regionally as well as for individual projects.

The JCAPE project has established procedures for collecting, cataloging, and storage of
genetic tissue samples and maintains a large Access database containing biological and
PIT tag data. The Hagerman Genetics Lab, that will be analyzing the collected tissue
samples, has developed quality assurance and control procedures for performing
microsatellite analysis on large numbers of tissue samples.

General Commentsfor proposal #3:

The applicants seem to have reached the conclusion that supplementation has had or will
have a positive effect on adult returns and genetic diversity without full analysis of
current and future data.

We have yet to determine the overall effectiveness of supplementation on the Johnson
Creek population. However, one of the major assumptionsin initiating a
supplementation project such as the current project in Johnson Creek is that
supplementation will have a positive affect on adult returns and genetic diversity. While
the goal of this proposal isto determine the reproductive success of wild and
supplementation fish, the results of thiswork will also provide an additional method in
which to evaluate the supplementation project in Johnson Creek, complementing the
monitoring and evaluation project currently in place. Funding this project will directly
address the question of supplementation effects on the Johnson Creek population and
provide much needed data that can be applied to similar supplementation projects in other
chinook populations and other species.

On page 2, apparently as a result of comparing adult returnsin 2001 and 2002 to returns
in previous years, the conclusionsis drawn that “ the supplementation effort has
succeeded in increasing adult returns to Johnson Creek.”

Our statement of increased adult returns was based on adult-to-adult returns from the
1998 brood year of wild and supplementation fish, as the adult-to-adult return for
supplementation fish was more than twice that of wild fish. By no means do increased



adult returns from a single brood year indicate compl ete success of the supplementation
project, especialy given the exceptional basin-wide returns of recent years. However,
increased adult-to-adult returns of supplementation fish are a necessary first stepin
achieving the objectives and goals of the JCAPE project. The overall success of the
supplementation project will ultimately depend upon the fitness of the returning
supplementation fish and the fitness of their progeny.

Smilarly, on page 11-12, the statement is made that “ the model can be used to
determine the optimal number of supplementation fish that could spawn with wild fish to
maximize genetic diversity or effective population size.” The assumption here appears to
be that supplementation will indeed enhance genetic diversity of the population.

One of the reasons cited for initiating a supplementation project in Johnson Creek was an
estimate of low spawner effectivenessin the population. Given the estimated low
spawner effectiveness, genetic diversity was likely being lost in each generation. By
taking wild fish into the hatchery and increasing egg-to-smolt survival, it is believed that
the genetic diversity of the population can be maintained or can reduce the loss rate of
genetic diversity through artificial propagation. However, because the brood stock is
limited in the number of parents (60-80 per year, 300-400 per generation) it is
theoretically possible that very large returns of supplementation fish could actually
decrease the effective population size (gene swamping). While the probability of this
occurring is low, this project, in addition to increased accuracy of adult return
predictions, would provide a means of predicting or anticipating potential risks and then
providing possible solutions to minimize del eterious effects.

The applicants have not provided concrete evidence that supplementation has been
successful in Johnson Creek in part because they have failed to account for increasesin
population size that could have occurred as a result of changes in out-of-basin factors
such as ocean conditions and to provide information on the relative contribution of wild
and supplemented adult to population growth. The failure to address out-of-basin factors
pervades the proposed demographic analysis.

It was not our intent to suggest or imply that supplementation has been successful in
Johnson Creek, rather that the adult-to-adult returns from the initial release group were
higher than that of wild fish. We would agree with reviewers that out of basin factors
were the likely cause of the higher returns observed in Johnson Creek in 2001 and 2002,
similar to that observed in most streams in the basin.

Genetic aspects of the study:

1. How valid is the assumption of random mating between wild and supplemented adults.
A justification for this assumption is needed, especially in light of research by
investigators such as Fleming and Gross that demonstrated differences in reproductive
behavior between wild and hatchery spawners.



The collection and analysis of tissue samples in addition to mark identification (CWT and
VIE) at the weir will allow for the calculation of cross type proportions assuming random
matting of wild and supplementation fish. This calculated proportion of cross type will
be the null hypothesis in testing juvenile and returning adult cross type proportions.
Deviations from this null hypothesis will indicate non-random mating in the population
and could suggest assortative mating, reproductive failure of hatchery or wild adults or
juvenile survival differences.

2. WIll the effects of crosses of different sexes of fish with wild and hatchery origins (e.g.,
wild male x hatchery female, hatchery male x wild female) be analyzed. 1f not, why?

The effects of only W x W, W x H, and H x H cross types were included in the proposal
for simplicity and will be assessed as afirst analysis. Once the samples are analyzed and
entered into the database it will be simple to do finer scale tests assessing the effects of
crosses by different sexes of fish. In addition, in the later stages of the project different
pedigrees will be analyzed such as WW x WH or WH x WH and so on.

3. Thereislittle discussion of how the data will be analyzed and tested statistically.

We will examine three response variables by cross type during the course of this study,
proportion of cross types, adult-to-adult return by origin, and family size by cross type.
Throughout the course of the study there will be three potential types of fish that will be
available to cross; wild fish (W) that originated from wild-wild crosses with no hatchery
influence, supplementation (S) fish that are F1 progeny from the supplementation project,
and natural fish (N) that are F2 progeny from a supplementation fish that crossed with a
S, N, or W fish.

As afirst test, the proportion of cross types observed from a given brood year at the
juvenile stage and as returning adults will be tested against the proportion of cross types
expected for that brood year based on random mating using a G-test. Significant
deviations from the null hypothesis (random mating) would suggest either assortative
mating between wild, natural and supplementation fish or significant survival differences
between different cross types prior to or after the juvenile stage. We acknowledge that
significant differences observed at the juvenile stage could be explained either by
assortative matting or by true survival differences between cross types. We are unaware
of any practical or logisticaly possible methods of distinguishing between assortative
matting or true survival differences to the juvenile stage. However, significant
differences in observed proportion of cross types between the juveniles and returning
adults would provide strong evidence of reproductive differences between cross types.

The adult-to-adult return of wild, natural, and supplementation fish will be the metric for
determining numeric reproductive success. Starting with the adult return in 2004 (first
year of F2 returns from the first supplementation release), all fish captured and sampled
can be assigned to specific wild or supplementation parents. The returning adults will be
categorized by parent cross type either W x W, W x S, or Sx S. The numeric adult-to-
adult returns will be calculated for wild fish by summing all age 3, 4, and 5W x W F2



adults plus one half of all age 3, 4, and 5 W x S F2 adults then dividing by the total
number of wild F1 adults from that brood year. The same methodology will be used for
supplementation fish and in later stages of the project for the W x S (natural). For
Johnson Creek we will be able to assess the first full brood year of F2 adults in 2006.
This numeric adult-to-adult return rate will be directly comparable to other systems using
direct adult counts or adult expansions to generate adult-to-adult returns because it a'so
incorporates pre-spawning mortality, unequal sex ratios and post spawning factors.

The family size of each cross type will be enumerated for the returning adults and
estimated at the juvenile stage. The family size of different cross types will provide
valuable information regarding genetic diversity, effective population size, and a measure
of fitness. For each cross type the mean family size will be calculated by dividing the
total number of fish in each cross type by the total number of distinct families identified
for each crosstype. Significant differences between cross types can be determined by
utilizing paired t-tests or other appropriate tests. The variation of family size for each
cross type will also be of interest. Nonrandom (non-Poisson) distribution of progeny per
parent can occur because of genetic or environmental factors. The variance can be used
to calculate effective population size and N¢/N ratios. N¢/N ratio changes over time may
indicate positive or negative effects of supplementation.

4. A comparison of changesin fitness of W x W crosses with changes (or lack of
changes) in fitness of W x W crossesin a“ control” stream of the ISSwould be useful. Is
it sufficient just of compare fitness of H x W crosses with W x W when the fitness of the W
x W may be changing because of the supplementation?

There are two aspects to this question, first the potential reduced fitness of wild/natural
fish resulting from eventual replacement of all true wild fish with hatchery-origin natural
fish (assumes reduced fitness of hatchery fish), and second the potential reduced fitness
of wild/natural fish resulting from density-dependent factors due to increased spawner
abundance of hatchery adults and juveniles. We agree that data from this project may not
be able to distinguish between these two conclusions. However, we will be able to
compare fithess of H x H and H x W with that of W x W in the same environment. In
other words, al fish in the river will be influenced by identical environmental conditions.
Any negative impacts from the supplementation project would influence wild and
naturally spawning supplementation fish equally. A control stream or reach would pose
different but no more ambiguous problems unless a drastic reduction in the fitness of wild
fish occurred. The different environmenta conditions and stream-to-stream annual
variation would require many assumptionsin order to make a valid comparison.

During the course of this study true W x W crosses (no hatchery influence) will remainin
the Johnson Creek population allowing for fitness comparisons among W x W, W x H,
and H x H under identical environmental conditions. By starting the population with the
adult returns from 1998 through 2002 and using the following assumptions, we cal culated
the expected return of cross types through 2011. The results suggest that the popul ation
will consist of approximately 50% true wild fish through the first half of the study and
nearly 20% true wild fish toward the end of the study. This was determined assuming; 1)



equal fitness of hatchery and wild fish, 2) an equal adult sex ratio, 3) an adult-to-adult
return rate of 1, 4) age class return proportions of 10% jacks 70% age 4, and 20% age
five for both hatchery and wild fish, 5) random mating between hatchery and wild fish, 6)
hatchery returns of 340 fish annually (release of 100,000 smolt times the long term SAR
average for the South Fork Salmon River of 0.34). The reason for maintaining true wild
fish in the population in light of continued supplementation is the large returns of wild
fish in 2001 (1,282 fish) and 2002 (800 fish). Although many in basin and out of basin
factors will determine the return of wild fish, the ssimple model here suggest the potential
of maintaining W x W crosses in the population that can be compared to the reproductive
success of natural (W x Sand Sx S) and supplementation fish throughout the study
period.

The smple model above aso indicates that returns may approach 1,000-1,500 spawners
by the end of the study period. Adult returns of this size would be similar to those
observed in Johnson Creek in 2001 when redd counts (356) approached the highest count
observed for Johnson Creek of 486 in 1960. With adult returns of this magnitude, density
dependent factors may be manifested. More importantly, because we will be monitoring
the annual fitness of different cross types under arange of adult densities, funding this
project may provide insights into fitness variation as it relates to adult and juvenile
densities.

Given the considerations above, we fedl that the true W x W crosses that will occur in
Johnson Creek throughout the course of this study will provide the best and most
meaningful control in assessing the reproductive success of supplementation fish.
However, we intend to use Lake Creek, atributary of the Secesh River, to assess out of
basin factors that may be affecting reproductive success of wild fish. Lake Creek isan
ISS control stream that has comprehensive adult and juvenile monitoring projects in
place. In addition, the NPT runs a video monitoring weir on the lower section of the
creek that accurately determines adult escapement. The data from these two projects will
be used to determine adult-to-adult returns of a completely wild population that can be
compared to those observed in Johnson Creek. However, the use of Lake Creek asa
control will only provide useful comparison for out of basin factors and provide little
inference toward the potential influence of hatchery fish.

A true control would require the replication of a pedigree analysis on asimilar system.
While Lake Creek would appear to provide an optimal location there are factors that
would confound study results. For example, Lake Creek and Johnson Creek both
exhibited similar trends in adult returns and both experienced higher than normal adult
returnsin 2001 and 2002. However, there are distinct differences in juvenile migration
and survival between the two systems. Juvenile emigration from Johnson creek is
relatively consistent between parr, pre-smolt, and smolt while in Lake creek juvenile
emigration is primarily from parr and pre-smolts with few fish residing until the smolt
stage. In addition, while juvenile survival to Lower Granite dam is similar between
streams for some years, large differences are observed for others. While it would be
possible to use Lake creek as a control stream, it would likely be very difficult due to the



complexity of juvenile migration patterns and survival rates observed in both systemsin
addition to the added funding needs.

5. Theratio of hatchery to wild spawners was not clear. From the proposal, it appears
that all returning supplementation fish are passed above the weir and allowed to spawn,
regardless of the number of wild spawners that return. Isthiswise, or doesit allow a
unique look at supplementation?

The current policy of the JCAPE project is that only wild adults will be used for brood
stock to maximize the genetic diversity of the supplementation fish and to minimize the
propagation of any potential hatchery effect. Inthe event that there are insufficient wild
fish, some supplementation fish may be used for brood stock. This was a decision/policy
reach by the NPT, co-managers and NOAA fisheries.

6. The applicants propose that the study could be restricted to adult sampling to reduce
cost. Thiswould also put the study results inline with what is possible in some of the
other proposals, i.e., fitness as measured by “ adult to adult” returns.

By restricting the study to only the analysis of adult tissue samples, we will be able to
answer the key questions of reproductive success of hatchery fish at aminimal cost
(approximately $60K per year). The analysis of the adult samples would also provide an
additional tool in evaluating the success of the supplementation project as well as
providing invaluable information for the development and implementation of future
projects. However, if this project is selected for funding we would suggest a funding
level that at a minimum would alow for the collection and storage of juvenile tissue
samples. Therefore, if significant differences are observed in the reproductive success of
wild and hatchery fish, these juvenile samples could then be analyzed to identify the life
stage where differences first appeared.

7. Only wild adults chinook salmon are retained for brood stock so this should provide a
unigue look at the issues of design and success of supplementation projects.

Wild adults are used exclusively for brood stock to maximize the genetic diversity in the
supplementation fish and to minimize the propagation of any potential hatchery effect.
We believe the funding of this project would not only provide information on the
reproductive success of hatchery fish, but also provide invaluable information on the
design and success of current and future supplementation projects. With the funding of
the SNAPP process, future design and implementation of those project could greatly
benefit from information generated in Johnson Creek.

8. Who will perform the laboratory work?
Currently the Hagerman Genetics Lab is analyzing genetic samples for 4 loci collected
from the Johnson Creek population. Under this proposed project the Hagerman Lab

would continue to analyze Johnson Creek tissue samples, but analysis would include the
additional loci required for the pedigree analysis.
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Demogr aphic aspects of the study:

This aspect of the research is very weak and is described in a cursory manner. The
methods of accomplishing objectives three and four, which address demographic aspects
of the study, are not clearly and comprehensively discussed, and the problems and
assumptions with the proposed approaches are not identified and evaluated. “ A
population ecologist/modeler should be a co-investigator and the proposal and provide
the necessary technical expertise for the demographic and model development section of
the proposal.

1. The specific demographic and genetic information available for the population prior
to supplementation is not given. It isunclear if and how this information will be used in
assessing whether supplementation has changed the demographic parameters of the
population.

Demographic information collected prior to supplementation include redd counts from
1957 to present, carcass surveys from 1987 to present, and tissue samples for genetic
analysis collected from carcass surveys from 1987 through present and from all adult
captured at the weir in 1998 and 2000 to present (weir not installed in 1999). Juvenile
emigration and survival studies were initiated starting with the 1997 brood year.
Demographic parameters exhibit high annual variation due to changing environmental
condition both in the basin and out of the basin. Therefore, these historic datawill only
be able to assess potential changes in demographic parameters due to supplementation
over long time periods (25+ years, the planned length of the JCAPE project).

To assess potential changes in demographic parameters resulting from supplementation
for this proposed project, we will annually monitor parameters (abundance, population
growth rate, and diversity) associated with each cross type through the pedigree analysis
in conjunction with the JCAPE monitoring and evaluation project. These annual
parameters and the trends in these parameters will be compared among the cross types to
determine likely effects from supplementation.

While the potential differences in demographic parameters between cross type provides
useful information regarding the contribution of each cross type to the entire population,
akey question is what are the potential differencesin demographic parameters resulting
from supplementation verses what would have occurred without supplementation. This
guestion was aso key to reviewers by suggesting control streamsin which to draw
comparisons. While we intend to use an unsupplemented stream as a control to help
assess potential changes in demographic parameters due to out of basin factors, we also
intend to estimate the likely demographic parameters that would have occurred in
Johnson Creek in the absence of supplementation through modeling.

2. The applicants propose to develop a model to evaluate the effects of supplementation

on demographic parameters. The model is not described in sufficient detail to permit
assessment of its adequacy in evaluating supplementation effects. It isunclear exactly
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what the structure and parameters of the model will be, how the model will be used to
compar e population demographics of the supplemented and unsupplemented population,
how uncertainty will be incorporated, and how out-of-basin factors affecting adult
returns and juvenile survival will be accounted for. Arethere similar types of modelsin
use to day or isthis a pioneering effort? The qualifications of the proposed modelers
were not given.

The proposed model development is our attempt to generate a “ control” of demographic
parameters that would likely be present in Johnson Creek if supplementation was not
occurring. While we realize the model will be limited in accuracy and only provide an
estimate of the demographic parameters that may have been present without
supplementation, it would provide managers additional information in assessing the
overall effectiveness of the supplementation project and testing one of the assumption
used for the initiation of the JCAPE project, that supplementation will have a positive
effect on population abundance, growth rate, and genetic diversity.

The model proposed would be a pioneering effort with population modelers and
statisticians at CRITFC. The model will likely be relatively simple, generating an
estimate of the expected annual population abundance and genetic diversity in the
Johnson Creek population without supplementation. The population would be modeled
for abundance and genetic diversity beginning with the 1998 brood year, the first year
wild fish were removed from the population for brood stock. The model would use the
annual adult-to-adult return, genetic diversity, effective population size, etc. observed for
W x W crosses from the pedigree analysis. The variation of these parameters would be
used in Monte-Carlo simulations to generate confidence intervals for the output
parameters. The more complex genetic aspect of this model has already been developed
by staff members at CRITFC (Chris Beasley personal communication). The abundance
aspect and merging the abundance estimates and genetic parts of the model would need to
be developed. A comparison would then be made from the overall population
demographic parameters observed each year in the Johnson Creek population to the
expected demographic parameters estimated from the model. This comparison will allow
fisheries managers a means of assessing the overall effects of the supplementation project
on the Johnson Creek population abundance, population growth rate, and genetic
diversity which are assumed to increase through supplementation.

The model proposed for development is not a critical aspect of the proposal and is not
critical in fulfilling the research needs asked for by BPA. However, we feel the model
development will add much needed information in assessing the effectiveness of
supplementation.
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