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Ecology of resident Chinook in the San Juan Islands: incorporating a missing component of salmon recovery
Responses to June 12, 2015 San Juan Islands Technical Advisory Group Comments

[bookmark: _GoBack]Thank you for providing us the opportunity to respond to your comments. Edits have been made to the study proposal, and direct responses to your comments are provided below. 
Recovery Value
1. As with your current project, this project may receive a “Project of Concern” label along the way.  As you see there is strong TAG support for this project, and at the same time some on the TAG wondered if this is right funding vehicle for this work.  To prevent the Project of Concern label you must clearly show how this work leads to salmon recovery.  We suggest your application address filling data gaps covered on page 18 of SRFB Manual 18 as a starting point.  Read TAG #3 comments under Fit to Strategy.
See the revised version of Section 10(A) of the proposal. The Manual 18 criteria for filling data gaps were used as the structure for the revision. 
Below are the relevant comments from individual TAG members on June 12, 2015. They are displayed here to document the TAGs perception on the value of this work. This is also appended at the end of the proposal.
- 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).
1. Better clarify benefit to wild Chinook in comparison to hatchery Chinook 
Please review the proposal. It was completely redone to better articulate this. We apologize for any initial confusion. 
Objectives
1. The TAG suggests tightening the objectives up and better aligning them with the existing collections and analyses. 
The goals have been clarified, and objectives and associated collection and analysis activities restructured and aligned with goals. See the revised proposal, sections 4(a), 4(b), and 5(a).
Evidence and Assumptions
1. “Anecdotal evidence suggests that the resident form has declined in abundance”.  This is an important point; it would be helpful to somehow strengthen the statement with relevant data.
Information has been added to the section 3(A) of the proposal, with affiliated figures at the end of the proposal.
1. Can sponsors provide statements supporting the contention that hatchery fish behavior strongly mimics that of wild fish?  This is a constraint/assumption that should be mentioned in Section 4C.
We apologize for any potential over emphasis on the correlation between hatchery and wild fish behavior. We are proposing to use data from hatchery-origin Chinook to do an initial test of the hypothesis that the contribution of residents to overall marine survival changes in periods of low vs high marine survival. 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. Furthermore, we have some confidence that hatchery and wild fish experiencing similar marine environments succumb to similar outcomes. For example, while wild coho tend to survive at a higher rate than hatchery coho in a given year (that is, absolute survival is higher), their trends in survival over time mimic one another (Zimmerman et al, 2015)[footnoteRef:1]. Also, Kagley et al. (in prep) found no difference in overall movement patterns between hatchery and natural origin individuals.   [1:  Mara S. Zimmerman, James R. Irvine, Meghan O’Neill, Joseph H. Anderson, Correigh M. Greene, Joshua Weinheimer, Marc Trudel & Kit Rawson (2015) Spatial and Temporal Patterns in Smolt Survival of Wild and Hatchery Coho Salmon in the Salish Sea, Marine and Coastal Fisheries: Dynamics, Management, and Ecosystem Science, 7:1, 116-134, DOI: 10.1080/19425120.2015.1012246] 

1. Is your definition of residency realistic?  This was identified as a weak link for the study.  What proportion of chinook in the San Juans during the fall/winter are actually residents, and what proportion are lingering here before migrating through the Straits?  
We have further addressed this concern I section 4C of the proposal. We also highlight the idea that resident behavior/movement is not a single, clearly defined pattern but a continuum of patterns that has fish moving from the Salish Sea to the Pacific Ocean and back again. This idea is substantiated by both past contaminant research and more current telemetry data. The proposed otolith microchemistry/stable isotope work and contaminant fingerprint will provide further information on large scale movement patterns and residence times while also validating any assumption that a particular fish is a resident. Also, note that age classes beyond first winter will be targeted in this effort. 


Methods
1. TAG concerned about QA/QC with using fisherman to collect data.  How will this be addressed? 
We will limit the number of “selected” anglers to n = 5-7. The selection process will be very important in determining the anglers added to our sample collection efforts. We will work with members of the TAG and WDFW staff to help guide the selection process. Once selected, anglers will be informed about all aspects of the project and given all necessary training, protocols, and supplies for completing the sample collections. And, LLTK and Kwiaht staff will accompany anglers on several outings for QA/QC. We will also include WDFW staff biologists currently collecting samples as part of the test fishery in Marine Area 7,  where applicable. See section 5(a), sample collection, for additional details. 
1. Given that the arrays are still around, why is the use of acoustic telemetry not an option? That would provide information on how long fish stayed within the Salish Sea.  
There are several reasons acoustic telemetry is not feasible for this particular proposal. First, while some arrays still exist, the overall network of receivers is far fewer than what it has been in the past. In addition these networks need to be maintained fairly frequently to ensure proper data collection and many no longer have funding to be maintained. Second, these studies are limited by tag size and thus tag battery life. Smaller tags have shorter battery life. The tags used for fish the size of which we would sample for the current proposal would accept tags that have a battery life of ~300 days depending on signal delay. Third, this technology is extremely expensive, limiting the sample size. Lastly, the behavior observed from previous telemetry studies suggests acoustic telemetry may not be the best technique without sufficient receiver networks given the haphazard nature of movement patterns. We believe our proposed methods offer a much more cost effective and presumably more informative approach to the movement question. Also see section 5(a), description of Objective 2(a) movement patterns analysis.
1. Costs for laboratory analysis could be lower, but given cooperative nature of work does not appear feasible, applicant should at least discuss why going with WDFW for analysis. With respect to the relative cost of DNA work, I think WDFW has been more involved in identifying specific stocks in the US and the GAPs 2 standard is more focused in determining US and Canadian origin fish rather than specific stocks.  I am not sure of the SNPs progress, but in the steelhead work WDFW is beginning to look at components of the genome that may give an indication of fish condition.
Yes, WDFW has developed an SNP192 plate for better discrimination of unmarked/natural-origin populations [See section 5(a), Analyses description associated with Objective 1(a) in the proposal]. For otolith microchemistry and scale analyses, WDFW has been very progressive in their work in this area and is the keeper of several existing scale and otolith catalogs (and perform spawning ground surveys) that we may need in next steps following this project. For toxic contaminant fingerprint, they are the ones who have performed this work in the past for Puget Sound. Finally, WDFW, as a comanager and keeper of much of these types of data, they are also in part responsible for pursuing next steps and ensuring this work affects salmon management and recovery. 
1. Better describe the value of the CWT analysis. How does it contribute to understanding stock structure and residency patterns or proportions for natural-origin Chinook?
The CWT analysis does not directly contribute to our knowledge of stock structure or proportions of natural-origin fish. That objective will be addressed first through genetic analyses and subsequently through evaluation of early growth patterns that will be used to identify a resident “marker” as a tool to quantify proportion residents present in particular natural-origin spawning populations. The CWT analysis will test the hypothesis that the contribution of residents to overall marine survival changes in periods of low vs high marine survival. The analysis will also provide information on local population structure of hatchery origin resident fish [See section 5(a), Analyses description associated with Objective 1(b) in the proposal]. Also see response to comment 15, below.
1. Describe why otolith samples are not required throughout the season. Can’t otolith microchemistry also give you some check on accuracy of your definition of residency?  Can’t that be used to determine if the fish has been out in the ocean?  If so, it would seem important to collect samples throughout the season.  For example, it may be that the best way to be sure one is sampling only residents is to sample only during December and January, because before and after that, the samples are contaminated with non-resident fish.  But that insight could only be uncovered by otolith analysis at regular intervals throughout the whole period
Yes, otolith microchemistry (and the proposed contaminant fingerprint analyses) can be used to validate our assumption of residency and we have expanded our discussion of this point in the proposal [See Assumptions section 4(c), and analyses portion of project narrative, section 5(a)]. We do plan to collect otolith samples throughout our sampling window we define in the proposal (November through March). The vast majority of adult Chinook in Puget Sound return outside our sampling period with the exception of the Nooksack and Skagit Springs which could potentially be captured in late March early April. However, given the relatively low abundance (especially Nooksack) of these populations we believe our sampling period will still provide us opportunity while remaining relatively conservative.
1. Will the otolith microchemistry demonstrate movements between areas?  Is there enough information on the elemental ratios in different areas? How fine is the resolution of the stable isotope analysis of otoliths?  Can the data tell where in the San Juans (or elsewhere) the fish has been or is it more general?  It sounds like (p. 6) that the scale is rough: “a growth signal specific to Puget Sound may be identifiable (WDFW, NOAA, unpublished data)”.  Does this mean we won’t even be able to tell if the fish remained in the San Juans versus was somewhere in Puget Sound? Will contaminant fingerprint analyses be used to identify foraging areas and increase the resolution?
Based on previous studies with herring in Puget Sound, we believe there will be sufficient resolution using stable isotopes to differentiate between Puget Sound proper and the San Juan islands. We anticipate some noise in the analysis but given the differentiation between Cherry Point herring spawning and south Puget Sound spawning locations as referenced in Gao et al. 2001, we feel confident the method will yield conclusive results. Contaminant fingerprint analysis will primarily be used as a validation tool for the proposed work. Due to the high cost of contaminant analysis ($1000/sample) it will be limited to a small subset of the total samples collected. 
1. Need clearer rationale on why you’re using contaminant analysis in this study. Also, In addition to identifying foraging areas and as a tool to validate migration patterns, shouldn’t they also be used to identify contaminant “hot spots” so that Ecology can work on water pollution control remedies?  
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. Resident fish have a distinct contaminant signature compared to ocean migrants as indicated by high levels of POPs associated with time spent in Puget Sound. [See section 5(a), Analyses description associated with contaminant fingerprint]
1. The diet component is considered very important by the TAG because of its tie back to potential San Juan Islands recovery actions (e.g. forage fish recovery). However if we do not see surf smelt in angler-harvested blackmouth, what does that say?  What are chinook smaller than the angler-harvested blackmouth eating here?  How long do they feed here?  Does their diet change through their residency time?
We propose to collect diets from both “legal” size fish as well as under-sized fish not legal to retain (basically, the gamut of ages represented). The diet component will provide a snapshot of what individual fish are eating at that time. From these data we can develop ideas regarding prey preference by size, age, or location; differences in prey size/type by size, age, and location.
Outcomes
1. How will the information be related to survival? 
One of our objectives is to assess the relationship between the proportion of residents as assessed by CWT recovery data and overall marine survival for a given year. While this is a first step in assessing the relationship with marine survival and only includes hatchery-origin fish, it will provide a relatively conservative estimate as to how the trends in survival compare with the proportion of resident fish in the region. Subsequent work will use outcomes from this project (survival trends, early growth history “marker”, and natural origin populations represented in Marine Area 7) to incorporate natural-origin fish and re-evaluate the trends with survival. [See section 5(a), Analyses description associated with Objective 1(b) in the proposal]
1. And also, what proportion of spawning fish are residents?
We don’t know the answer to this question. This is a large part of the reason why we are doing this work. The proposed activities would satisfy the first step in determining this: identifying the specific natural populations that exhibit residency and creating a marker that can then be used when sampling fish on the spawning grounds to determine what proportion were resident.
Outreach and Support
1. What is your outreach strategy?  Fisherman will not support it if they think the data will lead to blackmouth fishing restrictions or identification of their fishing sites.  One TAG member suggested the WDFW sport fishing team to assist.  Fisherman perception is huge to your success in getting their participation.
[Also see section 11(d) of revised proposal] 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 of the revise proposal. 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.


1. Applicant should have letters of endorsement for effort.
We are collecting letters of endorsement from our partners and others and will upload them as they come in. Unfortunately, we don’t have them all compiled by the submission date, July 1.


8
