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Project Location. Please describe the geographic location, water bodies, and the location of the project in the watershed, i.e. nearshore, tributary, main stem, off-channel, etc.
The proposed work will focus on sampling the marine epi-pelagic habitats of the San Juan Islands. Specific sampling locations will be determined during the course of this project by working with the Washington Department of Fish and Wildlife (WDFW), the local fishing community, and the Technical Advisory Group.
Brief Project Summary. Summarize your project in a few sentences. Please be brief, you will be asked for details in the following questions.
The proposed work will take initial steps to assessing the role of Chinook residency relative to salmon recovery, focusing on the San Juan Islands—marine habitat heavily utilized by resident Chinook. We will determine the natural populations represented, the relationship between residency and overall marine survival, what influences residency, and the relative importance of the San Juan Islands environment to sustaining this unique life-history trait that provides diversity and resilience to the Puget Sound Chinook ESU. Results will help determine the relative priority of protecting the resident form and what steps, including habitat restoration and protection, harvest changes, and hatchery management modifications, can be taken to do so. This collaborative effort is a component of the Salish Sea Marine Survival Project. 
Problems Statement. Please describe the problems your project seeks to address by answering the following questions.
0. Describe the problem including the source and scale.
During the 1980s, marine survival (smolt-to-adult returns: SARs) and total adult returns for ESA-listed Puget Sound Chinook salmon stocks declined precipitously and have remained low to the present in the greater Salish Sea (Puget Sound and the Strait of Georgia in Canada) (see figure 1). In contrast, stocks from adjacent regions exhibited modest or no declines over the same period. These coherent trends within, but not among regions suggest that conditions within the Salish Sea are responsible for the decline in marine survival. As survival declined during the mid 1980’s so did the proportion of the so-called “resident” form of Chinook caught in the Puget Sound recreational fishery (see table 1 and figure 2.). During this period, initial investigations suggest the relative proportion of residents to non-residents showed an overall decline even though total hatchery release numbers steadily increased (Chamberlin and Quinn, unpublished data; figure 2.).
Chinook are a particularly diverse species of Pacific salmon displaying significant variation in life history type and behavior. While Chinook salmon populations display broad-scale differences in marine spatial distributions associated with life-history type and latitude (Weitkamp 2010), individuals within some populations display another level of variation: the existence of “resident” salmon that remain in the protected marine waters of the Salish Sea (Puget Sound, the Strait of Georgia, and associated waterbodies) and other interior waters along the coast of North America. This migration pattern affects their encounter rate by fisheries within state waters and interceptions in Canadian waters (Chamberlin et al. 2011; Chamberlin and Quinn 2014). These resident salmon (wild and hatchery derived) have been considered common and known to Puget Sound and Strait of Georgia fishermen and fisheries management agencies for decades (Haw et al. 1967; Pressey 1953). And, more recent data indicate resident Chinook constitute a significant fraction (up to about 30% of hatchery reared fish) of all the Chinook salmon produced by rivers in Puget Sound (Chamberlin et al. 2011; O'Neill and West 2009).
Research on broad scale migratory behavior and tissue contaminants of resident Chinook salmon within Puget Sound suggests a continuum of movement patterns by individual resident fish within the Salish Sea, extending to the Pacific Ocean and back (O'Neill and West 2009, Kagley et al. in prep). The San Juan Islands are geographically located in the center of the Salish Sea between the Strait of Georgia and Puget Sound and at the eastern end of the Strait of Juan de Fuca connecting the Salish Sea to the Pacific Ocean. In addition, mean capture rates (# fish/angler-trip) of resident Chinook salmon in associated marine waters of the San Juan Island (i.e. Marine Area 7/WDFW Statistical Area 7) in recent years is the highest of any other Marine Area in Puget Sound (Kraig 2014). Together, the location of the islands and the observed encounter rate with resident fish would suggest the San Juan Islands are an important marine habitat of the resident life history.
While existing data suggest resident Chinook are important contributors to the viability of the Puget Sound Chinook population, and are on the decline, we have little information that would help guide the rationale, basis, and direction for recovery actions targeting resident Chinook. Because of this, actions directed at sustaining resident Chinook are either absent from Chinook recovery planning, or are not well justified. 
This poses a significant data gap for salmon recovery, especially for the San Juan Islands as a potentially important habitat for these fish. The need to fill this data gap in recovery planning has been repeatedly mentioned as a priority by the San Juan Islands Salmon Recovery Technical Advisory Group (TAG) – (pers. comm. TAG June 2013 & 2015 meetings, and see letter of support for this project). Specific data needs to address are:
· Current information regarding the relative contribution and distribution patterns of the resident form of Chinook to the returning adult population has largely been driven by hatchery fish. Little is known about the wild component. Also, changes in the relative contribution of residency in low vs. high years of marine survival have not been investigated.
· The processes fundamentally driving resident behavior are not well understood.
· The relative importance (residence time and contributions to growth) of San Juan Islands and the greater Salish Sea to the resident life history is unknown.
· Diet information for individual resident Chinook is limited and is largely based on hatchery individuals captured in central Puget Sound over a short time period. 
0. List the fish resources present at the site and targeted by your project.
	Species
	Life History Present (egg, juvenile, adult)
	Current Population Trend (decline, stable, rising)
	Endangered Species Act Coverage (Y/N)

	Chinook
	Sub-adult, adult
	Decline
	Y


0. Describe the limiting factors, and limiting life stages (by fish species) that your project expects to address.
This project targets the resident form of Chinook, what drives the resident behavior and what supports its survival in habitat considered important to sustaining the resident form of Chinook, the San Juan Islands. This life-stage that is known to be of significance to wild Puget Sound Chinook (Haw et al. 1967; Pressey 1953), and preliminary evidence suggests that the resident form has declined in abundance (see table 1 and figure 2). 
Project Goals and Objectives
0. What are your project’s goals? 
The overarching goals of the proposed work are to: 
1) Build a fundamental understanding of which natural spawning populations contribute to the resident population in the San Juan Islands and determine the relationship between the resident life-history type and overall marine survival. These efforts serve as the foundation for evaluating the relative contribution of residents to natural spawning populations and the implications of this behavior type for salmon recovery both locally and throughout the region.
2) Determine how movement patterns and early growth history influence or relate to the resident behavior—and how important the San Juan Islands are to individual growth. 
3) Assess the resident Chinook diet. Evaluate how local prey resources support the resident Chinook population in the San Juan Islands and Marine Area 7.
4) Use results of these analyses to establish next steps in assessing residency in a recovery context, to test current assumptions in the San Juan Islands recovery plan, and, where appropriate, to identify recovery actions that support the resident life-history trait of the Puget Sound Chinook ESU.
0. What are your project’s objectives? 
Project objectives are listed below, referenced to the goals, above:
1) Build a fundamental understanding of which natural spawning populations contribute to the resident population in the San Juan Islands and determine the relationship between the resident life history type and overall marine survival.
a) (by September 30, 2018)Determine which natural-origin populations are currently contributing to the resident population in the San Juan Islands and adjacent marine waters (Area 7). Collect tissue samples from natural-origin Chinook captured in the San Juan Islands and Marine Area 7 between November and March. Individuals captured during this period can conservatively be assumed residents as they are captured outside the period when the majority of ocean migrants return to their natal rivers (Chamberlin et al. 2011; Quinn et al. 2011). Tissue samples will be used to genetically identify populations of origin for wild Chinook salmon.
b) (by December 30, 2017)Assess the relationship between residency and overall marine survival. Compare contributions or relative proportions of hatchery fish captured as residents within Marine Area 7 between periods of high (early 1970’s to mid-1980’s) and low marine survival (late 1980’s to present) in the Salish Sea using coded-wire tag (CWT) recovery data. 

2) Determine how movement patterns, growth, and early growth history influence or relate to the resident behavior—and how important the San Juan Islands are to individual growth.
a) (by December 30, 2018)Use an otolith microchemistry, stable isotope analysis to determine movement patterns (and residence time) of resident fish within the Salish Sea (Puget Sound and Strait of Georgia) and among the Salish Sea and the Pacific Ocean, along the continuum from marine entry to capture. Collect otoliths from natural and hatchery-origin resident fish. Evaluate differences and patterns among populations. 
b) (by October 30, 2018) Use otolith microstructure and scale morphometric techniques to evaluate the growth history for fish captured as residents in Marine Area 7, and identify potentially unique patterns compared to known ocean migrants. Use this analysis to establish a marker to later be used to assess the current and historic contribution of residents to the spawning composition of specific natural populations in the Salish Sea. 
c) (by October 30, 2018) Use scale growth analysis/techniques to compare growth rates among resident fish inhabiting different areas of the Salish Sea as determined using stable isotope techniques referenced above. Determine the relative importance of the San Juan Islands to individual growth of resident Chinook.
3) Assess the resident Chinook diet. Evaluate how local prey resources support the resident Chinook population in the San Juan Islands and Marine Area. 
a) (by September 30, 2018) Quantify size- and age-specific diet composition and the relative importance of specific diet items for individual resident Chinook salmon captured in Marine Area 7. Evaluate the relative contribution, index of relative importance (IRI) of prey items or species found in diets of resident fish. Examine the relationship between predator size and age to prey size and species composition.
4) Use results of these analyses to establish next steps in assessing residency in a recovery context, to test current assumptions in the San Juan Islands recovery plan, and, where appropriate, to identify recovery actions that support the resident life-history trait of the Puget Sound Chinook ESU.
a) (by December 30, 2018) Describe in a final report. See details in section 10.A.
b) (beyond scope of this project) Use the San Juan Islands recovery planning process, the regional recovery planning process (via Puget Sound Salmon Recovery Council), and the management mechanisms of the Salish Sea Marine Survival Project to implement assessment next steps and management actions in response to the findings of this assessment. See relevant details in section 10.A. and in Post-Application responses to Review Panel comments.


0. What are the assumptions and constraints that could impact whether you achieve your objectives? 
The primary assumptions associated with the proposed work revolve around our definition and assumption that fish used throughout our analyses are indeed representative of the resident population. We define a resident as a fish captured during the winter and early spring months (Nov-Mar) purposely excluding the period when both residents and ocean migrants are presumably present in the area (e.g. Apr-Oct). Although we must assume resident fish are present in months outside our defined sampling window, it would be impossible to distinguish residents from migrants during the summer/fall period. Thus our definition remains conservative to the overall abundance of resident fish but provides sufficient confidence that our samples will be representative of the resident population. This definition has been used for the majority of past research on Puget Sound resident Chinook and coho salmon. Furthermore, the otolith microchemistry and contaminant methods will be used to validate our definition and provide redundancy in assessing our assumption of residency for individual fish 
For Objective 1b we will use data collected exclusively from hatchery-reared individuals (CWT recovery data) to determine how the stock-specific and overall relative contributions of residents in Marine Area 7 relate to overall marine survival trends for Chinook salmon in the Salish Sea from mid 1970’s to present. We acknowledge that this dataset represents hatchery-origin fish and only a portion of the overall resident population. However, no comparable dataset exists for natural-origin fish for this particular analysis. Our analysis is aimed at evaluating whether the proportion of residents changes during periods of high and low marine survival and makes no assumption about individual behavior. It does, however, assume that the proportion of hatchery fish is a relatively conservative estimate of total resident proportion and thus any patterns or trends in the data associated with high and low survival periods could be interpreted to be representative of the true relationship between resident behavior and marine survival. 
Weather may result in delays or schedule changes, but shouldn’t affect the overall outcome of this project given the ample time within the sampling period to make sure planned sampling events occur. Sample sizes are dependent upon sampling success. Some data collection is dependent upon fisher participation; however, project leads have been working with local fishermen on various projects for some time now and we don’t expect any issues. Match funding is secured. 
Project Details
0. Provide a narrative description of your proposed project. 
The proposed work will take initial steps to assessing the role of Chinook residency relative to salmon recovery, focusing on the San Juan Islands—marine habitat heavily utilized by resident Chinook. We will determine the natural populations represented, the relationship between residency and overall marine survival, what influences residency, and the relative importance of the San Juan Islands environment to sustaining this unique life-history trait that provides diversity and resilience to the Puget Sound Chinook ESU. Results will help determine the relative priority of protecting the resident form and what steps, including habitat restoration and protection, harvest changes, and hatchery management modifications, can be taken to do so. This collaborative effort is a component of the Salish Sea Marine Survival Project. The following describes the sample collection and analysis for this effort. The analyses are organized by the project objectives that they achieve.

Sample Collection 
Scale, otolith, tissue and diet samples will be collected from Chinook captured between November – March in 2016-2018. New samples will primarily be collected using hook-and-line techniques via individual anglers. Some additional samples will be collected at selected fishing derbies to increase sample sizes and broaden the spatial extent of sampling. All sizes/ages encountered will be targeted. Each individual sampled will be measured to fork length (mm) and, where possible, weighed to the nearest gram. Natural-origin Chinook will be targeted; however, hatchery-reared individuals will also be included. Hatchery fish comprise a large component of Puget Sound Chinook salmon while also contributing significantly to the resident population (Chamberlin et al. 2011; O'Neill and West 2009). Collecting hatchery-origin fish will increase sample sizes and enable direct comparisons between the growth and behavior of natural-origin and hatchery reared salmon. Sample sizes for each objective, described in the attached budget table, were determined by the collaborating investigators and were based upon previous efforts to evaluate similar questions using the selected methods.
One goal of the proposed work is to incorporate local knowledge and expertise into our sample collection efforts. In doing so, we hope to create a more efficient sampling platform, increase the sampling effort, facilitate communications with the recreational fishing community, and further stakeholder investment in the project, its outcomes, and salmon recovery efforts in the region. As such, our sampling program will include a small number (n = 5-7) selected anglers charged with obtaining various types of samples throughout the entire sampling period. Selected anglers will be chosen through an interview and vetting process to be developed by project investigators and the San Juan County Technical Advisory Group. Where practical, selected angler sampling will also be supplemented by WDFW staff biologists who perform winter Chinook test fisheries in Marine Area 7. Anglers selected for sample collection will be briefed on project goals, objectives, and potential outcomes as well as trained in the proper techniques for collecting all sample types and data recording methods. All necessary equipment will be provided and  project participants (e.g., Kwiaht and Long Live the Kings staff in the San Juan Islands) will periodically accompany the fishermen to ensure the sample collections meet all QA/QC standards established by the investigators. Participating anglers will be covered under scientific collection permits obtained by the investigators.
The selected anglers will be charged with sampling both natural and hatchery-origin fish. Fish will be separated into three categories (natural, hatchery CWT, hatchery no CWT) to determine which samples will be taken from each individual. Primary samples of natural-origin and hatchery-no CWT fish collected by selected anglers will include scales, tissue samples (caudal fin clip) and stomach contents (gastric lavage). However, a subset of natural-origin fish will also be sacrificed for otolith collections. All hatchery CWT encountered by selected anglers, up to the targeted sample quantities, will be sacrificed for CWT, whole stomachs, otolith and scale collection. Geographic information will be recorded for all fish sampled as part of the program.
Fishing derbies provide a unique opportunity to maximize sampling effort across a broad spatial extent for a single collection event. We will target the Friday Harbor (December) and Anacortes (March) fishing derbies for sample collection. Samples collected at derbies will include scales, otoliths, whole stomachs, and coded-wire tags. Samples collected from fishing derbies will be from hatchery-reared individuals as fishing regulations prohibit retention of natural-origin Chinook salmon between Oct 1 and Apr 30 in Marine Area 7. Where possible, geographic information will be solicited for each individual sampled. The resolution of the geographic information will correspond to the North, South, East, and West sections of Marine Area 7 or within the San Juan Islands. Sample collection at fishing derbies will be coordinated with appropriate derby sponsors and WDFW personnel. 
Analyses
Objective 1a, Natural-origin population structure: A primary piece of the proposed work will be to assign individual fish to specific populations. This is critical for all natural-origin Chinook salmon sampled as part of the proposed work. The WDFW will conduct genetic stock identification (GSI) of all samples returned to the laboratory using the new Chinook Technical Committee’s standard 192 SNP (single nucleotide polymorphism) panel. This PANEL promises improved resolution for specific stock identification. This information will be used to identify assumed residents captured in Marine Area 7 or the San Juan Islands. Genetic stock identification of natural-origin Chinook that represent this life history type has never been reported and would provide a critical piece to understanding a relatively unknown and, potentially very important, migratory strategy for Chinook salmon unique to the Salish Sea. We will seek to analyze up to 450 samples over a 2 year period. 
Objective 1b, Relationship between residency and marine survival: The goal of this CWT analysis will be to provide a meta-analysis of population composition in Marine Area 7, to determine how relative contributions of resident Chinook correspond to observed periods of high and low marine survival. This information will evaluate how the resident behavior may relate to overall marine survival among cumulative and individual populations. CWT information is commonly used to analyze fishery catch data (Cormack and Skalski 1992; Pascual 1993; Weitkamp 2010) and has recently been the focus of efforts to describe historical distributions of resident fish in Puget Sound (Chamberlin et al. 2011; Chamberlin and Quinn 2014). However, the extent of previous CWT analysis for resident fish was limited to certain years and hatcheries in order to make conclusions across a broad spatial scale. The proposed work would expand the temporal extent of previous work by analyzing within a single Marine Area. Furthermore the proposed analysis would incorporate Canadian release groups known to be abundant in Marine Area 7 (Beamer and Fresh 2010). 
All CWT data will be accessed via the Regional Mark Information System database supported by the Regional Mark Processing Center (www.rmpc.org). Analysis will be limited to recoveries within Marine Area 7 of Puget Sound between November and March. Relative contributions will be evaluated for each tag code and can be scaled up as necessary to determine contributions from each Puget Sound or the Strait of Georgia to the resident population in Marine Area 7. Relative contributions will be calculated based on methods used in similar analyses of CWT data (Adlerstein et al. 2007; Chamberlin and Quinn 2014; Weitkamp 2010). Relative proportions of resident fish among specific hatchery release groups or tag codes will be determiend as the number of recoveries in Marine Area 7 between November and March divided by the number of total recoveries of Chinook salmon in Marine Area 7.
Objective 2a, Movement patterns: Otolith microchemistry techniques have been used to identify and evaluate migration behavior in several species of fish (Gao and Beamish 1999; Gao et al. 2001b; Nelson et al. 1989). The technique has been widely used in salmonids to determine variation in anadromous life histories (Bond et al. 2014; Quinn et al. 2014) or to determine differences migration timing or ocean entry (Campbell et al. 2015; Volk et al. 2010). Within Puget Sound, otolith microchemistry using stable isotopes analysis has been used to successfully differentiate between resident and migrant individuals within distinct populations of Pacific Herring (Gao et al. 2001a). We propose to use otolith microchemistry to describe movement of resident Chinook, captured in Marine Area 7, among coarse habitat features (San Juan Islands, Puget Sound, Strait of Georgia, and Pacific Ocean). We propose to assess movement over a broad time-scale (e.g., summer vs winter).  Previous research efforts successfully used acoustic telemetry to evaluate the movement of resident Chinook in the San Juan Islands at a fine scale. However, due to limited by battery life of individual tags the telemetry results only represent a fraction of the fish’s life. Without the assessing the entire portion of the marine life stage, it’s difficult to ascertain which habitats are most critical to the growth and survival of resident Chinook. Stable isotope analysis can integrate across the entire marine portion of the life cycle for an individual providing a long-term evaluation of movements at a coarser scale. Based on previous research we believe it plausible to distinguish between interior Puget Sound, northern Puget Sound, Strait of Georgia, and the Pacific Ocean. We propose to evaluate oxygen and carbon stable isotope concentrations along the otolith for periods that represent summer and winter growth for each individual. 
Objective 2b, Growth history patterns and the creation of a resident marker:  Elemental (otoliths) and growth (scales) analysis will be conducted to evaluate growth history among individuals with an attempt at determining a resident growth signal or “marker”. Preliminary analysis of ocean (coastal WA) caught Chinook salmon scales that were genetically assigned to Puget Sound stocks have suggested that a growth signal specific to Puget Sound may be identifiable (WDFW, NOAA, unpublished data). Growth patterns for individuals captured as residents as part of the proposed sampling plan will be compared to fish known to be ocean migrants (ocean recoveries) for both hatchery and natural origin individuals. Both size and growth rates through time as calculated by microstructure and scale morphometric techniques will be compared among individuals. Identifying a relatively cost effective method to evaluate and enumerate the proportion of Salish Sea/Puget Sound resident fish among the returning adult populations, and specifically for natural origin populations, would be greatly informative to salmon recovery. Furthermore, such a tool would enable subsequent evaluation of historical contributions of resident fish to natural origin populations by applying the method to archived otolith or scale samples for Puget Sound Chinook.
Objective 2c, Individual growth associated with movement patterns: Preliminary analysis of ocean (coastal WA) caught Chinook salmon scales that were genetically assigned to Puget Sound stocks have suggested that a growth signal specific to Puget Sound may be identifiable (WDFW, NOAA, unpublished data). Such information would be useful for examining the relative importance of specific habitats or regions critical to this behavior type while informing local recovery efforts about the relative importance of the San Juan Islands to individual resident fish. We propose to use scale morphometrics to assess growth associated with the resident type life history. Furthermore, we will seek to combine the morphometrics with stable isotope analyses of otoliths to assign specific periods of growth to regions within the Salish Sea. These results would provide an assessment of the relative importance (growth) of different regions throughout the Salish Sea, including the San Juans and Marine Area 7, through time for a given individual resident Chinook. Lastly, the scale analyses would provide age information for each individual fish used in our diet analyses to provide comparisons of prey preference among fish of different ages.
Objective 3a, Quantify size- and age-specific diet composition: The growth and abundance of resident Chinook in Marine Area 7 may be limited by resource availability and distribution, in particular during the winter months. Juvenile Chinook sampled in the San Juan Islands in summer since 2009 largely rely on juvenile Pacific sandlance and juvenile Pacific herring (R. Barsh, unpublished data). Other prey resources may also be seasonally important. Stomach contents will provide a preliminary map of the distribution of prey utilization that may lead to identification and protection of crucial prey and their winter habitat, and yield clues to the risks and adaptive benefits for resident Chinook in the Salish Sea. Stomach contents will be identified to species; weighed (dry); and sub-sampled and preserved (by freezing) for eventual geographic specification of prey species by genetic and/or isotopic methods. Prey data (species mix, grams of prey per gram of salmon, IRI) will be mapped by date and location of capture of Chinook. Diet composition will be compared among hatchery and natural origin individuals. Furthermore we will evaluate age- specific and/ or size-specific (predator size) patterns in prey size, prey species, and/or composition.
Contaminant Fingerprints Analyses [funded with match money]: The contaminant fingerprint analyses will be used as an independent validation tool for both movement patterns and the assumption of residency for a subset of individual samples. Patterns of persistent organic pollutant (POPs) have been used to infer foraging habitats and diet preferences of marine species, originally for marine mammals (Anguilar 1987,Anguilar and Jover 1993, Herman et al. 2005), and more recently with various fish species (Ashley et al. 2003, Svendsen et al. 2008, West et al. 2008). POPs are man-made chemicals that are released into the environment. POPs have long half-lives, are lipophilic , and are accumulated in many species via consumption of prey (Niimi 1996). The amounts of POPs released into coastal environments varies regionally such that POPs patterns in marine species can reflect time foraging in coastal regions with distinct chemical inputs. Within the Salish Sea distinct chemical fingerprints have been measured for Pacific herring (Clupea pallasi) in the central and southern Puget Sound and those from the Strait of Georgia (West et al. 2008). Distinct chemical fingerprints have also been measured in resident Chinook salmon caught in the central Puget Sound compared to know ocean migrants, associated with the different marine distributions of these two forms (O’Neill et al. in prep.). 
Reporting [and Next Steps Beyond the Scope of this Project]
Objectives 4a,b: A final report will be developed that synthesizes the results of the analyses, then uses the results to establish next steps in assessing residency in a recovery context, to test current assumptions in the San Juan Islands recovery plan, and, where appropriate, to identify recovery actions that support the resident life-history trait of the Puget Sound Chinook ESU. 
Once this is completed, using the Salish Sea Marine Survival Project as the primary mechanism, LLTK is committed to continuing to pursue next steps toward recovery actions. This includes working with WDFW and the Tribes to seek funding for and implement a Puget Sound-wide assessment of the relative contribution of residents to relevant natural populations identified through this study. It also includes working with the San Juan Islands recovery planners, the Puget Sound Salmon Recovery Council, and the agency managers of the Salish Sea Marine Survival Project Coordinating Committee to update recovery plans and assess and implement management actions (hatchery, harvest and habitat) in response to the findings of this assessment (approach to filling data gap described in section 10(a), below). LLTK has a great deal of experience working with our regions managers on applying science in salmon management. We previously spent a decade working with them to implement hatchery reform, and helped WDFW implement an integrated, outcome-based management approach for the entire fisheries division of their agency through the 21st Century Salmon and Steelhead Project.
0. Provide a scope of work. 
All of the proposed tasks are described in detail in response to part A, above. Those carrying out the work and an affiliated timeline for executing each component are identified, below. 
· Sample Collection – Leads = Joshua Chamberlin (NOAA), Mike O’Connell (LLTK), Russel Barsh (Kwiaht). Sample collection to be performed with selected recreational anglers, described above. The WDFW test fishery crew will also be used. Sample collection protocol and angler selection process will be developed with the San Juan Technical Advisory Group. 
· Objective 1a (Genetic Analysis) – Ken Warheit, WDFW
· Objective 1b (CWT retrospective analysis) – Josh Chamberlin, NOAA
· Objective 2a (Stable Isotopes)  – Lance Campbell, WDW 
· Objectives 2b, 2c (Aging and Growth) – Lance Campbell, WDFW will do the aging and growth analysis on scales and otoliths.
· Objective 3a (Diet Composition) – Russel Barsh and Kwiaht
· Validation of residency and movement (Contaminant Fingerprint) – Sandie O’Neill, WDFW
· Synthesis and Reporting – Josh Chamberlin is lead in reporting the analyses; however, this work will include all participants performing analyses
· Project management and reporting - Michael Schmidt and Iris Kemp, LLTK):  LLTK will facilitate collaborator meetings; assist with protocol development; permitting and angler interviews; purchase equipment; develop and implement a communications strategy via the Salish Sea Marine Survival Project; manage finances and subcontracts; and establish the results of these findings in a recovery context as described in the reporting section of 5(a).

Deliverables: The proposed project will result in a final report, described section 5(a), above .
Timeline (shade = level of intensity for each task)
	Tasks
	2016
	2017
	2018
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	Q3
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	Contaminant fingerprint
	
	
	 
	 
	 
	
	
	 
	
	
	

	Synthesis and reporting
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


0. Explain how you determined your cost estimates. 
A detailed budget is included. Project management costs were based on LLTK’s experience managing similar collaborative efforts. Costs for field data collection, data analysis, and reporting, and supplies and equipment were developed with the help of the proposed contractors who have experience performing the work proposed. Match amounts are based upon match funding available via other sources associated with the Salish Sea Marine Survival Project that this work is a component of. 
0. How have lessons learned from completed projects or monitoring studies informed your project?
Several previous and ongoing studies directly relate to the proposed work. Most recent work has focused on answering broad-scale questions related to relative contributions, distributions, and comparative toxicology while focusing almost entirely on hatchery origin individuals. The proposed study would integrate their results and extend these efforts to include natural origin fish, evaluate how the proportion of residents in the population is  related to marine survival, assess prey use or preference varies by age and size, and how movement patterns and early growth history influence or relate to the resident behavior. Recent acoustic telemetry efforts in the San Juan Islands will provide context for evaluating local movement patterns and hypotheses associated with prey resources and foraging behavior. The proposed diet and growth analysis will be informed by, and relate to, current and previous work on fish distribution and critical growth periods. Understanding forage fish distribution in the context of prey availability as taken from stomach contents of individuals will aid analysis and interpretation of results. Lastly our work will build upon current efforts evaluating how the San Juan Islands contribute to early marine growth and overall survival for outmigrating juvenile Chinook salmon. 
If your project includes an assessment or inventory 
0. Describe any previous or ongoing assessment or inventory work in your project’s geographic area and how this project will build upon, rather than duplicate, the completed work.
This work compliments the SRFB-funded Quinn et al, “Resident and Migrant Salmon and Trout Nearshore and Marine Habitat Use”, but focuses more on understanding residency from a population structure, productivity and survival perspective: elements that must be understood to determine the role of residency in Puget Sound Chinook salmon recovery. This work also utilizes growth and diet analyses approaches similar to the ongoing juvenile Chinook critical growth and survival study, also partially funded by SRFB. 
If your project includes developing a design (NOT APPLICABLE)
If your project includes a fish passage or screening design (NOT APPLICABLE)
Will you apply for permits as part of this project’s scope? (Yes, see PRISM for list)
Context within the Local Recovery Plan.
0. Discuss how this project fits within your regional recovery plan and/or local lead entity’s strategy to restore or protect salmonid habitat (i.e., addresses a priority action, occurs in a priority area, or targets a priority fish species).
Following the Data Gap framework of Manual 18:
1) The data gap limits subsequent project identification or development.
Yes. The data needed to assess and support recovery actions associated with resident Chinook are limited or absent from the San Juan Islands recovery plan chapter, and the Puget Sound Chinook ESU recovery plan in general. See figure 3 at the end of this document for a complete description of the data gaps addressed and how they contribute to the identification and development of future projects/recovery actions. Also, see figure 4 at the end of the document for relevant comments from individual San Juan’s Technical Advisor Group members on June 12, 2015. They are displayed here to document the TAG’s perception on the value of this work. Finally, see our “Response to Post-Application Comments” beginning on p. 19.
2) The regional organization or lead entity and applicant can demonstrate how it fits in the larger context, and how it will address the identified high priority data void.
The resident form of Puget Sound Chinook is a unique life-history trait that provides diversity and resilience to the Puget Sound ESU warranting attention for recovery planning. Information regarding the relative contribution of residency to the productivity of Puget Sound Chinook salmon, the factors that drive resident behavior, and the key prey items they depend upon are significant data gaps for Puget Sound salmon recovery as a whole and the San Juan Islands in particular given that the Islands include marine waters heavily utilized by resident Chinook.
The need for this particular assessment is not explicitly stated in the WRIA 2 salmon recovery chapter or the current 3-year work plan. Such work is generally indicated as a priority in the actions table of the 2005 WRIA 2 Recovery Planning Chapter (p. 102 Data Collection and Research, columns 4 & 5, respectively). However, the San Juan Salmon Recovery Technical Advisory Group has repeatedly expressed strong interest in addressing this data gap as they are working toward updating their recovery plan (mentioned in 2013 when we first met with them and again this year. Also see their letter of support for this effort, and their comments in figure 4 at the end of this document). Also, the recovery chapter and current 3-year work plan state the San Juan Islands planners have difficulty assessing WRIA 2 contribution to salmon VSP parameters and recovery. As stated in the 3-year work plan, baseline data on habitat and salmon data have been collected (p. 5); however, the links between those, that would help assess the regions contribution to VSP and recovery, are not there.
Determining whether factors affecting the productivity of resident Chinook are limiting overall marine survival of Puget Sound Chinook has also been identified as a high priority via the Salish Sea Marine Survival Project US Salish Sea Technical Team 2014 – study 9)[footnoteRef:1]. And, the work of the Salish Sea Marine Survival Project has been identified as a high priority in the 2014-16 Puget Sound Partnership Biennial Science Work Plan, p. 37) and in the Puget Sound Partnership Action Agenda (as Near Term Action A6.4 and on p. 93, A6. Protect and Recover Salmon, Tribal Habitat Priorities table, item 6g).   [1:  US Salish Sea Technical Team. Draft December 27, 2014. Salish Sea Marine Survival Project - Puget Sound Research Plan Version 1: 2014-2015 Research Details. Long Live the Kings, Seattle, WA. www.marinesurvivalproject.com] 

How the project will contribute to recovery indicators
The proposed study will also provide key information for updating and adapting the San Juan’s chapter of the Chinook Recovery Plan into the RITT’s Common Framework (RITT 2013) via the ongoing Chinook Monitoring and Adaptive Management Process. Species and Food Webs related to Chinook salmon is one of the four ecosystem components in the RITTs Common Framework[footnoteRef:2], identified as essential information for recovery and adaptive management (and one of the least understood components). The work will provide the initial information required to develop your Species and Food Webs Key Ecological Attributes (KEA) and associated indicators. The work will also help delineate the specific populations (via the genetic analysis applied) exhibiting resident behavior in the San Juans for the Chinook salmon viability component of the Common Framework.  [2:  (p. 27) Puget Sound RITT. 2013. Puget Sound Chinook Salmon Recovery: A Framework for the Development of Monitoring and Adaptive Management Plans. NOAA Technical Memorandum.] 

The work will also inform the rankings for the resident Chinook abundance and resident Chinook prey (types and) abundance identified as key ecological attributes in the San Juan Islands Marine Stewardship Area Plan (San Juan County MRC 2007). The San Juan Islands Marine Stewardship Area Plan ranks prey abundance for resident Chinook as “fair”, meaning that these targets lie outside the range of natural variation and require human intervention or the target may be vulnerable to serious degradation. It also ranks the status of resident Chinook abundance as healthy, even though recent analyses suggest otherwise (see figure 2). However, because the resident Chinook population composition, trends and diets have not been well studied, significant assumptions are being made.[footnoteRef:3] [3:  (p.11) Evans, Kennedy and the San Juan County Marine Resources Committee. 2007. San Juan County Marine Stewardship Area Plan. http://www.sjcmrc.org/Marine-Stewardship-Area.aspx.] 

3) The region and applicant can demonstrate why SRFB funds are necessary, rather than other sources of funding.
The proposed work provides information vital to salmon recovery and the priorities for the distribution of salmon recovery funds. Other funding sources are not significant enough on their own to complete such work. 
4) The results must be designed to clearly determine criteria and options for subsequent projects and show the schedule for implementing such projects, if funded.
In addition to the following information, the response to number 1 in this section, figure 3, and our “Response to Post-Application Comments” describe how this proposed work will guide subsequent projects, and what subsequent projects could look like. We envision that it will take up to a year for the San Juans watershed to incorporate the results of the project into recovery planning; therefore, we don’t envision recovery projects informed by the proposed effort will occur until 2019 at the earliest. 
A schedule of incorporating the results of this assessment into WRIA 2 recovery is as follows:
· By December 31, 2018, in the final report provided at the end of this project period, we will: 
· Review relative importance of specific diet items for sub-adult/adult resident Chinook. If forage fish are confirmed as a priority for growth and survival, determine which species of forage fish provide the greatest contribution to growth and survival. 
· In addition to diet composition, use the residence time and the relative contribution of residency to growth for resident Chinook—and compare with similar information currently being developed for juvenile Chinook via SRFB proposal (#13-1427)—to further weight the importance of herring vs sand lance vs surf smelt habitat, or forage fish habitat vs other habitat types.  
· Combine this information with distribution and shoreline type usage by each forage fish species (Beamer and Fresh – 2012 and PIAT 2012) to recommend a narrowed field of priority habitats to focus recovery actions on.

· By November 2019, the San Juan Islands recovery community will incorporate data into recovery planning:
· Input information in recovery plan, and establish a new map of priority habitat areas (such as currently used by the Technical Advisory Group to assess and implement projects) and/or new criteria for assessing proposed habitat recovery actions based upon shoreline type, etc. 

· By June 2020, proposed habitat actions are more focused, based upon the revised habitat priorities map and/or criteria. Subsequent habitat protection and restoration options will be implemented based upon the timeline they set forth. 
As described in figure 3, below, as an added benefit, this work informs priorities for harvest and hatchery actions, and habitat actions outside of the WRIA 2 area. 
Next steps: assess the current and historic contribution of residents to the spawning composition of specific natural populations in the Salish Sea
The proposed schedule for implementing the next steps in research, to assess the current and historic contribution of residents to the spawning composition of specific natural populations in the Salish Sea, is as follows:
· By October 2018, the resident “marker” from this project will be established. 
· By December of 2019, an initial assessment of the contribution of residents to the Puget Sound Chinook ESU spawning population will be completed. Scale and otolith samples for multiple Puget Sound Chinook populations are already being compiled and analyzed, comparing low and high marine survival years over time, to investigate general variation in growth and survival. While scales and otoliths from additional populations may be needed, this work will cut down on the amount of time needed to perform the “contribution of residents” assessment.
While this broader assessment puts the value of the “resident” Chinook life history in a broader ESU-wide recovery context, regardless of its outcome, it won’t devalue the importance of supporting the resident life stage in the San Juans / WRIA 2 area.  It is widely known, and cited within our proposal, that the San Juan Islands have a disproportionately high catch rate for “resident” fish, suggesting the potential importance of that specific region to this life history strategy. What’s more important for WRIA 2 is comparing the growth and residency of juveniles vs. sub-adults/adult residents in their region, which we will be able to do as described in the “A schedule of incorporating the results of this assessment into WRIA 2 recovery”, above.
0. Explain why it is important to do this project now instead of later. 
As a component of the Salish Sea Marine Survival Project, the intense collaboration, attention, and match funding for this work is available now. A slight increase in the presence of Chinook residing in the San Juan Islands marine waters through the winter in recent years also provides the opportunity to ensure we obtain significant sample sizes of wild Chinook. Furthermore, the San Juan Islands community is currently in the process of updating their recovery plan via the Chinook Monitoring and Adaptive Management planning effort.
0. If your project is a part of a larger overall project or strategy, describe the goal of the overall strategy, explain individual sequencing steps, and which of these steps is included in this application for funding.
The proposed project is a component of the Salish Sea Marine Survival Project, a broad, ecosystem-based US-Canada research effort to determine the causes of weak salmon survival in the Salish Sea marine environment (marinesurvivalproject.com). 
Much of the current activities of the Salish Sea Marine Survival Project target the juvenile Chinook life stage, in Puget Sound and the Strait of Georgia, within the first few months of marine entry. However, the US Technical Team also determined understanding the role and contribution of the Chinook resident life-history to overall marine survival was a high priority (US Salish Sea Technical Team 2014 – study 9) [footnoteRef:4].  [4:  US Salish Sea Technical Team. Draft December 27, 2014. Salish Sea Marine Survival Project - Puget Sound Research Plan Version 1: 2014-2015 Research Details. Long Live the Kings, Seattle, WA. www.marinesurvivalproject.com] 

Under the umbrella of the Salish Sea Marine Survival Project, once completed, the results of this work will be incorporated with similar studies and into the larger context other mechanisms for a broad, regional look at the primary factors affecting Salish Sea marine survival. The Salish Sea Marine Survival Project occurs through December 2018, at which time these primary factors will be identified in aggregate. 
Project Proponents and Partners. 
0. Describe your experience managing this type of project. 
LLTK has experience overseeing large-scale collaborative efforts, including the Salish Sea Marine Survival Project (2012-Present), Puget Sound and Coastal Washington Hatchery Reform (2000-2005), the US Fish and Wildlife Service Hatchery Review (2005-2010), and the Hood Canal Steelhead Project (2007-Present). Our experience includes project management, facilitation, collaborative science writing, communications and outreach, all of which will be utilized for this effort. Furthermore, LLTK San Juan Islands staff (and our project collaborators, Kwiaht) have over fifteen years’ experience collaborating with local San Juan Islands residents and fishermen on various projects. 
0. List all landowner names. 
Not applicable. This work occurs in marine waters offshore.
0. List project partners and their roles and contributions to the project. 
The primary project partners and their contributions are listed below. CV’s are available upon request.
· Michael Schmidt, Program Director Long Live the Kings (sponsor) – Michael will coordinate the effort. This includes convening collaborators (and members of the San Juan MRC and TAG) to finalize the study design, coordinating field and lab activities, and providing communications and outreach support for the project.
· Josh Chamberlin, Research Biologist, NOAA Fisheries – Josh is the study lead. He is in charge of study design and is the lead on data collection, analysis and reporting. Josh has done a substantial amount of work studying resident Chinook leading up to this proposal. 
· Russell Barsh, Executive Director, Kwiaht – Russell will work with local anglers and at derbies to collect samples, and is responsible for the diet analysis.
· Mike O’Connell, Facility Manager, Long Live the Kings – Mike will work with local anglers and at derbies to collect samples. He will also help develop and implement the resident distribution angler survey.
· Lance Campbell, Research Scientist, WDFW – Lance will perform the scale and otolith analyses, including microstructure and isotopes. 
· Sandie O’Neill, Research Scientist, WDFW – Sandie will perform the toxic contaminant fingerprint component.
· Ken Warheit, Director of the Molecular Genetics Laboratory, WDFW – Ken will oversee the processing of the genetic samples.
· Tom Quinn, Professor, Aquatic and Fisheries Sciences, U. Washington – Tom has an advisory role in this effort and will help ensure good connectivity with San Juans work previously funded by the SRFB.
0. Stakeholder Outreach
There is no perceived opposition or barrier to completion besides funding. There are also no significant public safety concerns. Standard boat safety approaches will be followed when sampling. We are also certain we can achieve angler participation needed for this effort based upon the initial discussions we’ve had with the San Juans Technical Advisory Group and others. Both nonprofits involved, LLTK and Kwiaht, have long-standing, positive relationship with the angling community.
We plan to have multiple meetings with the San Juan Technical Advisory Group over the course of this proposal. As indicated in the proposal, they will be participating in the sample collection protocol development and in interviewing anglers who will help do sample collection. We will also present to the Marine Resources Committee at least two times: at the project mid-point to convey progress and at the end to communicate findings and recovery implications. 
To ensure that the greater angling community is engaged in this work, LLTK will introduce this project and then report on its progress and findings to, at a minimum, the Puget Sound Anglers, Fidalgo Chapter and the Puget Sound Recreational Fisheries Oversight Committee. Both groups are deeply engaged in winter fisheries, so ensuring they have a complete understanding of the work and its potential outcomes is critical. We will also adequately describe the project and its potential implications at derbies where samples are collected. Communications with the angling community will be coordinated with WDFW harvest management staff to ensure the greatest outreach and effectiveness.
We appreciate the sensitivities in the angling community around harvest and hatchery management implications of this type of work. We have been and will continue to be transparent with the angling community regarding the potential outcomes described in figure 3, below. We will also work to make sure their questions and concerns are addressed over the course of the effort. This includes making sure that any information collected from selected anglers (or at derbies) regarding personal fishing spots is kept at a reporting level that folks are comfortable with. 
Finally, LLTK will work through the Salish Sea Marine Survival Project communications framework, the Puget Sound Salmon Recovery Council, and the Puget Sound Partnership Science Panel and Ecosystem Monitoring Program to reach out to and update the Puget Sound recovery community on this work.


Supplemental Questions
None
Comments
Use this section to respond to the comments you will receive after your initial site visits and after you submit your final application.
Response to Site Visit Comments
Please describe how you’ve responded to the review panel’s initial site visit comments. We recommend that you list each of the review panel’s comments and questions and identify how you have responded. You also may use this space to respond directly to their comments.

1. Justification is needed on how the proposed project meets the “filling a data gap” requirements described in SRFB Manual 18. The proposed research will add information on resident Chinook, but it is not clear how it will tangibly lead to subsequent restoration projects. Provide examples of the types of projects that could potentially come out of the study, including habitat, hatchery, and harvest possibilities. For habitat projects, will the results likely lead to significantly different priorities than the forage fish spawning habitat restoration initiatives that are currently underway?   For hatchery and harvest reform possibilities, please provide a commitment and clear pathway for actually implementing whatever recommended reforms may result from the study. Explain how the project fits into the larger context of regional or watershed recovery of Chinook. Clarify if this research topic has been specifically identified in the recovery plan chapter.
Please see the revised response to section 10(a), including figures 3 and 4 at the end of this document. Please also see the “Reporting [and Next Steps Beyond the Scope of this Project]” portion of the project narrative, section 5(a), which describes our commitment and pathway to implementing reforms, and section 11(d), which describes our stakeholder outreach approach to ensure that we are communicating well with anglers, including discussing potential outcomes of this work, from the beginning.

2. Please explain the information available on the contribution of Chinook that spend prolonged portions of their marine life stages in interior waters to the overall populations contributing to the wild production of Chinook in the regions watersheds. Do we have information that indicates resident Chinook are contributing substantially to the overall number of unmarked adult returns to rivers? If the information is not available, explain how the proposed study is the right project to undertake (instead of an analysis on spawning grounds of life history of adult returns) and/or how the study will provide information needed to conduct subsequent spawning ground studies. 
Please see the revised proposal, including the problem statement (section 3(a), objectives, project narrative (section 5(a), and table 1 and figures 1-3 at the end of this document. We apologize that we didn’t clearly articulate that: a) hatchery data indicating substantial declines in yearling productivity and, in general, contributions to harvest in Puget Sound. As we know there are natural-origin resident Chinook, the hatchery trends suggest investigating the role of residency in productivity of natural-origin populations is worth it; b) this proposal, among other things, takes the first step toward understanding the relative contribution of residents to naturally spawning populations by, 1, determining which natural populations are still present, residing in Puget Sound through the winter months, and 2, developing a resident otolith or scale “marker” that can be used in a subsequent spawning ground investigation of the natural populations identified as having a resident life history.

3. Describe how “changes in residency over time” will be assessed to isolate how important residency is to Chinook survival and recovery.  What information is available on the marked vs. unmarked percentages of resident Chinook caught? 
Please see the revised description of the Objective 1(b) analysis, in the project narrative (section 5(a)) and figure 3. Regarding marked vs unmarked percentages, the relative encounter rate is ~80% marked and 20% unmarked in winter fisheries (pers. comm. Ryan Lothrop - WDFW Puget Sound Recreational Salmon Fishery Manager April 2015). This is relatively consistent with what is considered the general composition of all Chinook returning to Puget Sound in a given year (e.g., 80% hatchery and 20% wild. Apologies, I can’t find this cite right now but I believe this is the case).

4. The proposal describes studying how “individuals interact with their environment.” Other than diet, what other aspects of the interactions will be studied?
Apologies for the confusion. Diet, growth, and residence time in particular environments (including Salish Sea, and if possible San Juans) are the components that will be used to assess how individuals interact with their environment. We went away from that particular language in the revised proposal and instead spoke of the specifics and how they lead filling data gaps needed to understand resident Chinook in a recovery context. 

5. Provide more specificity on the information on “where have resident fish been” that otolith microchemistry and stable isotopes analysis can inform. What type of geographic specificity might be possible from those tools? What type of time period information might be possible? For example, will the analysis be able to inform that an individual spent approximately X months in Puget Sound, Y months in the San Juans/Strait of Juan de Fuca, and Z months in coastal ocean habitats?
See the revised description of the objective 2(a), movement analysis in the project narrative, section 5(a). 

6. Clarify how data from fishing derbies will be used versus data from the trained and selected angler group. Will the selected anglers be directed to collect data from all size Chinook catches, not just keeper size? The TAG identified a valid concern about quality control of data from these contributors. Please provide more information on your proposed approach to ensure quality data are collected.
Please see the revised description of the sample collection approach in the project narrative, section 5(a).

7. The proposal describes the use of the contaminant fingerprint analysis to provide an independent tool to validate the migration patterns identified by otolith microchemistry. This validation is a logical beneficial step in developing a new tool that is more cost effective, but only if the analytical certainty of the fingerprinting is adequately developed. The proposal identified work by O’Neill et al. that identified distinctions between resident Chinook caught in central Puget Sound and  ocean migrants. Is there such a distinction for fish in the study area or is it only if the fish have spent a certain amount of time in Central Puget Sound? Given the cost of the contaminant analysis, it appears to only be a cost effective investment if it is certain to provide the validation purpose described.
Yes, the investigators are quite confident that a contaminant fingerprint will be present for resident fish caught in the San Juan Islands. Contaminants are found in North Puget Sound herring populations are at high enough levels to be distinguished from coastal populations, suggesting that there are enough contaminants even in North Puget Sound to establish a fingerprint (pers. comm. Sandie O’Neil, WDFW, June 30, 2015)  

8. How was sample size identified for each type of analysis? How many new samples and how many archived samples will be analyzed?
Sample sizes for each objective, described in the attached budget table, were determined by the collaborating investigators, were based upon previous efforts to evaluate similar questions using the selected methods. Archived samples will not be targeted in this study. They may be useful for the subsequent analysis to determine the proportion of naturally spawning adults that are resident origin. Apologies for the confusion.

9. In Section 10.A. of your Salmon Project Proposal, please cite the reference within the San Juan chapter of the Puget Sound Chinook Salmon Recovery Plan and/or 3 year workplan identifying this assessment as a priority.
Please see revised section 10(a).


Response to Post-Application Comments (Comments from 9/23/15)
Please describe how you’ve responded to the review panel’s post-application comments. We recommend that you list each of the review panel’s comments and questions and identify how you have responded. You also may use this space to respond directly to their comments.
1. If the project is a POC, identify the SRFB criteria used to determine the status of the project: 
#18. The project does not clearly lead to project design or does not meet the criteria for filling a data gap. Specifically, the project does not meet all the required elements for filling a data gap in a regional salmon recovery plan or lead entity strategy as identified in Manual #18 Salmon Recovery Grants dated January 2015, under “Planning Projects: Assessment’s, Designs, Inventories, and Studies,” page 18. In particular, the project does not address the final bullet, which states, “The results must be designed to clearly determine criteria and options for subsequent projects and show the schedule for implementing such projects, if funded.”
Regarding how the proposed project addresses the final bullet for “Planning Projects: Assessment’s, Designs, Inventories, and Studies”. First, we appreciate that this proposal is focused on refining criteria and options for subsequent projects at a watershed scale, to answer broader questions regarding whether or not to focus on particular habitats for protection and restoration. This scale is likely different than commonly proposed for assessment projects. However, the project still does meet the Manual 18 criteria for filling a data gap. It also contributes to answering questions regarding priorities at the ESU scale; however, that doesn’t detract from the direct contribution of the work to the WRIA 2/San Juan Islands recovery actions.
The WRIA 2 salmon recovery plan (2005) identifies forage fish as a key component of salmon recovery in the region, asserting the importance of forage fish in the diets of salmonids in the area. Our currently funded SRFB project (#13-1427) is providing information to assess the specific species composition in juvenile Chinook diets, the proportions that are forage fish and other prey items, and the realized benefit (potential growth) of this link for juvenile chinook salmon in the San Juan Islands. However, there is no data to support the role of forage fish in diets for sub-adult/adult Chinook salmon in the area. This is recognized as a data gap in the recovery plan when it states, “there are no data on the diet of adult Chinook and other salmon in San Juan waters (Hoopes 2004, p. 62 of recovery plan)”.  The regional Technical Advisory Group (who ranked this project #1 in their list) and the San Juan County Council (see October 5, 2015 Letter of Support uploaded to PRISM) have also concluded this is a significant gap in their recovery plan. 
Our current proposal will provide information to either support or reject the hypothesis, or link, between forage fish and sub-adult/adult Chinook salmon in the San Juan Islands in the current recovery plan. Specifically,  proposal objectives 2a, b, c, and 3a combine to provide information about diet composition (to individual prey species) and potential growth benefits over time for sub-adult/adult Chinook salmon in the San Juan Islands; all missing components of the current recovery plan.  With this information, the value of protecting herring vs sand lance vs surf smelt habitat (or protecting forage fish habitat vs other key prey items) can be identified. This information can then be combined with the results of Beamer and Fresh (2012) to further refine which particular habitat locations and shoreline types/shore forms to focus on as priorities for restoration and protection (forage fish are currently accounted for in aggregate vs by species in PIAT 2012).[footnoteRef:5] Such information will directly provide criteria for either revising or updating the recovery plan and thus assessing the importance and/or efficacy of future projects focused on forage fish under the umbrella of salmon recovery in the region.   [5:  While the Pulling it All Together (2012) project decided to aggregate forage fish species information to identify high v low presence probability (priority habitat for forage fish, the work of Beamer and Fresh (2012) show distinctly different presence probability in shoreline habitats and different utilization of shoreline types by forage fish species.  ] 

A schedule of response and reprioritization of habitat actions in the WRIA 2 recovery plan is as follows:
· By December 31, 2018, in the final report provided at the end of this project period, we will: 
· Review relative importance of specific diet items for sub-adult/adult resident Chinook. If forage fish are confirmed as a priority for growth and survival, determine which species of forage fish provide the greatest contribution to growth and survival. 
· In addition to diet composition, use the residence time and the relative contribution of residency to growth for resident Chinook—and compare with similar information currently being developed for juvenile Chinook via SRFB proposal (#13-1427)—to further weight the importance of herring vs sand lance vs surf smelt habitat, or forage fish habitat vs other habitat types.  
· Combine this information with distribution and shoreline type usage by each forage fish species to recommend a narrowed field of priority habitats to focus recovery actions on.

· By November 2019, the San Juan Islands recovery community will incorporate data into recovery planning:
· Input information in recovery plan, and establish a new map of priority habitat areas (such as currently used by the Technical Advisory Group to assess and implement projects) and/or new criteria for assessing proposed habitat recovery actions based upon shoreline type, etc. 

· By June 2020, proposed habitat actions are more focused, based upon the revised habitat priorities map and/or criteria. Subsequent habitat protection and restoration options will be implemented based upon the timeline they set forth. 
As described in figure 3, below, as an added benefit, this work informs priorities for harvest and hatchery actions, and habitat actions outside of the WRIA 2 area. 
Section 10.A. of the application has been updated accordingly.

2. If the project is a POC, identify the changes that would make this a technically sound project: 
The results of the study would need to clearly identify criteria and options for subsequent projects, and provide a schedule for implementing such projects to meet the data gap requirement above. Confounding this requirement, the value of this study would not be realized until the contribution of resident Chinook spawning populations from other Puget Sound watersheds is understood. That would require this project to identify “criteria and options for subsequent projects” in the other watersheds and a “schedule for implementing” the future research.
We see the contribution of this proposal to broader Puget Sound Chinook ESU recovery needs as an added benefit for Puget Sound Chinook recovery, not a limiting factor to how the results of the proposal will inform WRIA 2 recovery actions.
First, the proposed schedule for implementing the next steps in research, to assess the current and historic contribution of residents to the spawning composition of specific natural populations in the Salish Sea, is as follows:
· By October 2018, the resident “marker” from this project will be established. 
· By December of 2019, an initial assessment of the contribution of residents to the Puget Sound Chinook ESU spawning population will be completed. Scale and otolith samples for multiple Puget Sound Chinook populations are already being compiled and analyzed, comparing low and high marine survival years over time, to investigate general variation in growth and survival. While scales and otoliths from additional populations may be needed, this work will cut down on the amount of time needed to perform the “contribution of residents” assessment.
Second, while this broader assessment puts the value of the “resident” Chinook life history in a broader ESU-wide recovery context, regardless of its outcome, it won’t devalue the importance of supporting the resident life stage in the San Juans / WRIA 2 area.  It is widely known, and cited within our proposal, that the San Juan Islands have a disproportionately high catch rate for “resident” fish, suggesting the potential importance of that specific region to this life history strategy. What’s more important for WRIA 2 is comparing the growth and residency of juveniles vs. sub-adults/adult residents in their region, which we will be able to do as described in the “schedule of response of response and reprioritization of habitat actions in the WRIA 2 recovery plan”, above. 
Furthermore, because they have no naturally spawning population, any priorities and recovery actions administered in WRIA 2 targets populations from other watershed areas without considering the priorities/actions in the context of other recovery actions for those areas. Therefore, there has been and should continue to be no burden put on WRIA 2 to identify, “criteria and options for subsequent projects” in the other watersheds. 
Section 10.A. of the application has been updated accordingly.

3. If the project is Conditioned, the following language will be added to the project agreement:

4. General comments: The review panel appreciates the sponsor’s responsiveness to comments. The project would provide useful information to help understand the role of resident Chinook among populations in Washington watersheds and understand more about the ecology of resident Chinook in marine waters. However, the project does not meet the criteria that the review panel needs to base project reviews on.The review panel thinks the proposed project would have been an excellent fit for the regional monitoring project funding and is interested to know why that wasn’t pursued.
[bookmark: _GoBack]
The funding any lead entity can contribute to monitoring is limited to 10%, or roughly $100,000 for WRIA 2.  This is less than ½ the cost of this proposal.  Regardless, the proposal meets the criteria of a standard SRFB funding request, as reinforced in our responses to comments, above.
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Figure 1. Decline in marine (smolt-to-adult) survival Puget Sound and Strait of Georgia Chinook, compared to Washington/BC Coast (Schmidt 2013, unpublished)



Table 1. Historical contribution rates and releases needed for one Chinook to be caught in the Puget Sound recreational fishery (WSAO 2010).
[image: ]

[image: ]Figure 2. Relative proportion of resident: non-resident Chinook recoveries in Puget Sound recreational fishery (black line) and # of fish released (millions) between 1973-1993 based on CWT data (Chamberlin and Quinn unpublished data – presented in US Salish Sea Technical Team. 2012. Marine Survival of Salmon and Steelhead in the Salish Sea – Puget Sound Component: Hypotheses and Preliminary Research Recommendations – November 2, 2012. www.marinesurvivalproject.com).



Figure 3. Flowchart of associations between data gaps addressed via this proposal, next steps and recovery actions/project identification and development
Identify natural pops (and hatchery pops) exhibiting residency in San Juans / Marine Area 7
Develop a resident “marker” in otoliths or scales.
Determine relative importance of residency in low vs high marine survival years by first assessing hatchery-origin Chinook (existing CWT dataset) 
Use spawning ground surveys and existing scale/otolith sample catalogs to assess contribution of residents to Puget Sound natural pops identified, in low vs high marine survival years.
Assess movement/residence time and growth to determine relative importance of San Juans and greater Salish Sea to resident form of Chinook.
Analyze diet of resident Chinook (wild and hatchery) in SJI and Marine Area 7. Identify relative importance of specific prey.
If warranted, adjust harvest exploitation rates on natural-origin Puget Sound Chinook in winter fisheries. Currently, one rate applied across all P. Sound ESU natural pop. Could result in improved protections for specific natural populations, and/or reduced concern/burden for protecting natural pops in winter fishery (e.g., if unmarked fish are Fraser pops)

If warranted, further assess competition between hatchery and wild Chinook during resident phase. If competition exists, determine how production of specific hatchery populations should be adjusted. 
Provides data to either support assumptions and/or helps restructure current recovery plans. Helps determine how much focus should be put on residents in San Juan Islands/Marine Area 7, and within Puget Sound/Salish Sea in general. Also, helps identify key life-stages of specific natural populations that improve the productivity and survival of the resident life-history pattern so that recovery actions can be identified / prioritized. 
Provides data to either support assumptions regarding forage fish linkages and/or helps restructure current recovery plans. Helps prioritize recovery actions in WRIA 2, including in refining focus on priority habitats to forage fish or other prey of highest importance. Helps prioritize habitat and harvest actions, affecting prey of resident Chinook, in other regions. Lends to formalizing multi-species recovery approach.
Data gaps addressed in proposal [to be completed Dec. 2018]
Next steps (via LLTK & Salish Sea Marine Survival Project) 
[to be completed Dec. 2019]
Specific recovery actions/project identification and development 
[to be completed Dec. 2020]
May immediately contribute


Figure 4: San Juans Technical Advisory Group Comments relevant to filling data gap.
Below are the relevant comments from individual TAG members provided on June 12, 2015. They are displayed here to document the TAGs perception on the value of this work. 
- better understanding of the ecological function SJI’s play for resident Chinook and associated habitat
- The benefit is in enabling us to better target recovery efforts toward an economically and culturally important and poorly understood component of the Chinook population.
- As we were realigning our priorities based on the data collected over the initial decade of research, we recognized that we needed more information about the residents.  I would like to see some way to acknowledge that in the proposal so that SRFBoard sees that although assessment ranks lower overall, assessment of residents ranks very high because it is essential to improving our recovery strategy.  Knowing where residents are from and especially what they are eating are essential pieces of information to better target restoration and protection efforts.  Our current recovery plan really ignores the residents, and the information in this proposal would enable us to better target our efforts to incorporate their needs.  It could significantly change our recovery priorities; the diet information in particular could alter our recovery priorities (e.g., the relative importance of different forage fish species)
-We currently have little information on the life history, food habits, origins, and critical habitat of resident chinook (blackmouth) in the San Juans.  It should also buttress links to forage fish and salmon recovery.
-This is an assessment project that can be used to guide future protection actions in the San Juans.  PIAT focused on juvenile salmon and forage fish.  This project fills a major data gap in the use of WRIA 2 by adult and subadult chinook
-“evaluating movement patterns will [be] critical for developing appropriate recovery strategies.”
- Knowing the contribution of resident fish to the spawning population will help guide recovery efforts.
- The food habit component of this study should lay to rest our questions about which forage fish are in the prey base of our local fish.
- “A primary piece of the proposed work will be to assign individual fish to specific populations.”  This addition to the already-existing data base will be exceedingly valuable.
- Will otolith microchemistry help determine a resident growth “signal”:  this is extremely valuable information if it allows analysis of factors that influence the decision of a fish to remain in Puget Sound/San Juan waters versus going to sea.  Do fish with faster growth stay and become residents (dependent on equally good data from resident and non-resident fish).
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Exhibit 4
Historical Contribution Rates and
Releases Needed for One Chinook
to Be Caught in the Puget Sound

Recreational Fishery

Decade | Type of Contribution | Number of
Release Rate Chinook to
Release to
Catch Onein
Puget Sound
1970s Yearlings 1.5066% 66
Subyearlings 0.2050% 488
1980s Yearlings 0.3157% 317
Subyearlings 0.0439% 2,280
1990s Yearlings 0.1106% 904
Subyearlings 0.0281% 3,562

Note:  Releases needed were calculated by dividing 1 by the
contribution rate.

Source:  Auditor analysis based on data from the RMIS database.
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