Fix-It-Loop Response for:

200727400 - Expand Current Juvenile Salmonid Monitoring in the Lower Columbia Province

ISRP comment: This proposal is similar to proposal #200734300 submitted by the same sponsor. This proposal is limited in scope and has many of the same deficiencies as #200734300. Adult returns apparently will not be assessed, so critical freshwater production parameters such as smolt to spawner ratios cannot be determined. Apparently, there is no companion monitoring of habitat which could allow changes in abundance to be related to habitat changes. Further explanations about the limitations of the periodic/rotating design for monitoring would also be helpful. The proposal would be improved if the work was explicitly linked to restoration evaluations. Additionally, the methods are dispersed throughout the proposal and therefore difficult to evaluate. 

Response: The Lower Columbia Fish Recovery Board’s Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan referenced in the project proposal is the accepted NPCC subbasin plan and was approved by NOAA in 2004. This proposal was developed to specifically address “gaps” in juvenile monitoring for the Columbia Estuary Province as outlined by the plan (LCFRB 2004).  While this proposal does not directly address adult abundance monitoring, it is integrally linked to other existing and proposed adult monitoring projects throughout the Lower Columbia Region (LCR) to provide the juvenile abundance data necessary for estimating marine survival and developing spawner-recruit relationships.  Specifically, this proposal is part of a coordinated salmon recovery monitoring effort within Washington State.  The WDFW proposal Washington Salmonid Abundance and Productivity Monitoring Framework, Project ID: 200728100 describes an overarching framework for salmonid monitoring in the state.  This framework was developed by WDFW in collaboration with Washington’s Governor’s Forum on Monitoring Salmon Recovery and Watershed Health and is based on Technical Recovery Team designations of “Primary” populations.  The monitoring described within the current proposal has been identified as a statewide monitoring priority because it fills a data gap for a primary population.  Information on abundance and productivity for primary populations is critical for evaluating salmon recovery success and will be necessary for NMFS to make decisions on listing status.  

Table 4 from the proposal presents a summary of adult salmonid monitoring in the Lower Columbia Province. The status of coho monitoring on the NF Toutle was listed incorrectly.  A revised Table 4 from the proposal is presented below.

Table 4 (revised). Adult population monitoring methods for Lower Columbia River Province salmon and steelhead populations.  Blank box indicate that either no population exists or is extremely small. 

	    
	
	Chinook Salmon
	Chum 
	Steelhead
	Coho

	
	Basin
	Tule
	Bright
	Spring
	Salmon
	Winter
	Summer
	Salmon

	       Cascades
	Lower Cowlitz
	PC
	
	PC
	PC
	IR
	
	GAP

	
	Upper Cowlitz
	C
	
	C
	
	C
	
	C

	
	Cispus
	C
	
	C
	
	C
	
	C

	
	Tilton
	C
	
	
	
	C
	
	C

	
	SF Toutle
	PC
	
	
	
	R
	
	GAP

	
	NF Toutle

        Green River
	PC

PC
	
	
	
	C

IR & R


	
	C

IT

	
	Coweeman
	PC
	
	
	
	R
	
	GAP

	
	Kalama
	PC
	
	PC
	
	MR&R
	MR
	GAP

	
	NF Lewis 1 
        Cedar Creek
	PCE

PCE
	PCE
	PCE

IT
	PC


	GAP

IT
	
	GAP

IT

	
	EF Lewis
	PC
	
	
	AUC
	R
	MR
	GAP

	
	Salmon
	GAP
	
	
	
	GAP
	
	GAP

	
	Washougal
	PC
	
	
	AUC
	IR
	MR
	GAP


GAP = Currently, no monitoring exists.

C= Census. Upper Cowlitz & Cispus count combined as are chum salmon counts > BON.

MR = Mark-recapture or mark-resight population and variance estimate. 

PCE = Peak count expansion population and variance estimate.

PC = Index of peak abundance based on live fish, carcasses, and/or redds.

R= Population estimate from redd counts.

IR = Index population estimate from redd count data.

IT = index trap count, should be expanded to mark-recapture.

AUC = Area-Under-the-Curve population estimate with fixed obs. eff. and residence time.

1 subpopulation estimates include separate index trap counts from Cedar Creek 


Other questions relating to habitat relationships, accuracy of the data to be generated and limitations of the periodic/rotating design will be discussed in the following responses.


ISRP comment:  Technical and scientific background: The problem is sufficiently identified and satisfies the need for monitoring found in Washington’s Lower Columbia subbasin plan. This proposal addresses the in-depth juvenile monitoring gaps identified from the Lower Columbia Fish Recovery Board (2004) plan at the Level 3 or least intensive level, and builds on the existing juvenile salmonid monitoring program in Washington’s Lower Columbia River domain.

No rationale is given for selection of the subbasins to be monitored. The sponsors need to discuss what is known about the biological and physical characteristics of the rivers. Are they representative of other rivers in the area so that results can be reasonably extrapolated? 

Are habitat and other physical characteristics being monitored so that changes in abundance can be related to habitat changes? 

Material in the Technical Background section would be more appropriate in the Methods section.

Response: Discussion of the methods that was placed in the Technical Background section was intended to provide reference to literature supporting the methodology used for this project.

Relationship to Habitat Monitoring:

A complete description of the Lower Cowlitz/Coweeman, EF Lewis, and Washougal subbasins and the fish and wildlife populations they support are provided in the Lower Columbia River recovery plan (LCFRB 2004a).  Development of this proposal was taken directly from recommendations in this plan. Intensive habitat monitoring is not currently being conducted specifically in these watersheds.  Instead, WDFW is participating in an Intensively Monitored Watershed (IMW) project on three comparable tributaries in Columbia Estuary Province that flow directly into the Columbia River – Mill, Abernathy, and Germany creeks.  The IMW project integrates adult escapement, juvenile out-migration, and habitat research, monitoring and Evaluation (RM&E) within an experimental before-and-after enhancement study design.  The IMW study design and scientific foundation is explained in detail at the following web site: http://www.ecy.wa.gov/programs/eap/imw/index.html#1  or from IMWSOC (2004 and 2005).


The basic premise of the IMW project is that the complex relationships controlling salmon response to habitat conditions can best be understood by concentrating monitoring and research efforts at a few locations.  The type of data required to evaluate the response of fish populations to management actions that affect habitat quality or quantity are difficult and expensive to collect.  Focusing efforts on a relatively few locations enables enough data on physical and biological attributes of a system to be collected to develop a comprehensive understanding of the factors affecting salmon production in freshwater.

IMW is an efficient method of achieving the level of sampling intensity necessary to determine the response of salmon to a set of management actions.  Evaluating biological responses is complicated, requiring an understanding of how various management actions interact to affect habitat conditions and how system biology responds to these habitat changes.  The response of the fish is dependent on the relative availability of the habitat types it requires, which change through the period of freshwater rearing, and the manner in which these habitat types are influenced by application of a management action. 

Ecosystem Diagnosis and Treatment

WDFW has participated in the development of the Ecosystem Diagnosis and Treatment (EDT) model for all major salmonid producing watersheds in the LCR. The Ecosystem Diagnosis and Treatment model is a habitat-based model that assesses ecosystem performance using indicator species. The model links salmonid performance to both current and historical environmental conditions. Within the model, salmonid performance is estimated by examining the productivity, capacity, and life history diversity of the indicator species in relation to the environmental attributes of its habitat. A description of the EDT model and links to available data sets are available at http://www.mobrand.com/MBI/default.htm.  The EDT model was utilized during development of the Lower Columbia recovery plan.  LCFRB (2004b) presents documentation outlining how the model was populated with data and used in recovery planning.



ISRP comment: The proposal would be improved if the rationale for juvenile population assessment was explained more fully. Given the variation in ocean survival, do fishery managers actually use juvenile abundance in forecasting SARs?


Response:  WDFW prefers to determine stock status from spawner-recruit models because status and appropriate fisheries management parameters can be obtained from the same analysis.  Monte Carlo simulations indicated that to accurately assess status and develop sustainable harvest policies, adult abundance estimates are required along with estimates of marine survival (Rawding, unpublished). To determine marine survival (or SAR), estimates of both adult and juvenile abundance are necessary; adult and juvenile monitoring programs compliment each other.  This proposal addresses juvenile monitoring gaps, specifically - the Lower Cowlitz/Coweeman, EF Lewis and Washougal, outlined in the LCFRB (2004a) recovery plan.  

An example of the value of SAR and spawner-recruit data is outlined by the lower Columbia coho fishery.  ODFW has conducted an extensive analysis of the stock - recruitment functions for two identified self-sustaining coho populations in the Lower Columbia coho ESU, the Sandy and Clackamas River populations, and developed a stepped exploitation rate management plan for these populations.  A mortality rate limit for wild coho salmon caught in Columbia River fisheries is set annually prior to the time these fisheries open.  In establishing this limit, ODFW matches the parental escapement and index of survival for the upcoming adult return to a cell in the harvest matrix shown in Table 1 (ODFW, Clackamas, OR).  Fishery managers from Oregon and Washington may set the fishery mortality rate at any level as long as it does not exceed the maximum limit of the associated matrix cell.  To achieve these objectives in-river fisheries are shaped to target marked coho returns to the net pen release locations, and returns to the large tributary hatcheries.  

Table 1. In-river harvest rate objectives for Oregon origin lower Columbia natural coho (source - ODFW, Portland OR)

	Parental Escapement
	Marine Survival Index

(based on return of jacks per hatchery smolt)

	
	Critical

(<0.0008)
	Low

(< 0.0015)
	Medium

(< 0.0040)
	High

(> 0.0040)

	High
	> 0.75 full seeding
	< 4.0%
	<  7.5%
	< 15.0%
	<  22.5%

	Medium
	0.75 to 0.50 full seeding
	< 4.0%
	< 7.5%
	<  11.5%
	<  19.0%

	Low
	0.50 to 0.20 full seeding
	<  4.0%
	< 7.5%
	<  9.0%
	<  12.5%

	Very Low
	0.20 to 0.10 of full seeding
	< 4.0%
	<  6.0%
	< 8.0%
	<  10.0%

	Critical
	< 0.10 of full seeding
	0.0 – 4.0%
	0.0 – 4.0%
	0.0 – 4.0%
	0.0 – 4.0%


The PFMC pre-season ocean fishery planning process takes the annual exploitation rate objectives for the Sandy and Clackamas populations under advisement.  For the first time in 2006, PFMC was obligated to shape ocean fisheries to meet the exploitation objectives for LCR coho.  The PFMC is now required to minimize exploitation rates for federal ESA listed Coastal Oregon coho and ESA-listed Columbia origin natural coho that are co-mingled in the ocean fisheries.  

Since there are currently no identified self-sustaining natural coho populations in the Washington portion of the ESU, re-introduction/recovery harvest rate objectives will initially have to be developed through review of the Sandy and Clackamas coho population production functions and information from other coho populations outside the ESU.  

Haymes and Rawding (2005) summarized CWT recovery data for LCR hatchery stocks of coho (Type S and Type N) – relative to contributions to various ocean and in-river fisheries.  This project will contribute to the data set needed to develop spawner-recruit functions and SARs needed to evaluate life cycle survival rates for natural stocks of coho salmon in the Washington portion of the LCR coho ESU.


ISRP Comment: Rationale and significance to subbasin plans and regional programs: The proposal satisfies needs identified in the Lower Columbia Fish Recovery Board recovery plan. Is this project related to the Council’s Subbasin Plans? How do the redd and population count expansions fit into the (presumably) already established network of index streams? Most of the material in this section is not relevant in addressing the relationship to subbasin plans and more properly belongs in the Methods section.

Relationships to other projects: The proposed work is part of a larger monitoring effort of lower Columbia River tributaries. The rivers were identified as primary populations by the NOAA Fisheries’ Technical Recovery Team (TRT). Although the project is put in the context of other salmon assessment projects in the subbasin, it is not integrated with similar projects in the lower watershed (Chinook River) (see project #200300600). Integrated stream and estuary approaches are needed to move ahead with an ecosystem approach. Again, material presented in this section is more appropriate for other sections and much of the material is extraneous to the proposed work (e.g, adult monitoring). 

Objectives: The objective states that production and productivity will be determined, but there is no explanation of how this will be done. Will SARs or smolts per spawner be determined? If so, how? The proposal would be improved if the objective of population estimates (wording in narrative) were related to the objective of juvenile salmonid outmigration abundance (wording in the proposal). 

Response: Again, the Lower Columbia Fish Recovery Board’s Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan referenced in the project proposal is the accepted NPCC subbasin plan and was approved by NOAA in 2004.  The recovery plan ranked individual populations as Primary, Contributing or Stabilizing (LCFRB 2004a, chap. 5 page 7).  LCFRB (2004a, chap. 5) categorizes salmonid populations for the Coast, Cascade, and Gorge strata of the Lower Columbia into these designations.  Primary populations for the three proposed sampling areas are as follows:  Lower Cowlitz – coho; Coweeman – fall Chinook, winter steelhead, and coho; EF Lewis – fall Chinook, winter and summer steelhead, chum and coho; and Washougal – fall Chinook, summer steelhead, and chum. Table 2 from LCFRB (2004a, chap. 5 page 8) is presented below for reference.  The plan recommends in-depth periodic monitoring for all of these  primary populations (LCFRB 2004a, chap. 7 page 14).  Table 8 from LCFRB (2004 a, chap 7 page 15) is presented below for reference.  The periodic/rotating design is reflective of the Level 3 monitoring outlined in the plan.  Level 3 monitoring was recommended by the LCFRB due to the cost of more intensive Level 1 monitoring.  The LCFRB (2004a) cost analysis is presented in Volume I, Chapter 7, page 9. This juvenile monitoring proposal is based on the Level 3 priority species for monitoring described in the LCFRB Salmon Recovery Plan.  When trapping for populations identified as a Level 3 priority population, estimates can be obtained for non-target species in the same watershed with a small additional cost of marking.  Therefore, we propose to follow a watershed-based strategy (LCFRB 2004a) to make trapping as cost-effective as possible, where population estimates are developed for all juvenile salmonid species present in the subbasin.
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WDFW prefers to determine stock status from spawner-recruit models because status and appropriate fisheries management parameters can be obtained from the same analysis.  Monte Carlo simulations indicated that to accurately assess status and develop sustainable harvest policies, adult abundance estimates are required along with estimates of marine survival (Rawding, unpublished). To determine marine survival (or SAR), estimates of both adult and juvenile abundance are necessary; adult and juvenile monitoring programs compliment each other.  The current status of adult monitoring in the Columbia Estuary province was addressed above (revised Table 4).  A list of existing and proposed in-depth juvenile monitoring projects for Washington LCR salmonid populations is presented in the proposal (proposal Table 3).   Existing downstream migrant trapping projects are occurring on Mill, Abernathy and Germany creeks as part of the IMW project (IMWSOC 2004 and 2005), the Upper Cowlitz as part of a reintroduction program funded by BPA and Tacoma Power, and on Cedar Creek (NF Lewis trib.) through funding by the SRFB and WDFW.  A two-year juvenile monitoring project on the Coweeman River has just been completed.  Juvenile monitoring has been proposed for Elochoman River and Skamokawa Creek (BPA proposal 200734300) in the Columbia Estuary Province.  Juvenile monitoring on the Upper Lewis River has been proposed as part of the reintroduction program for this basin funded by PacifiCorps. In-depth juvenile and adult monitoring has been proposed for the Grays River (BPA proposal 200715000). 

 Population productivity can be estimated from a time series of abundance data (McElhany et al. 2000).  Measures of population productivity include population growth rate (Lambda) (McElhany et al. 2003), spawners per spawner, recruits per spawner, and intrinsic productivity from spawner-recruit analysis (Hilborn and Walters 1992).  Based on the abundance and harvest monitoring, we propose to estimate productivity from spawner-recruit analysis.  Given the three-year period for this proposal, productivity estimates will not be calculated for these populations, during this cycle.  ISRP (2005) recommended 10-15 years or more for time series analysis and productivity from spawner-recruit analysis is likely to be even longer.  This project would begin the process of collecting data needed for this type of analysis. If basins are periodically monitored for 3 out of 9 years it may take 50 or more years for sufficient data points to be obtained for spawner-recruit analysis to estimate freshwater productivity.  During this long duration, the environment may not be stationary, which would violate one of the assumptions needed for spawner-recruit analysis; however, other funding sources may be obtained allowing more frequent juvenile monitoring, therefore the objective to estimate freshwater productivity remains as a place-holder, but is at least decades from being realized.


ISRP comment: Tasks (work elements) and methods: The methods are standard and adequate but are scattered throughout the proposal instead of being consolidated in the Methods section. There is no indication of whether adult returns will be monitored so that smolts per spawner can be estimated?

Response: This has been addressed in an earlier response


ISRP comment: Monitoring and evaluation: The project would add data to long-term regional databases which could monitor stream productivity and possibly survival between life stages. However, the sponsors note that periodic or rotating monitoring programs will only detect relatively large changes in juvenile abundance. It is not clear if this degree of detection is satisfactory.


Response: This has been addressed in an earlier response.


ISRP comment:  Facilities, equipment, and personnel: Facilities seem adequate. The sponsors appear to have experience with smolt trapping but reports and publications are limited. Personnel may be overcommitted as they are principal investigators on several other WDFW projects in this Province and others.


Response:  WDFW has permanent staff in addition to project sponsors that are experienced in adult and juvenile salmonid monitoring methods.  The project budget was structured to allow adequate numbers of additional staff to be hired to carry out the proposed work.


ISRP comment: Information transfer: The information will be transferred primarily through reports and data will be included in StreamNet other specific databases. Apparently inclusion in a regional database is dependent on a BPA program. The proponents should press those concerned to implement this regional database. This could have been part of the present proposal.

Response: This project will be implemented by Region 5 Fish Program WDFW personnel – who will collect data according to scientifically-valid protocols and recorded in standardized formats.  After data entry and quality assessment/quality control, the summary data will be submitted to PSMFC personnel for entry into the StreamNet database physically located in Portland.  This procedure is routinely followed for all WDFW monitoring projects – and is done at no extra cost for BPA-funded projects (i.e., professional database management services are included in WDFW indirect costs).  Thus, the data from this project will be available to all interested parties on StreamNet – a web-based regional database.  The StreamNet data query feature can be used to access the data: http://www.streamnet.org/online-data/query_intro.html or the user can obtain data sets as a download from StreamNet in other formats such as MS Access. 

The juvenile monitoring data will also be made available to the newly developed web-based SaSI Data Funnel – that facilitates on-line editing and verification of stock status data.  The SaSI database maintains long-term trends and current status of many critical salmon and steelhead stocks in Washington.  As an agency, WDFW is vigorously working towards technologically advanced and scientifically valid databases for fish stock assessment research, monitoring and evaluation.

ISRP Comment: Benefits to focal and non-focal species: The value of the proposal to focal species would be higher and have more lasting value if the project was tied into habitat work, integrated with estuary studies, and linked to adult studies so smolt to adult returns could be determined. 

Response:  This was addressed in earlier responses.

ISRP comment: There is no discussion of non-focal species. It would seem that adverse effects on non-focal species would be limited. However, effects of trapping on non-focal species such as cottids and mammals should be considered. Valuable data on other salmonids such as sea run cutthroat could be collected.

Yes, effects on non-focal species are thought to be limited.  We propose to follow a watershed-based strategy to make trapping as cost-effective as possible, where population estimates are developed for all juvenile salmonid species present in the subbasin, including sea-run cutthroat.  In addition non-focal fish species are enumerated at the trap prior to release.  Sharpe and Glaser (2005) found that, at times, non-focal species can be  numerous.  Figure 1 presents the non-salmonid trap capture from the Coweeman smolt trapping operations in 2005 (Sharpe and Glaser 2005).
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Figure 1. Trap capture of non-salmonid fishes in the Coweeman in 2005. (Source: Sharpe and Glaser 2005).
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