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October 11, 2001

Northwest Power Planning Council

Attention: Kendra Phillips

Re: [Response to ISRP Preliminary Review, Projects 199902000 and 28001]

Project ID: 199902000

Analyze the Persistence and Spatial Dynamics of Snake River Chinook Salmon

Sponsor: USDA Forest Service- Rocky Mountain Research Station

Subbasin: Salmon
Short Description: Results will advance current understanding of the relationship between the distribution, pattern, and persistence of chinook salmon and landscape patterns. **Note: the most appropriate RPA for this project is RME Action 180.

FY02 Request: $112,410

3 YR Estimate: $351,242

ISRP Preliminary Review Comments:
A response is needed.  The intent of the project is to understand the factors determining the distribution of spawning chinook salmon, based on observations made in the Middle Fork Salmon River.  The proposition is that spawning distribution depends on the amount of habitat, the quality of habitat, and its proximity to other habitat.
Comment: This project has been underway since 1995, and has received BPA funding since 1999.  The proposal contains no description of results obtained to date.  Reviewers’ support for the proposal would be strengthened by a discussion of results obtained to date and plans for publication.

Response: There are two reasons why an extensive analysis of 1995-2000 data has not been completed. First, we have been waiting to collect additional years of data before initiating a more comprehensive analysis. Since the onset of the project, we have realized that because of the complex and variable freshwater and marine life history patterns of chinook salmon in the study area, tracking a complete generation will require up to seven years of data. The data we just collected in September 2001 constitutes the seventh year of our research. Further, because of the complex life history diversity and extreme variability in annual redd counts, we believe we also need to monitor the returning adults produced by the year classes we have been tracking since 1995. We suggest it will greatly enhance our analysis of spatial dynamics if we are able to evaluate where the recruits from the 1995-2001 spawners return and spawn. We elaborate on this point further in the next Response below. Second, because this project has been funded at approximately 50% of the request (about $100K requested and $50K allocated) we have not been able to complete data compilation and analysis as efficiently as we intended. In an attempt to remedy this, in 2001 we gathered some salary savings from personnel reductions to help fund a Post-Doctoral Fellow in collaboration with the University of Idaho. The purpose of the 12-month Post-Doctoral position is to support this research on the spatial structure and dynamics of chinook salmon populations and their habitats within an entire river basin. We have hired Dan Isaak who has experience in the application of recent technical developments in geographic information systems, remote sensing, and spatial and time series statistical analysis to extend existing analyses and summaries of this data. With this additional assistance and in cooperation with the University of Idaho, we will integrate these technical applications with newly developed principles of landscape ecology, metapopulation theory, and disturbance ecology. We anticipate having several results to report by summer 2002.  

To provide you with a more thorough discussion of results to date, we have attached a scanned .pdf version of Thurow (2000). That publication was the result of an invitation to participate in the Wilderness Science Conference and only preliminary results were presented. We fully intend to publish results of our more complete analysis of a comprehensive data set in the peer reviewed fisheries or conservation biology literature.

Below we repeat portions of the very brief synthesis of results that was presented on page 8 of the Proposal Narrative. 

“e. Project History: In September 1995, we flew reaches of the mainstem MFSR and 12 tributaries and used a GPS unit to map the location of potential spawning areas and redds. We completed ground-based counts in four stream reaches that were not visible from the air. In September 1996-2000, we surveyed the same 12 tributaries and reaches of the mainstem, mapped chinook salmon redds, and mapped the location of potential spawning patches. From 1996 to 2000, we completed ground-based surveys of spawning patches in eight tributaries in order to validate aerial survey data and to measure patch quality. GPS files have been corrected and transferred into GIS for spatial analysis. Summaries of redd surveys have been submitted to collaborators listed above and other interested parties. Since 1995, annual redd counts have ranged from 15 to more than 630. Redds were observed at elevations between 1100m and 2100m; a majority were constructed between 1500m and 2000m. Chinook salmon spawned in both mainstem reaches of the Middle Fork Salmon River and tributaries with about 99% of the redds to date observed in tributaries. Information has been transferred and shared with interested parties. The principal investigator regularly distributes annual redd count summaries to interested cooperators. In 1999 he attended a technical conference, presented preliminary results for Objectives 1, and published a paper in the conference proceedings (see Thurow 2000).”  

Comment: The proposal states that the "project will require additional years to follow a complete generation or more of spawning fish to complete the analysis of spatial structure".  Please elaborate, and describe why field data from years 2002-2004 would be pivotal.
Response: As described in the Proposal Narrative, we are attempting to test the theory that recolonization and persistence of chinook salmon may be strongly influenced by the spatial geometry of remaining habitats. As our central hypothesis, we propose that habitat area, quality, or context influences the occurrence of spawning chinook salmon. We are testing this hypothesis by annually describing the distribution of chinook salmon redds and spawning habitats. Since 1995, redd counts have widely fluctuated annually, from 20 redds in 1995 to likely more than 1,000 redds in 2001. Because of this variation, we believe it will be necessary to follow a minimum of one full generation of chinook salmon to adequately complete an analysis of spatial dynamics. The age structure of spring and summer chinook salmon that spawn in the MFSR includes precocial males that mature after one or two years in freshwater, jacks that mature after two or three years in freshwater and 1 year in the ocean, and males and females that mature after two or three years in freshwater and two or three years in the ocean. An occasional fish will spend four years in salt water. As a result of this variable age structure, the spawners in an individual year may range from one to seven years old. The 2001 redd counts represent the seventh year of the study. In those seven years, redds counts ranged from historical lows in 1995 and 1996; a few hundred redds in 1997, 1998, and 2000; more than 600 redds in 1998, and likely more than 1,000 redds in 2001. After we compile the 2001 counts, we will have a fairly robust data set to begin a more complete analysis. Importantly, the range from 20 redds in 1995 to likely >1,000 redds in 2001 may provide a sufficiently broad range to allow us to evaluate how redd distributions change as the population declines and increases. 

Reasons for continuing the research past 2001 are twofold. First, although up to seven age classes may spawn in a single year, chinook salmon in the study area are predominantly 4 and 5 year old fish. As a result, there is predominately a 4-5 year intergenerational lag time. We believe it will greatly enhance our analysis of spatial dynamics if we are able to evaluate where the progeny of the seven year classes we have been tracking since 1995 return and spawn (see table below). 

Year of egg deposition 
Years most adults will return and spawn       

1995 1999-2000

1996 2000-2001
1997 2001-2002
1998 2002-2003
1999 2003-2004
2000 2004-2005 
2001 2005-2006

Second, as noted by ISRP, this project has excellent cooperation with new proposed BPA Project #28001, “Evaluate Factors Influencing Bias and Precision of Chinook Salmon Redd Counts”. The aerial surveys funded in the existing research can be applied at no extra cost to facilitate the mark-resight approach described in this new proposal. If aerial surveys were no longer conducted as part of Project #199902000, we would need to amend Project #28001 to include additional funding for the aerial survey portion of the mark-resight approach. 

Project ID: 28001

Evaluate Factors Influencing Bias and Precision of Chinook Salmon Redd Counts

Sponsor: USDA Forest Service- Rocky Mountain Research Station

Subbasin: Salmon
Short Description: Results will assess redd count bias and precision and will have important implications for improving chinook salmon redd surveys across the Snake River basin.**Note: the most appropriate RPA for this project is RME Action 180.

FY02 Request: $198,738

3 YR Estimate: $626,522

ISRP Preliminary Review Comments: 

Responses to minor suggestions on improvement of study design are needed. This is an excellent research proposal to evaluate biases and variation in common methods of conducting redd counts. There is excellent cooperation with BPA project #199902000 (RMRS biologists plan to conduct annual aerial redd counts in the entire MFSR through 2004). Also, to assist collaboration and increase efficiency, some study reaches will be selected to coincide with index reaches that are monitored annually by IDFG, the tribes, and the USFS. The proponents appropriately identify their objectives as meeting the intent of Action 180 in the 2000 Biological Opinion that specifically calls for funding of Tier 1 and Tier 2 studies to collect data for population status monitoring. The ISRP agrees that the insights derived from this research could have important applications for improving redd counts and assessing adult escapements currently conducted by other entities across the Snake River basin and, in fact, for the entire Columbia Basin.

In 1999, two of the current proponents submitted a proposal entitled “Evaluation of a Mark-Resight Survey for Estimating Numbers of Redds” with BPA Project #20055. The ISRP recommended the project for funding and commented: “A strong proposal that provides a comparison between aerial and ground surveys of redds. This research is much needed and should result in improved technique.” We continue to support this improved proposal.  Funding for the project was deferred, in part, because of the extremely low escapements in 1999 and 2000.  With anticipated increased escapements in the future, the proponents should be able to meet their objectives.

Comment: The proponents should address the relationship of this project to the NPT/PNNL hydroacoustic proposal No. 199703000.  If the NPT/PNNL hydroacoustic proposal numeration were funded and proves to be successful, would redd counts become obsolete?

Response: There are at two issues that are germane to answering this question: 

1.) the likelihood of success and feasibility of applying the hydroacoustic approach across entire river basins and 2.) the value of prior redd count data. 

1. Likelihood of success and feasibility

If proposal No. 199703000 can unequivocally show that the hydroacoustic 

enumeration procedure consistently provides a complete, or nearly complete (>95% of fish counted; White and Bennetts 1996), count of adult salmon, then redd counts might not be needed to provide an index of spawner abundance. Obtaining accurate counts of fish would be preferable to accurate counts of an index to number of fish (i.e., number of redds). However, we cannot address the probability of success of their technique without further details. As the ISRP commented in their review of proposal No. 199703000, “This is a long and rambling proposal that is hard to review, with a rather large budget. Some reviewers have misgivings about the proposed technologies and whether they will work. Some new documentation and justification for methods were presented orally. These should be included in the proposal and the proposal should be rewritten to better present the critical points, objectives, methods, and anticipated results. …..The statistical design for comparing video results with proposed electronic counts should be described.”

We note that if <95% of fish are counted, then the hydroacoustic approach will need to provide some rigorous method for assessing detection probability and the factors that might influence the bias, just as we are attempting to do via mark-resight methods for estimating number of redds. Moreover, usefulness of any counting technique requires comparison of its estimates to a known benchmark. Comparing 2 indices will only reveal how their estimates are related to each other, not how they are related to the true number of fish. 


If the hydroacoustic approach provided accurate estimates of adult salmon abundance, could the approach be applied in all areas where redd counts are currently being conducted? For river reaches with road access, one might give a qualified answer of yes, provided sufficient dollars were allocated and the projects were feasible to engineer. Obviously it would require substantial investments and major engineering efforts to apply the hydroacoustic approach to enumerate adults in larger stream reaches during high flow periods (the mainstem Salmon River below Yankee Fork, for example) where redd counts are currently used to monitor populations. For river reaches without road access and particularly for reaches that lie in designated wilderness or roadless areas, the answer would likely be no. In the Snake River basin, approximately 70% of the priority watersheds with listed anadromous fish are in wilderness or roadless areas (NMFS 2000). 

2. Value of redd counts

In Idaho and elsewhere in the Columbia River basin, redd counts have been applied to monitor salmon populations for nearly half a century. Discontinuing redd counts would truncate these extremely valuable long term datasets. Further, even if the hydroacoustic approach proved successful and feasible, it may need to be supplemented with redd counts to accurately estimate the reproductive population size. Several factors including sex ratios, numbers of jacks and precocial males, and pre-spawning mortalities may influence adults-per-redd ratios. Simply estimating the number of adults entering a spawning reach would not provide an accurate estimate of the reproducing population size. 

As a result of the factors described above, we suggest proposal # 199703000 has the potential to compliment redd surveys by providing spawner per redd data but believe the hydroacoustic approach is likely incapable of replacing redd counts across the Snake River basin. 

Comment: Success of this project apparently depends on funding of Project #199902000.  Are other projects that include redd counts also necessary?
Response: Projects noted under “d. Relationships to other projects” would enhance our efforts to collaborate and increase efficiency by selecting some study reaches to coincide with index reaches monitored annually by IDFG, the tribes, and the USFS. Specifically, BPA Projects #89098000, #199107300, and #199405000 would support and facilitate our work but would not determine the success of our research.   
Comment: In Task 2, the proponents note that different observers should be used in the ground surveys and the aerial surveys.  The ISRP notes that different observers should also be used to prepare the “ground truth map of redd locations” in objective 1.  

Response: We agree, and assure you that all three groups of observers (ground surveys under Objective 1, aerial surveys under Objective 2, and ground surveys under Objective 2) will be independently counting redds.      

Comment: The proponents note that the role of aerial and ground surveys may be reversed. It seems that two analyses should always be conducted regardless of the outcomes, i.e., consider the redds detected by one survey as “marked” and determine if those are or are not detected by the other survey.

Response: We agree and failed to include this in the initial proposal.

Comment: A third analysis would also seem to be useful.  Consider the Study reaches in Objective 1 with the “complete maps of redds” as of the date of following standard ground and aerial surveys. That is, the maps are the first sample of a Lincoln-Petersen survey, with covariates measured on the redds, etc.  Then consider the standard ground survey or aerial survey as the second sample and determine if the redds on the map were or were not sighted.  Probability of sighting redds during the ground survey or aerial survey could be estimated by logistic regression on covariates.  These correction factors might then be evaluated for potential use in “correcting” other ground or aerial surveys for visibility bias.

Response: We agree and included Objective 4. “Evaluate the influence of environmental and habitat characteristics on sightability of chinook salmon redds” to address the type of analysis you suggest. Under Task 1 we will measure a suite of environmental and habitat characteristics that potentially influence redd sightability and under Task 2 we will apply a model selection procedure to assess which variables have the most influence. Below we repeat Task 2 to reiterate our approach. 

“Task 2. Model the variables that most influence redd sightability. We will measure those variables thought to most influence sightability of redds.  We then will include various combinations of these variables in a set of logistic regression models (where detection [yes/no] for a given redd will be the response variable) and use AIC-based model selection and inference (Burnham and Anderson 1998) to assess variables which are the most important.”  

Comment: Data and metadata should be made available via Streamnet or other suitable electronic database.

Response: We agree to provide users with our electronic data, and will use Streamnet as one outlet for this information.

Comment: Finally, if effort can be allocated to measure the above covariates on a sample of stream points “available” for constructing redds, then a model (resource selection function of the covariates) for prediction of the relative probability that a point in the stream will be used as a redd site could be developed.

Response: In this proposal we are focusing our efforts on understanding bias and precision of redd counts. As a result, the covariates we will be measuring have been selected to evaluate redd sightability rather than spawning site suitability. Out intent is to measure the covariates in areas adjacent to redds; to properly measure spawning areas suitability would require us to include additional habitat variables and to expand the data collection to measure those covariates in both used and unused spawning areas. Further, the very low adult escapement rates and large areas of unused spawning habitat in our study area may make it difficult to accurately evaluate the factors that influence the probability of redd construction at a given location. Importantly, we infer from this comment and from a question in the oral discussion that the IRSP is interested in gaining a better understanding of the factors controlling the distribution of spawning salmon. While we strongly agree that this is an important issue, we suggest it is of sufficient magnitude and sufficiently distinct from our redd count research to warrant a separate project. Consistent with this belief, we submitted BPA proposal #28035 “Geomorphic controls on watershed-scale availability of chinook salmon spawning habitat in the Salmon River” to examine this issue in more detail. 

-------------------------------------

On a related matter, the NWPPC granted our request for within-year supplemental 2001 funds to BPA Project #199902000. We sought the funds to perform a pilot mark-resight analysis that applied some of the methods outlined in the current proposal. We collected information in five streams and are in the process of compiling and analyzing the data. As a result, we gained extremely valuable experience in 2001 that will enable us to more efficiently implement our approaches in the current proposal.
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Thank you for the thorough review of our proposals and the opportunity to respond to your comments, concerns, and questions. Please contact us if any of our responses require clarification.

Sincerely,

/s/ Russ
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/s/ Dan

Russ Thurow


Bill Thompson

Dan Isaak

Fisheries Res. Scientist 
Asst. Coop Unit Leader
Post-Doctoral Fellow

Rocky Mt. Research St.
University of Arkansas
RMRS and U. Idaho
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