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Responses to ISRP Comments by Brian Jonasson, Jim Ruzycki and Richard Carmichael

Project ID:  199202604, Investigate Life History of Spring Chinook Salmon and Summer Steelhead in the Grande Ronde River Basin and Monitor Salmonid Populations and Habitats

Dear ISRP Members:

Included are responses to the comments provided on project #199202604.  A response to the comments provided on Objective 13, Wallowa Lake monitoring and evaluation, is provided in a separate letter.  Here, we are only responding to comments on objective 13 by stating that we are resubmitting this objective as a separate proposal.

We are submitting a revised the proposal for project #199202604.  The revisions include the removal of Objective 13 pertaining to Wallowa Lake monitoring and evaluation and the addition of new Objective 13 for assessment of habitat conditions in our study streams and Objective 14 for the development of a limiting factor analysis study.  We chose to retain Objective 12 in this proposal, EMAP monitoring of salmonid populations and habitats, our reasoning is explained below.

We appreciate your efforts and the critical technical review provided.  If you have additional questions or need additional information regarding this project, please feel free to contact Brian Jonasson.

ISRP comment: Objectives 12 and 13 each should be submitted as new projects.

Response:  Following ISRP’s recommendation, we are now resubmitting objective 13 as a separate proposal entitled: Monitoring and evaluation of aquatic resources in Wallowa Lake for the conservation and reestablishment of native fishes. This resubmission is not included here but has been submitted separately with its own cover letter.

We chose to consolidate Oregon Plan anadromous salmonid monitoring into this ongoing project because it represented the most effective and efficient approach for implementing the proposed new work. The EMAP approach for the sampling incorporated in objective 12.1 will provide a sampling strategy to develop basin-wide estimates to monitor trends in juvenile chinook and steelhead populations and their distribution, along with status, trends, and distribution of their habits. Objectives 1-11 cannot provide the baseline data to monitor all chinook and steelhead rearing environments in the Grande Ronde and Imnaha subbasins and thus the EMAP probabilistic survey design has been proposed to address this issue.  We took a similar approach in the Columbia Plateau review process based on ISRP comments by integrating Oregon Plan salmonid monitoring with our current spring chinook life history proposal (199801600) for the John Day River Basin. This integrated approach was subsequently deemed adequate by the ISRP panel in their final response. By responding to additional ISRP comments below, we provide more specific responses for integrating the EMAP monitoring within this proposal (see following section).

ISRP comment: The proposal fails to justify the need for Objective 12 and, in particular, why Objective 12.2 is necessary. It is unclear how the EMAP-based surveys directly support or complement the early life history research that constitutes the bulk of the proposal.  How would these surveys differ from existing surveys and how does this work advance these assessments? How would the EMAP-based surveys fit into a long-term, province scale monitoring effort and how would this effort incorporate or build upon the ongoing early life history studies.  A clearly defined monitoring plan for salmon in the Blue Mountain Province is necessary to provide context and justification the EMAP-based surveys.

Response:  The NMFS 2000 FCRPS Biological Opinion (Action 180) calls for the development and implementation of a basin-wide hierarchical monitoring program.  The ongoing monitoring program outlined in this proposal, when integrated with the newly proposed EMAP monitoring will provide statistically rigorous estimates of the status, trends, and distribution of adult and juvenile salmon and their habitats throughout the Grande Ronde and Imnaha subbasins.  Data from this integrated program will then meet most of the requirements for NMFS proposed Tier 1 (trend monitoring) and Tier 2 (statistical monitoring) sampling as stated in the BiOp.  In addition, ISRP’s general guidance on Tier 2 monitoring has recommended the EMAP approaches proposed by the Oregon Departments of Fish and Wildlife and Environmental Quality could serve as models for the rest of the Columbia Basin.  

There will be significant overlap in study sites and abundance estimating methods among ongoing objectives (objectives 1, 4, 6, 7) and the newly proposed EMAP objective (objective 12). There will also be overlap in methods among objectives 13 and 12 for assessing habitat conditions. This overlap will economize our efforts for sampling these intensively monitored areas. While ongoing objectives will focus on answering questions at particular reaches and tributary basins, overlap of methods and the statistical EMAP approach will allow expansion of the abundance measures to the entire province. The more intensive abundance sampling of the ongoing objectives will also provide a measure to assess the adequacy of the EMAP approach when it is initially applied to these subbasins. This overlap does not constitute redundancy, since we will integrate personnel and methods to economize efforts.

Objective 12.2 (steelhead spawner monitoring) will provide a statistical (Tier 2) approach for monitoring steelhead spawning activity that will allow inferences to the entire subbasins. Current steelhead redd counts are based on index surveys. While these index surveys provide trend monitoring (Tier 1) they do not allow for estimation of steelhead escapement to the subbasins or evaluation of changes in spawner distribution.  Within selected tributary basins, we will also cooperate with comanagers to provide some validation of the EMAP redd survey approach by using weirs to estimate steelhead escapement within four tributaries (Little Sheep Creek, Lookingglass Creek, Deer Creek, and Catherine Creek). During most years these weirs will provide escapement estimates for comparisons to redd counts. With fish per redd and escapement estimates, fecundity estimates, and abundance estimates from objectives 7 and 10, we will then be able to provide egg-to-parr and/or egg-to-smolt survival estimates for steelhead in these tributary basins. These estimates in turn, can be used as measures of habitat and freshwater rearing conditions within the province.

If funded, we foresee that the Oregon Plan for monitoring salmon using the EMAP approach  becoming the basis of a coordinated monitoring plan for the Blue Mountain Province. The basin-wide juvenile and habitat monitoring as well as the steelhead spawner monitoring will allow inferences to the entire subbasins of the Grande Ronde and Imnaha Rivers. We currently foresee our current spring chinook spawner survey methods (index surveys with both spatial and temporal components) as adequate for assessing this species. 

ISRP Comment:  A general concern with this extensive sampling program, however, could be the degree of handling and sampling that occurs in these systems.  Have the investigators considered how to maximize the efficiency of this sampling and/or are they concerned about the impact of repeated sampling of these fish.  Are there ESA permit issues that should be considered?  Further, while the proposal is highly dependent upon the use of PIT tags and applies thousands of them, there is not information on the determination of sample sizes or design used to determine how many tags to apply.  Is there a statistical basis for determination of the number of tags released and fishes sampled, etc.?

Response:  We are concerned with the potential impact this extensive sampling program has on the fish in the study systems.  When logistically possible, tasks such as summer tagging of chinook parr and O. mykiss are coordinated in order to minimize fish handling and sampling.  When appropriate, low impact sampling methods such as calibrated snorkel observations are used to estimate summer abundance of O. mykiss in upper tributaries.  We follow conditions set forth in our ESA section 10 permits, 4(d) research limit authorizations, and NMFS fish handling guidelines when we sample the fish populations.  With regard to sample sizes, there are both statistical and logistical bases for our PIT tag sample sizes.  With our current sample sizes, we are often able to detect significant differences in survival rates between tag groups.  However, when we are unable to detect differences, we would like to know the particular statistical test has high power. Unfortunately, this is not always possible with our current sample sizes.  To demonstrate this, we performed a power analysis on a one-way ANOVA comparing survival rates between two populations.  For this analysis, we used the average survival rate and standard deviation of chinook migrants tagged at our Catherine Creek, Upper Grande Ronde, and Lostine traps in spring 2000 (generated from SURPH).  Results indicated that with our typical sample size of 500 fish per group, the power to detect a 25% difference in mean survival rates was 37%.  In order to have power of 75% for this test, we would need to tag 1250 fish at each trap.  Although, we would prefer higher power for our tests, we feel the PIT-tagging and associated handling of additional fish could have a negative impact on the populations.  Furthermore, PIT tagging additional fish would not always be logistically possible. 

ISRP Comment:  The proposal should be modified to reflect recent changes in the direction of salmon restoration within the Columbia Basin as indicated in the BiOP, the Basinwide Recovery Strategy (the All H paper), and the F&W program. These changes in direction include a greater emphasis on protection and restoration of tributary habitat. In support of this effort, the proposal needs a stronger habitat component that directly addresses the relationships of egg-smolt survival and early life history patterns to habitat conditions and habitat change in Grande Ronde River tributaries, including an assessment of limiting factors. The investigators should consider the following:

1.  A project component that routinely assesses habitat conditions in all tributaries where egg-smolt survival and early life history patterns are being investigated. The habitat work proposed in objective 12 was not directly tied to specific habitat conditions in the tributaries where the on-going biological data was being collected.

Response:  We have revised the proposal to incorporate an objective to document habitat conditions in Catherine Creek and the upper Grande Ronde, Minam, and Lostine rivers, and explore relationships to spring chinook salmon egg-to-migrant survival and life history patterns observed in these tributaries (Objective 13).  In addition, the province-wide EMAP habitat monitoring proposal in this project will provide critical habitat information in other geographic areas outside of the life-history study streams and context for the study streams

ISRP Comment:  2.  Clear objectives and methods for addressing limiting factors in freshwater.

Response:  We believe there is value in addressing limiting factors in freshwater.  During FY02 we will develop a study plan to conduct limiting factors analysis by reviewing literature, including Ecosystem Diagnosis and Treatment study, inventory methods, and analytical approaches.  We have added an objective (Objective 14) to complete a limiting factors study plan.  In FY02 we will initiate data collection for limiting factors analysis by documenting life stage specific habitat conditions as described in Objective 13.

ISRP Comment:  3.  Improved estimates of egg-smolt survival including incorporating information on age structure of spawners in estimating egg deposition, more accurate redd counts, and more accurate enumeration of returning adults. Currently adult abundance is estimated from redd counts. There are numerous problems with this method.  

Response:  We use adult data obtained by Lower Snake River Compensation Plan - Oregon Evaluation Studies project (#200109) to estimate the natural escapement of spring chinook salmon in the Grande Ronde and Imnaha subbasins. Spawning ground surveys are conducted to cover the entire area used for spawning by spring chinook salmon.  Multiple surveys are conducted to ensure that temporal variability is accounted for.  The comprehensive nature of the surveys provides for a precise and accurate estimate of total redds in each stream. Project #200109, in conjuction with Grande Ronde Endemic Spring Chinook Supplementation Program (GRESCP,  projects #19885305, #199800702, and #199800703) estimates the escapement of adults at weirs on the Lostine River, Catherine Creek, and the upper Grande Ronde River by marking adults captured at and passed above the weirs to spawn naturally.  Recoveries of marked and unmarked carcasses during the redd counts allow biologists to estimate the abundance of returning adults by mark recapture methods. For those streams where weirs are not in operation we estimate escapement based on redd counts and fish per redd values derived from streams that have weirs.  Age structure of the spawners is also determined for each spring chinook population in the subbasin.  Age-specific fecundity information has not been available for wild spring chinook salmon in the Grande Ronde subbasin in the past.  However, now that the GRESCP has spawned wild spring chinook salmon at Lookingglass Hatchery, the age-specific fecundity information will be available.

This project will use the age structure of returning adults, age-specific fecundity, and redd counts to refine our estimates of egg deposition to improve our estimates of egg-migrant survival.

ISRP Comment:  4.  Comparisons of habitat conditions and biological performance among tributaries and among reaches within tributaries that differ in habitat quality. 

Response:  We have revised the proposal to incorporate an objective to document habitat conditions in Catherine Creek and the upper Grande Ronde, Minam, and Lostine rivers, and explore relationships to spring chinook salmon egg-to-migrant survival and life history patterns observed in these tributaries (Objective 13).

ISRP Comment:  5.  Estimates of summer parr survival and its relationship to summer rearing conditions. The budget should increase commensurate with the additional work.   The investigators also should consider an assessment of non-native species distribution and abundance within the basin and interactions of non-native species and native salmonids. 

Response: We believe that there is value to estimating summer parr survival from the beginning of summer to the end of summer and relating the survival to summer rearing conditions.  However, we have several concerns about attempting this.

· We are not able to effectively sample parr to estimate abundance until early July because of high streamflows.  By the end of summer, and after the adult chinook have completed spawning in mid to late September, we capture a proportion of the parr in our migrant traps as they leave the upper rearing areas to overwinter downstream.  So, by the time we would make an abundance estimate at the end of the summer, there is a lot of movement of fish out of the area which would confound our estimate as marked fish moved out of the area.  

· We are concerned about the amount of handling of fish that would be required to make a second abundance estimate.  When we estimate summer parr abundance, we typically handle about 2,200 fish.  Handling this many fish a second time in a 2 –3 month period may have negative impacts on the population..  

· Non-native species distribution and abundance will be assessed by implementation of EMAP based juvenile salmonid sampling.

· We are concerned about whether we could determine a significant difference in abundance of parr at the end of summer. We have estimated abundance of summer parr in the Lostine River and Catherine Creek for four years and the our estimates of have had confidence intervals range from (-16% to +19%) to (-36% to +65%).  Under our best sampling scenario to date, survival over summer would have to be less than 71% for us to determine that there was a significant difference in survival from the beginning to the end of summer.

ISRP Comment:  Objective 1 (page 15): the estimation of smolt numbers is an important component of the research, but to estimate these numbers requires measures of trap efficiency.  There are no comments on how trap efficiency is measured, no data on consistency of estimates or how they vary with flow, etc., and no method presented on how the smolt numbers and variances are estimated.

Response:  Tasks 1.3 – 1.5 and 7.4 – 7.6 in the proposal are associated with estimation of trap efficiency and migrant numbers.  Further elaboration of our methods are provided in this response.  Migrant abundance is estimated by conducting weekly trap efficiency tests throughout the migratory year at each trap site.  Trap efficiency is determined by releasing a known number of paint-marked or PIT-tagged fish above each trap and enumerating recaptures (Thedinga et al. 1994, cited in proposal).  Up to 100 juvenile spring chinook salmon and steelhead are marked and released each week.  

Trap efficiency is estimated by
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 is the estimated weekly trap efficiency, R is the number of marked fish recaptured, and M is the number of marked fish released upstream.

The weekly abundance of migrants that passed each trap site is estimated by
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 is the estimated number of fish migrating past the trap, U is the total number of unmarked fish captured, and 
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 is the estimated weekly trap efficiency.  Abundance for the total migration past each trap for the migratory year is determined by adding the weekly estimates.

Variance of each weekly
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 is estimated by the one-sample bootstrap method (Efron and Tibshirani 1986; Thedinga et al. 1994) with 1,000 iterations.  Preliminary analysis indicated that when there were less than 10 recaptured fish in a week, bootstrap variance estimates were greatly expanded.  For this reason, we combine consecutive weeks when there are fewer than 10 recaptures until total recaptures are equal to or greater than 10 fish.  This combined trap efficiency estimate is used in the bootstrap procedure to estimate variance of the weekly population estimates.  Each bootstrap iteration calculates weekly
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 from equations (1 and 2) drawing R and U from the binomial distribution.  Weekly variance estimates are summed to obtain an estimated variance for the total migrant abundance.  Confidence intervals for total migrant abundance are calculated by
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where V is the estimated total variance determined from the bootstrap.

ISRP Comment:  Is there added value of the winter tagging in Objective 2 when tags have been applied in the late summer under Objective 3?

Response:  Yes.  The group of fish tagged in late summer includes fish that migrate out of the upper rearing areas in fall and spring and overwinter in either the lower or upper rearing areas.  The summer tag group includes fish that exhibit all possible life histories and, as such, depicts timing and survival for the overall population.  The winter tag group is composed of fish that remain in the upper rearing areas overwinter and migrate past our traps in the spring.  By comparing the survival estimates of these winter PIT-tagged fish to the survival estimates of spring PIT-tagged fish, we estimate overwinter survival of the fish remaining in the upper rearing areas through winter.  
ISRP Comment:  Objective 5 requires adult spawner data as well as the data described under this objective. How is the adult data collected and is the accuracy of that data comparable to the juvenile data?  Life stage survival estimates require both adult and juvenile data.

Response:  The adult data are collected under an adult monitoring project funded through the Lower Snake River Compensation Plan (LSRCP) program and the GRESCP.  Redd counts are conducted weekly for three weeks in each spring chinook salmon spawning stream from the upper to the lower distribution of available spawning habitat.  In the streams with adult weirs in place, adults passed above the weirs to spawn naturally are marked with an opercle punch to allow us to estimate the number of spawners above the weirs using a mark-recapture estimate from recoveries of marked and unmarked fish during redd counts.  The accuracy of the adult data is comparable to the juvenile data.

ISRP Comment:  Clarify the intention of Objective 6.2 (page 20). Are you actually sampling for yearling resident chinook that do not mature sexually? 

Response:  While we are sampling spring chinook salmon parr to estimate their abundance in Catherine Creek and the Lostine River during late summer(Objective 5), we are examining the individual fish to detect anomalous life history strategies (Objective 6).  We measure fork length of all spring chinook collected and collect sample scales from fish over 90 mm to determine the age of these larger individuals.  We routinely find precocious male parr (yearling resident chinook that do mature sexually; Task 6.1), but have not found yearling resident chinook that do not mature sexually (Task 6.2) during these focused field sampling events in Catherine Creek and the Lostine River in summers 2000 and 2001.  However, in summer 1994, we PIT-tagged a spring chinook parr in the upper Grande Ronde River that was interrogated at Little Goose Dam in April 1996, one year after the fish was expected to migrate seaward.  This immature yearling resident chinook life history appears to be rare in the Grande Ronde subbasin populations.

ISRP Comment:  What are the dates of trapping for spring chinook and steelhead? Objective 7 for steelhead seems identical to the objectives for chinook but the species are treated separately and double the costs for trap sampling.

Response:  Spring chinook salmon and steelhead are trapped concurrently.  We operate the traps year-round where environmental conditions permit.  Freezing during winter and high water temperatures during summer limit the operations of some of our traps.  Because of the requirement to assign a cost to each objective and task in the proposal, we split the total costs associated with the operation of the traps between Objectives 1, 2, 7, 8, and 9.  Objectives 1 and 7 are assigned the majority of the costs for trapping.  If Objectives 1 and 7 were combined into a single objective for spring chinook salmon and steelhead, then the costs for this single objective would be the sum of the costs of Objectives 1 and 7 to cover the expenses of operating five migrant traps.

ISRP Comment:  Task 7.4 (page 21) refers to "paint" marking but it is not clear what the role of this mark is. Is paint marking just an avoidable mark used only for assess trap efficiency?

Response:  The “paint” marking referred to in Task 7.4 is for the purpose of assessing trap efficiency for steelhead.  We also use PIT-tagged fish to assess trap efficiency, and the paint mark is used when our desired number of marked fish exceeds the number of PIT-tagged fish available for trap efficiency estimation.  We follow the same procedure for assessing trap efficiency for spring chinook salmon (Task 1.3).

ISRP Comment:  The methods to be applied for Objectives 9 and 10 are not well described.  Further, it is not evident how the tasks described in Objective 10 actually address the objective defined.

Response:  For Objective 9 we will evaluate methods to estimate the proportion of O. mykiss captured during fall trapping that will undertake a smolt migration the following spring.  Currently we are examining whether there is a relationship between size of O. mykiss captured in our traps in fall and their propensity to begin their smolt migration the following spring.  We are PIT-tagging all sizes of O. mykiss captured in fall at our traps and using subsequent recaptures in-basin and interrogations at mainstem dams to determine when these individuals smolt. FY 2002 will be the third year we will be evaluating this method.  In the future we may use radio tags, or PIT-tags in association with measures of body morphology, to characterize which of the O. mykiss fall migrants will undertake a smolt migration the following spring.

For Objective 10 we will describe the abundance and age structure of the population of juvenile O. mykiss in Catherine Creek.  We will determine the rearing distribution of O. mykiss during summer in the mainstem of Catherine Creek and one tributary, and then use mark-recapture methods to estimate the abundance of O. mykiss in the area sampled.  We will use PIT tags to mark up to 1,000 O. mykiss and mark others with a paint mark for the mark-recapture estimate.  PIT tags will allow us to track individual fish through time at subsequent recaptures.  Scales will be sampled from individuals in size categories to determine the age structure of the population sampled.  

ISRP Comment:  Objective 11 (winter concealment habitat) is strongly supported as a task but we are uncertain that habitat characteristics should simply be defined in this way without verification of these values within these actual environments.  Reviewers would strongly suggest some verification of the habitat definitions in the sample sites and following the use of these habitats during the late fall transition period when ice begins to form in these rivers.

Response:  Winter concealment definitions were based on aquatic habitat inventory terminology for substrate size diameters (Armantrout, 1998) and a compilation of published research findings that identified that substrate sizes larger than small cobble (6.4-12.8 cm) were used by various salmonid species as winter concealment habitat (Hillman et al. 1987; Griffith and Smith 1993; Meyers and Griffith 1997a; Meyers and Griffith 1997b; Gregory and Griffith 1996a; Gregory and Griffith 1996b; Cunjak 1988).  The degree of embeddedness was identified by Hillman et al. (1987) and Meyer and Griffith (1997b) to adversely affect the usability of winter concealment habitat, and was defined using criteria found in Platts et al. (1983).  

Although our initial focus will be on the winter concealment habitats we defined in Objective 11, we will characterize and verify all habitat types being utilized for winter concealment by juvenile spring chinook salmon.  We will conduct an initial habitat inventory, followed by habitat measurements each time we sample a selected unit and will perform these tasks throughout the fall to identify what habitats are available and are being used. Therefore, definitions of winter concealment habitat found in the published literature may be modified for use in the Grande Ronde subbasin. 

ISRP Comment:  Listing the publication of results could strengthen the proposal further. 

Response:  A list of project publications has been added to the proposal in Section 9e Project History.

Sincerely,

Brian Jonasson

CC: 
Rich Carmichael, ODFW


Bruce McIntosh, ODFW


Bruce Eddy, ODFW


Ron Boyce, ODFW

Attachments:

199202604 obj. 13 admin.doc
199202604 obj. 13 narrative.doc
199202604 obj. 13 response.doc
199202604 revised.doc
199202604n.doc
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