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May 25, 2001

Tom Iverson

Columbia Basin Fish and Wildlife Authority

[Re: Supplemental Request for within year funds, BPA Project Number 9902000.]

Dear Tom:

Per direction from the Anadromous Fish Committee (AFC), we submit the attached document outlining a Supplemental Request for $89,670 for a more thorough mark-resight redd analysis as part of Project # 9902000. At its last meeting, AFC approved the initial request for $24,000 to perform a mark-resight redd analysis (G. James AFC Action Notes for May 22, 2001). During the discussion, several AFC members described the need for a more thorough evaluation of salmon redd counting methodologies. The purpose of the additional funds outlined in this Supplemental Request is to incorporate additional sampling to more thoroughly evaluate both temporal and spatial aspects of sampling bias and redd count precision. Results of this project will have potentially broad application for improving redd counts across the Snake River basin. An anticipated increase in chinook salmon escapements in 2001 provides a rare opportunity to perform a rigorous mark-resight analysis.  

Project # 9902000 has been supported by BPA funding since 1999 because it meets critical needs for long-term monitoring, indexing, acquisition of life history information, and analysis of the spatial structure of a wild chinook salmon population. The primary survey method, aerial redd counts, does not provide an estimate of precision or a measure of the proportion of the true number of redds it represents across time. Inadequately accounting for bias and precision may lead to misleading conclusions about population trends. We propose this mark-resight project to provide a valid measure of sampling bias and redd count precision. In 1999 Thompson and Thurow submitted a similar, but less thorough, proposal to BPA. The Independent Scientific Review Panel commented that this project is valid and much needed. Funding for the project was deferred, in part, because of the extremely low escapements in 1999 and 2000.

As a result of an anticipated increase in chinook salmon escapements in 2001, there is substantial justification for conducting the Supplemental mark-resight survey this year. In FY 2001, the predicted increase in escapement of wild chinook salmon provides a rare opportunity to dramatically increase the sample size. Without additional funding in FY 2001, we will miss the opportunity to sample the increased number of redds and rigorously measure sampling bias and redd count precision. 

Thank you for your consideration of this request.

Sincerely,

/s/ Russ Thurow (RMRS) and Bill Thompson (USGS)

Supplemental Request for a Within Year Increase in Funds for

Analyzing the Persistence and Spatial Dynamics

of Snake River Chinook Salmon


BPA Project Number 9902000

Sponsor: U.S. Forest Service, Rocky Mountain Research Station

Russ Thurow: Co-Principal Investigator, Rocky Mountain Research Station

Bill Thompson: Co-Principal Investigator, US Geological Survey

Allyn Meuleman: BPA COTR

Background:

History and Project Description:

The objective of project 9902000 is to describe factors influencing the spatial distribution and persistence of wild chinook salmon Oncorhynchus tshawytscha in the Middle Fork Salmon River. Chinook salmon stocks in the Snake River were listed under the Endangered Species Act (ESA) in 1992. The Council’s Fish and Wildlife Program (NWPPC 1994), the Salmon Subbasin Plan, and state management agencies (IDFG 1996) all call for long-term monitoring, indexing, and acquisition of life history information for chinook salmon. The draft National Marine Fisheries Service Snake River Salmon Recovery Plan calls for an analysis of the spatial structure of wild chinook salmon populations. Conservation theory suggests that recolonization and persistence of widely ranging species may be strongly influenced by the spatial geometry of remaining habitats. The relevance of these concepts to the persistence of declining stocks of chinook salmon is unknown. If patterns in the distribution and spatial structure of chinook salmon populations are important to their persistence in stochastic environments, effective conservation may imply maintaining or restoring a critical amount or mosaic of habitat as well as smaller scale habitat characteristics. Our results will advance current understanding of the relationship between landscape characteristics and the distribution, pattern, and persistence of chinook salmon. Such information could be key for development of conservation and restoration strategies. While this research is focusing on larger scale spatial questions about persistence, it has simultaneously provided information for intensively monitoring an ESA listed chinook salmon stock. Since 1995, we have been annually estimating the total number of wild chinook salmon redds in the drainage. These data have enabled managers to estimate annual adult escapement in order to monitor stock status and evaluate the influences of various mitigation and restoration efforts. Results will also help direct future mitigation and restoration efforts. In 2001 we are requesting a supplemental within year increase in funds to support additional work designed to more thoroughly evaluate the accuracy of redd counts, our primary survey method.

Past Spending:

Although the project has been in progress since 1995, FY 1999 was the initial year and FY 2001 is the third year of Bonneville Power Administration (BPA) support.

Year

BPA Request

BPA Approved

RMRS Cost Share

1999

$101.6K

$50K



$80.5K



2000

$103.8K

$50K



$85.7K

2001

$108.7K

$50K



$90K

How the Current Situation Arose:

Our primary technique for monitoring population trends has been aerial reconnaissance of chinook salmon redds. Our assumption is that redd counts represent a constant proportion of the true number of redds across time. Because a myriad of environmental factors can affect redd sightability, it is unlikely detection rates are constant. For example, there may be errors of omission and errors of inclusion. Further, a single count provides no measure of precision (i.e. no sampling variation is accounted for). Inadequately accounting for bias and precision may lead to misleading conclusions about population trends. We have been aware of the need for redd count validation since the project inception. In 1999 we submitted a proposal to BPA entitled “Evaluation of a Mark-Resight Survey for Estimating Numbers of Redds” with Project ID #20055. The Independent Scientific Review Panel (ISRP) 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.” (report for the Northwest Power Planning Council, Volume II, June 16, 1999, Document ISRP 99-2). Funding for the project was deferred, in part, because of the extremely low escapements in 1999 and 2000. In FY 2001, the predicted increase in escapement of wild chinook salmon provides a rare opportunity to dramatically increase the sample size and perform a rigorous mark-resight analysis. Without additional funding in FY 2001, we will miss the opportunity to sample the increased number of redds. Project 9902000 has been funded at a 50% level (approximately $100K requested and $50K funded) since 1999 (see Past Spending above). Consequently, all allocated funds have been needed to complete the existing work under 9902000; it will not be feasible to do the additional work required for the mark-resight survey. 

2001 Budget  

Project 



Request


Approved

Spatial Dynamics (9902000):

$108,754


$50,000

Supplemental Mark-Resight:

$  89,670


to be determined

Current Situation:

Purpose of the Additional Funds:

The additional dollars requested ($89,670) would fund an evaluation of the feasibility and cost-effectiveness of a modified two-sample, Lincoln-Peterson mark-resight estimator for obtaining unbiased and precise estimates of chinook salmon redds. The project objective is to provide a statistically rigorous means of monitoring salmon populations by producing a relatively unbiased estimate of redd numbers with a valid measure of precision. The initial request for an increase in within year funds ($24K) would investigate potential use of ground-based and aerial redd counts in a mark-resight estimator during one time period (September) near the end of the spawning period. This supplemental request would supersede the initial request and add two critical components: 1.) A measure of the true number of redds in a subsample of spawning reaches. This will be accomplished by intensively monitoring the construction of redds by spawning fish from the onset to the completion of spawning. 2.) A measure of the temporal aspects of redd sightability in a subsample of spawning reaches. This will be accomplished by recording the location of each newly constructed redd and assessing its sightability by subsequent observers. Additional funds are required to incorporate the “true” redd estimate and temporal components. As a result of an anticipated increase in chinook salmon escapements in 2001, there is substantial justification for conducting the supplemental mark-resight survey this year. Past annual redd counts have been as low as 20 redds in the entire basin and such low escapements would not provide an adequate sample size for comparing ground and aerial redd counts. Projected 2001 escapements will enable us to perform a rigorous analysis.

Proposed Actions:

Our approach will be to select spawning reaches within the Middle Fork Salmon River drainage to encompass a range of physical conditions and redd densities. Within a subsample of reaches, trained and experienced personnel will conduct intensive, periodic (every 3-4 day) redd counts and map new redd locations during the entire spawning period (approximately August 1 to September 15). Near the end of the spawning season (September), other experienced personnel will independently count and map chinook salmon redds in those selected areas of the Middle Fork Salmon River drainage using aerial and ground counts. Aerial counts will be completed using existing funds allocated to Project # 9902000. All ground-based counts would be funded with the additional dollars requested for the Supplemental mark-resight survey listed below. Each detected redd will be mapped and its location recorded with geographical positioning system (GPS) equipment. To avoid further observer bias, the September redd counts will be completed by individuals who have extensive experience (>20 years) completing chinook salmon redd surveys.

Detailed Chronology of Actions

1. We will select study reaches to encompass a range of morphological channel types (i.e. narrow and steep gradient reaches, broad and low gradient reaches, and intermediate reaches), canopy cover (i.e. open, dense, intermediate), and redd densities. 

2. We will interview, hire, and train four biologists with experience completing chinook salmon redd counts. We will interview and hire two additional biologists with extensive (>20 years) experience completing chinook salmon redd counts. 

3. From August 1 to September 15, 2001, the four biologists described in #2 will periodically (every 3-4 days) walk and search for spawning chinook salmon and redds in a subset of reaches. Each detected redd will be mapped and its location recorded with geographical positioning system (GPS) equipment. The biologists will also assess their ability to detect previously constructed redds in subsequent surveys.     

5. From September 1-15, 2001, the two highly experienced biologists described in #4 will complete ground surveys of chinook salmon redds in study reaches. Each detected redd will be mapped and its location recorded with geographical positioning system (GPS) equipment.

6. Also in September 2001, Co-Principal Investigator Thurow will complete an independent aerial redd survey as he has done annually since 1995. Each detected redd will be mapped and its location recorded with geographical positioning system (GPS) equipment. 

7. GPS files will be corrected using base station information. We will plot and map redd distributions using a Geographic Information System (GIS). 

8. Co-Principal Investigator Thompson will direct the most appropriate statistical analysis of the mark-resight data. In the analysis, we will evaluate temporal aspects of redd sightability by assessing our ability to detect redds constructed at various times during the spawning period. We will evaluate redd count accuracy and precision by comparing September ground counts, September aerial counts, and the estimate of the “true” redd population. In the analysis of the September counts, the ground count will be treated as the initial sample or “mark” and the aerial count treated as a second sample; those redds counted during both surveys will be “resights”. There will typically be both “marked” and “unmarked” redds in the second sample. These three quantities will be incorporated into Chapman’s (1951) modification of the Lincoln-Peterson estimator and used to generate a population estimate with a measure of precision. We will also estimate a cost function (Thompson et al. 1998), and assess logistical considerations. 

9. Annual and quarterly reports will be submitted.

10. We will broadly disseminate information to cooperating agencies, tribes, and universities and publish results.

Total Cost of the Proposed Supplemental Mark-Resight Project - $77,870

Personnel:

$35,000

Fringe Benefits: 
$  7,192

Supplies:

$22,000

Operation & Maint.:
$  4,700

Travel:


$  7,100

Indirect Costs:

$13,678

________________________

Total


$89,670

Issue:

Project # 9902000 meets critical needs for long-term monitoring, indexing, acquisition of life history information, and analysis of the spatial structure of a wild chinook salmon population. The primary survey method, aerial redd counts, currently provides no measure of precision and we have no measures of the proportion of the true number of redds it represents across time. Inadequately accounting for bias and precision may lead to misleading conclusions about population trends. We propose a Supplemental mark-resight project to provide a more thorough evaluation of both temporal and spatial aspects of sampling bias and redd count precision. The IRSP has commented that this project is valid and much needed. An anticipated increase in chinook salmon escapements in 2001 provides a rare opportunity to dramatically increase the sample size and perform a rigorous mark-resight analysis. Without additional funding in FY 2001, we will miss the opportunity to sample the increased number of redds. 

Request:

The Rocky Mountain Research Station requests an additional $89,670 for a Supplemental mark-resight redd study as part of Project # 9902000 in order to provide a valid measure of sampling bias and redd count precision.  
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