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Year Mean 5% 95% Mean 5% 95%

2007 575,090 1.146 0.790 1.502 32.1% 24.3% 39.8%

2008 377,360 0.876 0.617 1.136 24.5% 19.5% 29.5%

2009 232,040 0.690 0.472 0.909 19.3% 15.0% 23.6%

2010 191,600 0.657 0.334 0.979 18.4% 10.2% 26.6%

2007 878,670 1.651 1.126 2.175 39.8% 30.8% 48.8%

2008 560,070 1.215 0.844 1.585 29.3% 23.6% 35.0%

2009 334,990 0.921 0.629 1.214 22.2% 17.6% 26.8%

2010 258,650 0.842 0.439 1.244 20.3% 11.7% 28.9%
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 Review of Agency Groundfish Research, Assessments, and Management
A. Agency Overview

The Northwest Fisheries Science Center (NWFSC) provides scientific and technical support to the National Marine Fisheries Service (NMFS) for management and conservation of the Northwest region’s marine and anadromous resources. The Center conducts research in cooperation with other federal and state agencies and academic institutions.  Five divisions, Conservation Biology, Environmental Conservation, Fish Ecology, Resource Enhancement and Utilization Technologies, and Fishery Resource Analysis and Monitoring, conduct applied research to resolve problems that threaten marine resources or that deter their use. The Center’s main facility and laboratories are located in Seattle. Other Center research facilities are located in Pasco, Big Beef Creek, Mukilteo, and Manchester, Washington; Newport, Hammond, and Clatskanie, Oregon; and Kodiak, Alaska.

The Fishery Resource Analysis and Monitoring Division (FRAMD) is the source focus for most of the research reported by the NWFSC to the Technical Subcommittee of the Canada-US Groundfish Committee. The FRAMD works in partnership with state and federal resource agencies, universities, and the groundfish industry to achieve a coordinated groundfish program for the West Coast. 

FRAMD consists of a multi-disciplinary team with expertise in fishery biology and ecology, stock assessment, economics, mathematical modeling, statistics, computer science, and field sampling techniques. Members of this program are stationed at the NWFSC facilities in Seattle and in Newport, Oregon, with some Observer Program staff located in California. Together, they work to develop and provide scientific information necessary for managing West Coast marine fisheries and strive to provide useful and reliable stock assessment data with which fishery managers can set ecologically safe and economically valuable harvest levels.  FRAM researchers develop models for managing multi-species fisheries; design programs to provide information on the extent and characteristics of bycatch in commercial fisheries, as they look at methods to reduce fisheries bycatch; characterize essential habitats for key groundfish species; investigate the design, feasibility, function, and value of marine protected areas; and employ advanced technologies for new assessments. 

During 2006, FRAMD continued to: implement a West Coast observer program; build a survey program that will conduct West Coast groundfish acoustic and trawl surveys previously conducted by the AFSC; develop new technologies for surveying fish populations, particularly in untrawlable areas; and expand its stock assessment, economics, and ecosystem research.  Significant progress continues in all programs. 

For more information on FRAMD and groundfish investigations, contact the Division Director, Dr. M. Elizabeth Clarke at Elizabeth.Clarke@noaa.gov, (206) 860-3381.

Other Divisions at the NWFSC are:
The Conservation Biology Division is responsible for characterizing the major components of biodiversity in living marine resources, using the latest genetic and quantitative methods. It also has responsibility for identifying factors that pose risks to these components and the mechanisms that limit natural productivity. The Division’s multi-disciplinary approach draws on expertise in the fields of population genetics, population dynamics, and ecology.

The Environmental Conservation Division (ECD) conducts nationwide research on the effects of chemical pollution and harmful algal blooms on habitat quality and fisheries resources. ECD is also a leader in NMFS’ National Marine Mammal Health and Stranding Response Program’s bio-monitoring and quality assurances projects.

The Fish Ecology Division’s role is to understand the complex ecological linkages among important marine and anadromous fishery resources in the Pacific Northwest and their habitats. The Division particularly places emphasis on investigating the myriad biotic and abiotic factors that control growth, distribution, and survival of important species and on the processes driving population fluctuations.

The Resource Enhancement and Utilization Technologies Division draws together multi-disciplinary groups to address existing and developing challenges of captive rearing of salmon and other marine fish, improved hatchery practices, smolt quality, disease control, and developing technologies for full utilization of bycatch and fish processing waste.

For more information on Northwest Fisheries Science Center programs, contact the Center Director, Dr. Usha Varanasi at Usha.Varanasi@noaa.gov, (206) 860-3200.

B.   Multi-species Studies

2.) Stock Assessment

a)  SS2 Stock Assessment Model Development

Stock Synthesis 2 (SS2) is an assessment model in the class termed integrated analysis.  SS2 is built with a population sub-model operating by forward simulation. SS2 has an observation sub-model to estimate expected values for various types of data, and a statistical sub-model to characterize the data’s goodness of fit and to obtain best-fitting parameters with associated variance.  It includes a rich feature set including age- and size-based population dynamics and the ability to specify observational phenomena, such as ageing imprecision.  Model parameters can vary randomly or across time blocks or can be specified as functions of environmental data.  SS2 includes routines to estimate MSY and exploitation levels that correspond to various standard fishery management targets.  A user-selected harvest policy is used to conduct a forecast in the final phase of running the model.  The model is coded in ADMB (Dave Fournier, Otter Research Ltd.).  SS2 is now included in the NOAA Fisheries Assessment Toolbox (http://nft.nefsc.noaa.gov/) incorporating a graphical user interface developed by Alan Seaver (NEFSC).

In 2005, SS2 was used to assess the status of about 20 groundfish stocks off the U.S. West Coast.  At a workshop in November 2005, its general capabilities were compared to CASAL, Multifan-CL, and SCALA.  There were subsequent exploratory applications of SS2 for Pacific tuna assessments.  In January 2006, SS2 was introduced to CSIRO scientists in SE Australia and have been applied to six assessments to date.  In the same year, SS2 was applied by AFSC scientists to the Pacific cod stock off Alaska.  In August 2006, a workshop was held to review the model usage in 2005 and to plan enhancements for 2007.  Finally, in 2007, SS2 was updated to version 2.00, which incorporated several enhancements including algorithms to define movement between assessment sub-areas and enhanced controls over processes for growth, selectivity, and recruitment.

For more information, please contact Dr. Richard Methot at Richard.Methot@noaa.gov
b) Stock Assessment Improvement Workshops
Between August and November 2006, FRAMD organized (or co-organized) three workshops intended to better prepare analysts for groundfish stock assessments to be conducted during 2007.  These workshops included one focusing on general data and modeling issues, one on the use of pre-recruit survey data, and one on use of FRAMD’s bottom trawl survey data.  
1) Data-modeling workshop
The West Coast Groundfish Data/Modeling Workshop was held August 8-10, 2006 at the NOAA Western Regional Center in Seattle, Washington.  The workshop was held to review available data sources for West Coast groundfish stock assessments and address a number of topics relating to the treatment of data in assessments and other modeling issues, including a review of the features and functionality of the SS2 modeling platform.  Over 40 workshop participants included stock assessment scientists from NOAA Fisheries and State agencies, data managers, fishing industry representatives as well as members of the public.  Workshop presentations and discussion addressed the following topics:

· Methods employed to construct age and length compositions during the 2005 assessments.
· Issues relating to historic age reading data, including the electronic archival of descriptive meta-data, and logistical protocols for the transfer of age structures and the communication of age determinations between agencies.
· General Linear Mixed Model (GLMM) theory, its application to survey data, in particular, the west coast groundfish bottom trawl surveys, including a preliminary analysis for canary rockfish.
· The Scientific and Statistical Committee’s Terms of Reference for Stock Assessments and Stock Assessment Review (STAR) panels, as well as issues discussed during the Groundfish Stock Assessment Review Workshop in January, 2006.
· Issues relating to the specification of sample sizes for compositional data in assessments, approaches for “tuning” input sizes based on model outputs;
· A review of some of the new features in Stock Synthesis 2 (SS2) and discussion of further additions that would be useful for 2007 assessments. 
· A new tool for quickly summarizing the results of a Stock Synthesis 2 (SS2) model run. Using the free software “R” (www.r-project.org), five SS2 output files are condensed into a short list of statistics and a number of plots with one function call. This enables quick and easy evaluation of all aspects of a model run during exploratory development.  Authors can contact Ian at: Ian.Stewart@noaa.gov, for a copy of the software or assistance in using it.
· An overview of approaches used to define stock structure and management units for West Coast groundfish, including use of genetics, demographic patterns, and management/assessment units.  Results from age-structured simulations evaluating the effects of the spatial distribution of fishing effort on stock size and yield.  Preliminary work to identify stock structure using commonly collected data (catch per unit effort; CPUE) and simple clustering techniques.
· A summary of the model parameter priors used in 2005 assessments, along with presentations on the use of prediction intervals for natural mortality (M) and a method for calculating priors for the Beverton-Holt stock-recruitment steepness parameter.
2) Pre-recruit survey workshop
In 1983 the Southwest Fisheries Science Center (SWFSC) initiated a mid-water trawl survey to collect data on, among other things, the abundance and distribution of young-of-the-year (pre-recruit) groundfish, including especially rockfishes of the genus Sebastes.  Through 2003 this survey was narrowly focused in an area off the coast of central California from lat. 36º30’–38º20’ N.  In 2001 a new pre-recruit survey conducted cooperatively by the NWFSC and the Pacific Whiting Conservation Cooperative (PWCC) was initiated, with the primary intent of monitoring young-of-the-year Pacific whiting abundance.  The initial coverage of this survey ranged from lat. 35º00’ N (just south of Morro Bay CA) to lat. 45º00’ N (just north of Newport OR).  Beginning in 2004, the geographic extent of both surveys was expanded, so that by 2005, the combined area of both surveys covered the entire U. S. west coast, from the Canadian to Mexican borders (lat. 33 º00’– 48 º00’ N).   

A workshop focusing on the integration of data from these two pre-recruit surveys in west coast groundfish stock assessments was held September 13-15, 2006 at the SWFSC facility in Santa Cruz, CA.  The workshop was jointly organized by the SWFSC and the NWFSC and was attended by over 20 people, including individuals involved in conducting both pre-recruit surveys, stock assessment scientists, and the public.  Twelve scheduled presentations were organized into three sessions:

Session 1.  Developing a Coast-wide Survey of Groundfish Pre-Recruit Abundance

Session 2:  Incorporating Pre-Recruit Indices in Stock Assessments
Session 3: Case Studies
Throughout the course of the workshop’s discussions, several findings and suggestions for future surveys, research, and/or applications were broadly supported by participants.  With respect to whether survey data collected by the SWFSC and NWFSC-PWCC surveys can be combined into coast-wide indices of pre-recruit abundance for Pacific whiting and rockfish, areas of general agreement included the following:

· For species that are distributed exclusively or predominantly north of Point Conception, data from the 2001-06 combined surveys provide acceptable spatial coverage for creating a coast-wide index.  The combined spatial coverage during 2004-06 is reasonable for all species, including those with substantial catches taken south of Point Conception.  However, the spatial coverage of the SWFSC survey during the 1983-2000 period is largely inadequate to index pre-recruit abundance for most species, particularly where coast-wide assessment areas are used in population modeling.  The core SWFSC survey area appears to represent the preponderance of the distribution of a few species reasonably well (e.g., chilipepper), but may also prove useful in region-specific modeling for other stocks that have a more coast-wide distribution (e.g., widow rockfish). 

· Comparison of methods and patterns in catch rates currently indicate that the SWFSC and PWCC/NWFSC surveys are sufficiently similar that data from the two surveys can be combined to form a single pre-recruit index over the area covered.  However, detailed and more rigorous statistical comparisons of paired trawl observations should continue, and the two surveys should continue to be executed with substantial spatial overlap.
· Existing data from (time-separated) replicate tows in the SWFSC data should be analyzed to assess the potential magnitude of variance and bias effects associated with varying numbers of replicate tows.
· Alternative General Linear Model (GLM) formulations should be explored for developing pre-recruit abundance indices. In particular, the potential benefits of replacing sampling stations with broader latitudinal and depth zones and introducing interaction terms, should be examined.  Additionally, mixed-model (GLMM) forms should also be explored, for example, by treating calendar day as a random effect.

· As more data become available and the development of regional ROMS (Regional Ocean Model System) or other oceanographic models progresses, their outputs may help in identifying the manner in which meso-scale ocean variability affects the abundance and distribution of young-of-the-year groundfish.  A better understanding of these relationships may facilitate improvements in pre-recruit survey design or interpretation of results.
With respect to the modeling non-linearity in early life history processes, and specifically whether a power transformation should be used, areas of participant agreement included:

· Substantial density-dependent compensatory mortality can occur following measurement of pre-recruit abundance at the ontogenetic stage sampled by the surveys (e.g., 100-d).  If compensation is substantial, then non-linearity will be introduced in the relationship between “pre-recruit” and “recruit” abundance.

· When non-linear transformation of an index is considered, the transformation should be conducted internally within the stock assessment model as an explicit part of the estimation procedure.
· The new SS2 option which allows specification of an expectation of density-independent pre-recruit abundance may remove the need for transformation.  Comparative work to evaluate this issue should be performed, with a good candidate being southern widow rockfish.

· It is important to evaluate the degree to which non-linear transformation of pre-recruit survey indices is confounded with tuning to the model’s RMSE.  Transformation and variance inflation should be conducted jointly.
Aside from their use in short-term forecasts of impending recruitment, pre-recruit surveys have the potential to provide significant insights into ecosystem dynamics, including:


•  monitoring of epipelagic micronekton species diversity


•  sensitivity of sampled taxa to high-frequency environmental variation


•  monitoring of “small” forage species for use in trophic models


•  potential for early detection of regime shifts (e.g., indicator species)


•  providing information that may be useful in retrospective studies


•  sampling is consistent with the ocean observing system (OOS) framework. 

3) Bottom trawl survey workshop
The NWFSC Bottom Trawl Survey Workshop was held October 31 – November 2, 2006 at the NOAA Western Regional Center in Seattle, Washington.  The goal of the bottom trawl survey workshop was to provide stock assessment authors with guidance regarding the incorporation of data from the NWFSC West Coast groundfish bottom trawl survey into stock assessments, particularly those that will be conducted in 2007. The roughly 20 participants included stock assessment scientists, trawl survey personnel, fishing industry representatives as well as members of the public.  

The NWFSC bottom trawl survey was initiated in 1998, covering depths from 100-700 fathoms.  The survey was expanded in 2003 to include depths ranging from 30-100 fathoms.  While data from the 100-700 fathom range have been included in prior assessments, data from the expanded coverage of shallower depths have not.  

Primary workshop objectives and areas of general agreement are summarized below:
Objective 1.  Review survey protocols and data collected by the NMFS West Coast groundfish bottom trawl surveys: AFSC & NWFSC triennial shelf surveys (1977-2004), NWFSC slope survey (1998-2002), and NWFSC “expanded” shelf-slope survey (2003-2006).  

Participants generally agreed that substantial differences exist between the triennial shelf and NWFSC shelf-slope “expanded” survey protocols and gear (Table 1.).  Some of these differences such as towing speed and duration, size and type of the nets and footropes, and selection of tow locations, may contribute to changes in catchability and selectivity.  It is difficult to disentangle the effects of the various changes in protocol and gear on catchability and selectivity.  However, it appears the effects differ among species.  

Objective 2. Evaluate methods for including AFSC and NWFSC survey time series in “full” stock assessments. 

Workshop participants generally agreed that the triennial and NWFSC Shelf-slope “expanded” surveys are different time series and should be included separately in assessments, based on the analyses presented for canary rockfish, English sole, darkblotched rockfish and arrowtooth flounder.  This conclusion was based on the fundamental differences in survey protocols and performance.  Stock assessment authors may explore alternative use or combinations of the surveys.  Alternative options for including the NWFSC “expanded” survey are outlined below.  

Two principal options were discussed for using the NWFSC “expanded” survey data in assessments for species which primarily occur on the slope (e.g. darkblotched rockfish). The first option is to continue using the NMFS conducted slope survey time series (>100 fm) as in previous assessments, and add data from the recently sampled shelf depths (<100 fm) of the NWFSC “expanded” survey as a new and separate time series.  Although this approach may represent a viable interim method for including the new data, as it preserves a longer continuous slope time series, participants generally thought this method is not a long term solution.  As the length of the “expanded” survey time series increases, information and statistical power may be lost by separating data from the “expanded” survey into two concurrent time series  Also, since the NWFSC survey was not extended to the Mexican border until 2003, a slope time series from 1998 to 2006 would reflect very different geographic coverage.  In order to maintain geographic consistency over this time period, data from the Conception INPFC area would need to be excluded from the derivation of a survey index.   

The second suggested option for species occurring primarily on the slope, involves including two separate time periods for the NWFSC survey, based on the change in depth coverage (i.e. NWFSC slope (1998-2002) and NWFSC “expanded” slope/shelf (2003-06).  Participants noted that if authors are going to include the “expanded slope survey” as new time series, they will need to make sure that the selectivities make sense relative to the first NMFS slope survey.  

Three options were explored to include the NMFS triennial shelf survey and the NWFSC “expanded” shelf-slope survey into assessments for species primarily occurring in shelf depths.  The first option, agreed by participants as the “default method”, includes using both surveys as separate time series with different catchabilities (q) and selectivities. Participants also discussed options for combining the surveys into one time series.  If authors choose to combine the surveys they should explore setting “q” and selectivity the same, as well as estimating different “q”s and equal selectivities.  Three case studies, including modeling and data analysis for canary and darkblotched rockfishes and arrowtooth flounder, were used to explore various aspects of this question.

Objective 3.  Evaluate whether recent data from NWFSC “expanded” shelf-slope survey should be included in update assessments.  If they are to be included, should they be treated as a new time series or included as an extension to the time series previously used assessment models?  

English sole is scheduled as an “update” assessment in the 2007 assessment cycle.  The NWFSC “expanded” survey data will not be included in the update assessment model.  Based on the analyses reviewed during the workshop, there was no compelling reason to combine the surveys into one time series.   Additionally, there is enough complexity associated with including the NWFSC “expanded” shelf-slope survey data as an expansion of the triennial survey, that the assessment would no longer be considered an “update” as defined by the SSC’s Terms of Reference for Stock Assessments and STAR Panels.  Fishery catch, age / length data will be included in the update and the analyses produced for this workshop will be included as an appendix in the assessment document.  
Workshop participants discussed the inclusion of the NWFSC “expanded” shelf-slope data in other assessments scheduled as updates.  Although not all the authors for update assessments attended the meeting, and therefore participants did not see the raw data for other species, it was generally concluded the other update assessments (e.g. widow rockfish) should use the same approach as recommended for the English sole update assessment (i.e. don’t use new survey data unless doing a full assessment).  

Objective 4.  Compare biomass and variance estimates generated using a design-based swept-area approach and model-based (Generalized Linear Mixed Models) approach.  
Results from analyses of the NWFC slope survey using generalized linear mixed models (GLMM) for canary rockfish, English sole (northern and southern regions, and arrowtooth flounder were presented.  In general, the results suggest that GLMM-based estimators are more robust when catches are comprised of many zero hauls, positive catch rate distributions are skewed (infrequent, very large hauls), and when the assumption of the variance-mean relationship is non-normal.  Based on the historical performance of GLMMs and these workshop case studies, participants agreed that the GLMM is the preferred method for developing biomass estimates from survey data for most species.  
In order to comport with the SSC’s Terms of Reference for Stock Assessments and STAR panels, the English sole assessment (and other updates if applicable) should use the design-based estimates for triennial shelf surveys as done in prior full assessments.  

Additional Notes

Until the expanded NWFSC survey series contains more observations and has been examined rigorously in assessments, authors should explore a range of possibilities through the use of alternate runs and sensitivity analyses.  For stocks that are near a critical level, sensitivity tests, including model likelihoods, point estimates and their uncertainties, and posterior distributions are particularly important.  The impact of the choice of data preparation method (GLMM or design-based) should also be presented for review.
Limited case-study analysis revealed a significant degradation in model fit when the triennial and shelf/slope surveys (design-based estimates example) were forced into a single series with a common q and selectivity.  This type of analysis should be repeated for other stocks and with the GLMM-based estimates.  More analysis should also be conducted to identify the best point estimate for characterizing survey biomass trends among candidates such as the arithmetic mean, the geometric mean, and the mode. 
Complete summaries of these workshops are available upon request.
For more information, please contact Stacey Miller at Stacey.Miller@noaa.gov
C. By Species, by Agency

The PFMC currently operates under a biennial schedule for the development of stock assessments and management guidance.  For all groundfish species except Pacific hake, stock assessments are scheduled for review only during odd-numbered years.  A schedule of for Stock Assessment Review (STAR) panels for 2007 full assessments for species other than Pacific hake is shown in Table 1.
Table 1.  2007 Review Schedule for Full Groundfish Assessments

	STAR                      PANEL
	STOCK
	AUTHOR(S)
	STAR PANEL DATES
	STAR PANEL 

LOCATION

	1
	Longnose skate
	Vladlena Gertseva
	May 7-11


	Hatfield Marine Science Center
Barry Fisher Bldg., Room 101,

2032 SE Oregon State University Drive, Newport, OR 97365

	
	Sablefish
	Michael Schirripa
	
	

	2
	Black rockfish (N&S)
	David Sampson & Farron Wallace
	May 21-25


	Pacific States Marine Fisheries Commission
205 SE Spokane Street,

Portland, OR 97202

	
	Blue rockfish (Calif)
	Meish Key
	
	

	3
	Bocaccio
	Alec MacCall & Steve Ralston
	June 25-29


	Southwest Fisheries Science Center
110 Shaffer Road
Santa Cruz, CA 95060

	
	Chilipepper rockfish
	John Field
	
	

	4
	Darkblotched rockfish
	Owen Hamel
	July 16-20
	NOAA Western Regional Center                   Bldg 9. Conference Room,                             7600 Sand Point Way NE,                Seattle, WA 98115

	5
	Canary rockfish
	Ian Stewart
	July 30-Aug. 3


	NOAA Western Regional Center                   Bldg 9. Conference Room,                             7600 Sand Point Way NE,                Seattle, WA 98115



	
	Arrowtooth flounder
	Isaac Kaplan &  Tom Helser
	
	


1. Shelf Rockfish

West Coast

b) Stock Assessments
No shelf rockfish assessments were conducted during 2006.  A full assessment of canary rockfish and an update of the 2006 yelloweye rockfish assessment will be conducted in 2007.
For more information on the canary rockfish assessment, contact Dr. Ian Stewart at Ian.Stewart@noaa.gov
For more information on the yelloweye rockfish assessment, contact John Wallace at John.Wallace@noaa.gov
2) Slope Rockfish



b) Stock assessment

No slope rockfish assessments were conducted during 2006.  A full assessment of darkblotched rockfish and an update of the 2005 Pacific ocean perch assessment will be conducted in 2007.  For more information on either of these assessments, contact Dr. Owen Hamel at Owen.Hamel@noaa.gov.  
3) Thornyheads

b) Stock Assessment

No thornyhead assessments were conducted during 2006, and none are scheduled for 2007.
4. Sablefish

b) Stock Assessment

A sablefish assessment was not conducted during 2006, however a full assessment will be conducted in 2007.  For more information, please contact Dr. Michael Schirripa at Michael.Schirripa@noaa.gov
5. Flatfish

b) Stock Assessment

No assessments for flatfish were conducted during 2006.  An update of the 2005 English sole assessment and a full assessment for arrowtooth flounder will be conducted 2007.
For more information on the English sole assessment, please contact Dr. Ian Stewart at Ian.Stewart@noaa.gov.  For more information on the arrowtooth flounder assessment, please contact Dr. Thomas Helser at Thomas.Helser@noaa.gov.

6. Pacific Hake

b) Stock Assessment

The status of Pacific hake was assessed in early 2006 and 2007.  In both years, the assessments and reviews were conducted with representation from the U.S. and Canada.  The coastal stock of Pacific hake is currently the most abundant groundfish population in the California Current system.  Smaller populations of hake occur in the major inlets of the north Pacific Ocean, including the Strait of Georgia, Puget Sound, and the Gulf of California.  However, the coastal stock is distinguished from the inshore populations by larger body size, seasonal migratory behavior, and a pattern of low median recruitment punctuated by extremely large year classes.  The population is modeled as a single stock, but the United States and Canadian fishing fleets are treated separately in order to capture some of the spatial variability in Pacific hake distribution.

Fishery landings from 1966 to 2006 have averaged 162 thousand mt, with a low of 90 thousand mt in 1980 and a peak harvest of 360 thousand mt in 2006 (Figure 1).  Recent landings have been above the long term average, at approximately 360 thousand mt in 2005 and 2006. Catches in both of these years were predominately comprised by the large 1999 year class.
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Figure 1. Pacific hake landings (1000s mt) by nation, 1966-2006.

The acoustic survey catchability coefficient (q) has been, and continues to be, one of the major sources of uncertainty in the model.  As in the previous year’s assessment, two models were developed to bracket the range of uncertainty in the acoustic survey q.  The base model, with steepness fixed at h=0.75 and q=1.0, represents the lower endpoint of the range, while the upper endpoint of the range is represented by an alternative model which includes a prior on q (effective q=0.7).  This assessment uses the same version of SS2 (Ver 1.23E) as the 2006 assessment, and incorporates a new coast-wide recruitment index that draws upon data from the expanded SWFSC Santa Cruz and PWCC/NMFS mid-water trawl surveys.  

Unexploited equilibrium Pacific hake spawning biomass (Bzero) was estimated to be 3.57 million mt using the base model, and 4.15 million mt using the alternative model.  Recent spawning biomass levels and depletion relative to Bzero are presented in Table 2.  Stock projections under the PFMC’s 40-10 harvest rule are presented in Table 3.

Table 2. Recent trend in Pacific hake spawning biomass and depletion level from the base and alternative SS2 models.
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Table 3. Four-year projections of potential Pacific hake landings, spawning biomass and depletion for the base and alternative models under the 40:10 rule.

The 2007 assessment for Pacific hake is available online at ftp://ftp.pcouncil.org/pub/Hake07.  The 2006 assessment is available online at: 

http://www.pcouncil.org/groundfish/gfsafe0406/2006_hake_assessment_FINAL_ENTIRE.pdf .  For more information, please contact Dr. Thomas Helser at Thomas.Helser@noaa.gov 

6. Other species

b) Stock Assessment

An assessment of longnose skate will be conducted during 2007.  For more information, please contact Dr. Vlada Gertsena at Vladlena.Gertseva@noaa.gov
D. Other Related Studies

1 SEQ CHAPTER \h \r 1)  SEQ CHAPTER \h \r 1The PaCOOS, West Coast Habitat Data Portal 

The PaCOOS Marine Habitat Data Portal was conceived in 2005 as a Local Data Access Center (LDAC) of the Integrated Ocean Observing System (IOOS).  Funding for its development was provided by the NOAA IOOS Program through the FRAM Division of the Northwest Fisheries Science Center. The database and GIS system had its origin the data collected together for the West Coast Essential Fish Habitat Environmental Impact Statement, which was completed in 2005/2006.Maintained jointly by FRAM and COAS’ Seafloor Mapping Laboratory and in collaboration with PSMFC, the portal provides access to data (search, connection, and download), a visualization environment, and integrated navigation tools. Currently, this portal houses geological and geophysical data including benthic habitat maps, fisheries survey datasets, and ocean climatologies.  Data access, which includes data searching and metadata harvesting, is provided through IOOS Data Management and Communications (DMAC) compliant pathways such as OPeNDAP, OGC WMS, and ESRI ArcIMS map services.  The portal’s centerpiece is its unique map viewer environment (http://nwioos.coas.oregonstate.edu/), an online application that provides a map interface to data holdings with custom tools for data downloads and queries. There is a growing user base that includes local, state, and federal agencies within the California Current Large Marine Ecosystem. 

For more information, contact Elizabeth.Clarke@noaa.gov    HYPERLINK "mailto:Waldo.Wakefield@noaa.gov" 
(206-860-3381) or Chris Goldfinger at gold@coas.oregonstate.edu (541-737-5214) 


2) West Coast Bycatch Reduction Research:  Fish Behavior During Interactions with Bottom Trawls 

Since 2004, the NWFSC has collaborated with the Oregon Department of Fish and Wildlife (ODFW) on a bycatch reduction research project to obtain baseline information on the behavior of demersal fishes when overtaken by a bottom trawl.  In situ information of this nature is critical to the future development of species-selective trawls and bycatch reduction devices for West Coast groundfish fisheries.  In this project, a conventional low-light video was used in conjunction with a DIDSON ultrasonic imaging sonar (Dual-frequency IDentification SONar) to document and categorize fish behavior in response to interaction with a selective flatfish bottom trawl.  A complementary project seeks to build a catalog of enzyme activities as an indicator of species-specific, burst-swimming abilities for many groundfish species.  

The summer of 2006 marked the second field season for this research project.  This project represents the first successful application of a DIDSON sonar in bottom-tending mobile fishing gear, which produced dual observations of fish-trawl interaction vis-à-vis video and DIDSON imaging  A novel set of mounting frames provided a stable platform for sonically imaging all areas in front and in the mouth of the trawl (e.g., footrope, headrope, wings, and footropes mud cloud form).  DIDSON imaging of Pacific halibut, lingcod, Pacific hake, skates, and flatfish will help inform the second phase of the project, namely assessing the methods to reduce bycatch.  Information was gathered on trawl performance, in the form of observational data on the speed and direction of fish movement, herding behavior, wing interactions, and footrope and headrope effects.  The 2006 field season focused on deploying the DIDSON sonar system to obtain information on diel differences in response to contact with the trawl foot rope in the absence of artificial light.  Data from the 2006 cruises are currently being analyzed.

For more information, contact Waldo Wakefield at Waldo.Wakefield@noaa.gov, (541) 867-0542 or Bob Hannah at Bob.W.Hannah@state.or.us, (541) 867-0300 or Keith Matteson at keith.m.matteson@state.or.us (541) 867-0300.

3) NOAA NMFS Advanced Sampling Technology Working Group (ASTWG) workshop on essential offshore habitat for demersal fish
FRAMD hosted a workshop in August 2006 to identify the most effective and promising approaches and technologies for identifying, mapping, and monitoring essential offshore habitat for demersal fish species.

The workshop co-organizers and steering committee included:  Waldo Wakefield1, Dave Demer2, Chris Gledhill3, Vince Guida4, Bill Michaels5, Frank Parrish6, Dave Somerton7
(1NWFSC/NMFS/NOAA, 2032 SE OSU Dr., Newport, OR 973650, waldo.wakefield@noaa.gov

2SWFSC/NMFS/NOAA, 8604 La Jolla Shores Drive, La Jolla, CA 92037-1508, dave.demer@noaa.gov

3SEFSC/NMFS/NOAA, 3209 Frederic St., Pascagoula, MS 39567, christopher.t.gledhill@noaa.gov

4NEFSC/NMFS/NOAA, 74 Magruder Road Sandy Hook, Highlands, NJ 07732, vincent.guida@noaa.gov

5NEFSC/NMFS/NOAA, 166 Water St., Woods Hole, MA 02543, wmichael@whsun1.wh.whoi.edu

6PIFSC/NMFS/NOAA, 2570 Dole St., Honolulu, HI 96822, frank.parrish@noaa.gov

7AFSC/NMFS/NOAA, 7600 Sand Point Way, NE, Seattle, WA 98115, david.somerton@noaa.gov

The primary objectives of the workshop were 

· To provide a forum for the fisheries science centers to exchange information and ideas on using technology and mapping seafloor habitats.

· To identify the most promising approaches and technologies for identifying, mapping, and monitoring essential habitat for demersal fish. 

· To develop draft recommendations to the Advanced Sampling Technology Working Group (ASTWG) for research themes that could be included in a future ASTWG RFP.

The workshop was divided into 8 session topics:

1. Review of the current programs and needs at each NMFS Science Center for Essential Fish Habitat (EFH) information.

2. What are the measurable biotic and abiotic environmental parameters that determine the abundance of offshore demersal fishes?

3. Fundamentals of acoustic remote sensing of seafloor types.

4. Methods for acoustic remote sensing of seafloor types and for extracting ecologically meaningful variables.

5. Methods for validating seafloor classifications derived from acoustics data.

6. Other remote sensing technologies for mapping and monitoring habitat for demersal fish (focus on environmental parameters associated with the water column).

7. Methods for validating essential offshore habitat classifications and their importance in the distribution of demersal fish species.

8. Group discussion to identify the most effective and promising approaches and technologies for identifying, mapping, and monitoring essential habitat for demersal fish species.

Approximately 40 individuals representing NMFS Headquarters, five fisheries science centers, two NMFS regional offices, and seven other academic institutions and agencies participated in the workshop.  Representatives from the fisheries science centers along with their academic and agency colleagues were given an overview of each NMFS science center’s research activities and needs in relation to mapping offshore habitats and current use of technologies.  In addition, a representative from the NMFS Office of Science and Technology provided headquarter’s perspective on the workshop topic.  The workshop helped to identify those limits in technology, approach, and knowledge-base that present roadblocks to completing habitat mapping work.  

The complete results of the workshop will be summarized in a NOAA NMFS Technical Memorandum.  Funding for this workshop was provided by the NOAA NMFS Office of Science and Technology through the Advanced Sampling Technology Working Group, and the participating NMFS Science Centers and Regional Offices.  Julia Clemons (FRAMD) provided additional logistics support and served as the workshop’s rapporteur.

For more information, contact Dr. Waldo Wakefield at Waldo.Wakefield@noaa.gov, (541 867-0542)
4) Cooperative Ageing Unit 

The Cooperative Ageing Project (CAP) provides direct support for U.S. West Coast groundfish stock assessments by providing ages derived primarily from otoliths.  In preparation for assessments to be conducted during 2007, CAP aged the following species: canary rockfish, Pacific ocean perch, darkblotched rockfish, Pacific hake, sablefish, arrowtooth flounder, and English sole. 
For more information, please contact Dr. Jim Hastie at Jim.Hastie@noaa.gov
5) Cooperative Resource Surveys

a) West Coast Slope and Shelf Groundfish Survey

The NWFSC conducted its ninth annual bottom trawl resource survey for groundfish off the coasts of Washington, Oregon, and California.  The objective of the 2006 survey was to provide information on the distribution and relative abundance of demersal species within this region at depths from 30 to 700 fathoms. Other biological information necessary to assess the status of groundfish stocks (e.g. length, weight, sex and age structures) was collected throughout the survey period.  

The NWFSC chartered commercial fishing vessels to conduct independent, replicate surveys using standardized trawl gear. Fishing vessels Ms. Julie, Excalibur, Noah’s Ark and Raven were contracted to survey the area from Cape Flattery, WA to the Mexican border in Southern California, beginning in the later part of May and continuing through the third week of October. Each vessel was chartered for eight weeks with the Ms Julie and Noah’s Ark surveying the coast during the initial pass from May to July. The Excalibur, and Raven operating in tandem, surveyed the coast during the second pass from mid-August to late October.  The survey followed a stratified random sampling scheme with 15-minute tows at randomly selected depths. The depth strata were: shallow (30-100 fms), middle (100-300 fms), and deep (300-700 fms).  The sample design consisted of 688 sampling locations, with 258 on the shelf (30-100 fms) and 430 on the slope (100-700 fms).  Each of the four vessels occupied a different subset of 172 cell sites.

In 2006, we also continued to utilize the FSCS data collection system with updated software applications, and wireless networking.  Established NOAA national bottom trawl protocols were used throughout the survey. As in prior years, a series of special research projects were undertaken in cooperation with other NOAA groups and various Universities.

Additional data were collected during the trawl survey for collaborative research projects with several NMFS/academic colleagues: 1) Maternal effects on larval quality in rockfishes - Southwest Fisheries Science Center; 2) Establishing a DNA sequence database for the marine fish fauna of California- Scripps Institution of Oceanography; 3) Life history of the white-spotted ratfish, Hydrolagus colliei - Moss Landing Marine Laboratories; 4) Feeding ecology of the roughtail skate, Bathyraja trachura - Moss Landing Marine Laboratories; 5) Collection of all unusual or unidentifiable skates, sharks, or chimaeras - Moss Landing Marine Laboratories;  6) Collection of biological data and specimens of the deepsea skates, Bathyraja abyssicola, and broad skates, Amblyraja badia - Moss Landing Marine Laboratories;  7) Food habits studies of jumbo squid, Dosidicus gigas, in the California Current  - Southwest Fisheries Science Center;  8) Geographic variation in Lycodes diapterus, and the status of the subspecies Lycodes diapterus beringi; - Alaska Fisheries Science Center; 9) Local and regional patterns of dispersal and exchange in coastal fishes as determined with otolith microchemistry - Oregon Institute of Marine Biology.
Several other research initiatives were begun by the Survey Team including: 1) the effects of the parasitic copepod Phrixocephalus cincinnatus on flatfish growth, reproduction, and population dynamics; 2) use of stable isotopes and feeding habits to examine the feeding ecology of young-of-the-year rockfish (genus Sebastes); 3) comparison of volumetric vs. whole haul methods for deriving catch weights; 4) collection of samples from spiny dogfish to aid stock assessment and demographic analysis; 5) collection of Sebastolobus alascanus (shortspine thorynhead) displaying fin erosion; 6) fin clip collection for various shelf rockfish species; 7) rockfish fecundity observations for selected species; 8) collection of stomachs for selected species; 9) identification and density-estimation of seabirds along the U.S. West Coast; 10) collection and identification of cold water corals 
For more information, contact Aimee Keller at (206) 795-5860, Aimee.Keller@noaa.gov.

b)  Development of Survey Techniques for Use in Untrawlable Habitats
The Northwest Fisheries Science Center (NWFSC), in collaboration with researchers at Woods Hole Oceanographic Institution (WHOI), is using the SeaBED AUV to overcome the difficulty of monitoring fish populations in rocky areas.  Rocky, untrawlable areas are a challenge to survey, yet important habitat for a variety of commercially important fish stocks including rockfish.
Traditional fish monitoring techniques, such as trawl surveys and ship borne acoustics, are of limited applicability in these areas due to the rugged nature of the terrain.  Thus, to enhance our ability to adequately assess fishery species that use these habitats alternate technologies must be identified and evaluated for augmenting current fishery-independent assessment techniques.  Hover-capable AUVs offer a unique tool that is appropriate for work in these types of habitat.  In addition, AUVs allow other simultaneous shipboard data collections that will greatly enhance the data available for integrated ecosystem assessments.

The Seabed AUV (Figure 2) is a multi-hull, hover capable vehicle, which unlike traditional torpedo shaped AUVs, is capable of working extremely close to the seafloor while maintaining very precise altitude (3m +/- 0.05m) and navigation (O(1m)) control.  Its small footprint coupled with its 2000m depth rating makes it an ideal platform for conducting surveys off the continental shelf on ships ranging from standard NOAA oceanographic vessels to smaller fishing vessels of opportunity.


[image: image2]
Figure 2. The Seabed - a hover capable AUV developed by HAnu Singh at WHOI 

The suite of sensors onboard the AUV include 12 bit 1.2 Megapixel high dynamic range camera and associated strobe, a 230kHz Delta-T multibeam imaging system, a 1.2 MHz RDI Acoustic Doppler Current Profiler, fluorometers, a pumped CTD, and methane sensor.  Typical mission durations for the current vehicle allow it to run with its suite of sensors for 6-8 hours covering distances of up to 10-15 km on a single dive. 

The sensors, the AUV, and its associated systems are all vertically integrated.  Thus the imagery can be easily color corrected, merged with the navigation and attitude data, photo-mosaicked and then analyzed for species counts, sizes and distributions with easy to use, web accessible GUIs.  Example mosaics of photos taken using the downward-looking camera during the 2006 cruise are shown in Figure 3.
Enhancements of the Seabed AUV are being developed to improve our ability to identify rockfish. These will include addition of higher resolution cameras and testing of sideward-looking as well as downward-looking camera configurations in Spring 2007 in collaboration with DFO Canada. 

For more information, contact Dr. Elizabeth Clarke at Elizabeth.Clarke@noaa.gov
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Figure 3. Photomosaics of some of the images collected with the AUV in a rocky untrawlable habitat. 

c) Southern California Hook-and-Line Survey

In early Fall 2006, FRAMD personnel conducted the third hook and line survey for shelf rockfish in the Southern California Bight (SCB).  This project is a cooperative effort with Pacific States Marine Fisheries Commission (PSMFC) aimed at developing an annual time series of catch rate data and other biological information for structure-associated species of rockfish (Genus Sebastes) such as bocaccio (S. paucispinis) and vermilion rockfish (S. miniatus) within the SCB.  

The F/V Aggressor (Newport Beach, CA) and F/V Mirage (Port Hueneme, CA) were chartered for 11 days each, and nine biologists participated during the course of the survey.  The two vessels sampled a total of 94 sites ranging from Point Arguello in the north to 60 Mile Bank in the south.  Approximately 2200 lengths, weights, fin clips, and otolith pairs were taken representing 33 different species of fish.  

Several ancillary projects were also conducted during the course of the survey.  This includes the deployment of non-lethal genetic tagging hooks developed by FRAM personnel.  These hooks remove a small piece of tissue from a fish’s mouth during a strike without bringing the animal to the surface, limiting mortality associated with barotrauma stress.  Genetic microsatellite analysis uniquely “tags” each fish which can then be “recaptured” during subsequent deployments of the tagging hooks.  473 of these hooks were used during the 2006 survey.    An underwater video system was deployed at seven sites to gather imagery of the seafloor for future analyses correlating catch rates of key species with specific habitat types.  Other projects included the collection of 98 rockfish tissue samples for a histological study aimed at estimating burst swimming speed and the preservation of several rockfish and flatfish specimens for a genetic voucher program conducted by the University of Washington.

For more information, contact John Harms at John.Harms@noaa.gov
d) Joint U.S.-Canada Acoustic Survey

In August, 2006, a joint US/Canadian acoustic survey was performed and backscatter data collected over a large area of Queen Charlotte Sound.  During the survey, data were collected on 18-, 38-, 70-, 120-, and 200-kHz EK60 echo sounders simultaneously aboard the CCGS Tully.  Concurrent with the Tully, the CCGS Ricker fished representative fish schools for stock assessment using mid-water trawling.  

Also on the joint US/Canadian survey, the Canadian BioNess (a multi-net variable depth plankton and CTD sampler) were used in conjunction with the NWFSC Digital Video Plankton Recorder (DVPR).  The use of both plankton nets and the DVPR will give a complete picture of the plankton community, including gelantinous zooplankton not identifiable from net tows.  The goal of this work is to identify plankton that affect acoustic backscatter during hake surveys.   The DVPR is shown in Figure 4.
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Figure 4. NWFSC Digital Video Plankton Recorder
6) NOAA Program: Fisheries And The Environment (FATE)

Incorporating environmental forecasts into stock assessments and stock assessment decision tables

Significant progress has been made through the Fisheries And The Environment (FATE) program in identifying leading indicators of environmental processes that affect stock recruitment, growth, and survival. However, comparatively little work has focused on evaluating the use of these indicators within the current stock assessment framework.  We have been addressing this gap through the use of a fisheries data simulator (FSIM Goodyear 2004, 2005) to produce data sets of populations with known biological properties and explicit environmental influences.  By simulating population and fisheries dynamics from predetermined parameters, the ability of the SS2 Assessment Program (Methot 2005a and 2005b) to accurately estimate these parameter values can be evaluated.  Results from this work have contributed to improvements in the SS2 model in terms of modeling environmental influences on fish populations.   This work has also been used (at the PFMC’s Bzero/Bmsy workshop, December 2006) to address issues relating to the estimation of unexploited spawning biomass, which is a critical parameter in applying the Council’s harvest policy and in determining whether a stock is considered overfished.  Current work addresses the use of ocean environmental variables (known or forecasted) to characterize the possible future condition of fish populations.  This type of forecasting is becoming increasingly important to fishery managers and industry.   
For more information, contact Dr. Michael Schirrpa at Michael.Schirripa@noaa.gov
7) Ecosystem Studies
a)  Impact of fishing on marine community structure.  Using food web models, we are examining a range of marine communities, varying in species richness, productivity, and fishing intensity, to determine how fishing has affected community structure and some basic ecosystem parameters.  Our initial work suggests that incompatibilities exist between managing for sustainable fisheries and managing for the health of coast ecosystems—two of NMFS’ mission goals.  We are developing indices of “ecologically sustainable yield” based, not on single-species fish population dynamics, but on systemic dynamics and NMFS ecosystem goals.   

For more information Dr. Phil Levin at (206) 860-3473, Phil.Levin@noaa.gov
b) Groundfish bioenergetics.  Bioenergetics models have proven to be an excellent tool in estimating the energetic demands of fishes and, thereby, better understanding the amount of prey required by fish populations.  Bioenergetics models are also useful for explaining fish growth trajectories as they relate to prey quality, temperature, fish size, and species- and sex-specific differences.  We developed bioenergetics models for Sebastes species to examine various issues such as per capita prey demand of different species, the influence of temperature anomalies (e.g., PDO shifts, El Niño) on fish growth and reproductive potential, and habitat-specific prey allocation across different life history stages of rockfish (i.e., Do adult and juvenile rockfish share common habitats and common prey, and if so, do the predatory demands of one age group constrain the success of the other?).  

For more information, Dr. Chris Harvey at (206) 860-3228, Chris.Harvey@noaa.gov.
c)  Fish movement and MPA design.  Rational design of networks of MPAs requires an understanding of the relationship between the spatial extent of a reserve, home ranges of fish, and the distribution of resources. As a result, understanding movement patterns of fishes is of central importance to measuring MPA effectiveness.  There are two potentially conflicting objectives of MPAs:  (1) to conserve a breeding stock adult, movement out of MPAs should be minimal, but (2) to augment local fisheries, some flux outside the MPAs to harvested areas is desirable. However, very little is known about the short-term movement of most economically and ecologically important temperate fish species.  Here, we propose (1) to determine the degree to which habitat structure and food resources affect movement by rockfishes, and (2) to apply these data to models that can ascertain effectiveness of existing MPAs and develop guidelines for designing future MPAs.  Our approach involves first documenting the movement of rockfishes on rocky reefs using sonic telemetry. We will then use the information gathered during the empirical phase of our project to model MPA effectiveness as a function of fish motility and habitat-structure food availability.  

For more information, contact Dr. Phil Levin at (206) 860-3473, Phil.Levin@noaa.gov
d)  Development of a spatially explicit ecosystem model to examine effects of fisheries management alternatives in the Northern California Current 

Decision analysis is intimately associated with the analysis of uncertainty:  Given uncertainty about future behavior of a system, what policies are most robust over the full suite of alternative future conditions?  Classic fisheries science, which relies on single-species population models, has been criticized by some as inadequate for fisheries decision analysis because it considers one possible effect of fisheries policy (i.e., fishing affects abundance and age structure which, in turn, affects yield) QUOTE "" 
.  In contrast, ecosystem-based management recognizes a broader suite of system responses, and it explicitly recognizes that fish stocks respond to underlying yet unpredictable ecosystem dynamics (e.g., irreducible uncertainties) and that fishing itself can induce ecosystem changes.  Thus, decision analysis frameworks ideally explore responses of populations to fishing under alternative scenarios of ecosystem forcing and fishing-mediated ecosystem change.

Do we presently have the tools to predict all elements of marine ecosystems?  Absolutely not, and it is unlikely that such a case will ever arise.  Do we presently have the tools to identify potential ecosystem responses and behaviors?  Fortunately, we have considerable and expanding expertise.  Our knowledge of food web processes in marine ecosystems continues to grow, building a strong conceptual framework of the types of food web relationships that are common, rare, and, most importantly, dangerous in the context of fisheries management. What is presently lacking, however, is an integrated modeling framework that can be used to 1) synthesize this information; 2) analyze possible ecosystem responses; and 3) identify key processes that govern ecosystem condition. 

We are developing such a modeling framework for the Northern California Current Ecosystem (NCCE).  Our approach explicitly estimates the ecosystem and population-level consequences of various fisheries management alternatives in the face of a varying environment. ATLANTIS, a modeling approach developed by CSIRO scientists in Australia, achieves the crucial goal of integrating physical, chemical, ecological, and fisheries dynamics in a three-dimensional, spatially explicit domain.  In ATLANTIS, marine ecosystem dynamics are represented by spatially-explicit sub-models that simulate hydrographic processes (light- and temperature-driven fluxes of water and nutrients), biogeochemical factors driving primary production, and food web relations among functional groups. The ATLANTIS model represents key exploited species at the level of detail necessary to evaluate the direct effects of fishing. The model is thus ideally suited for ecosystem-based decision analysis.

The overarching goal of this project is to develop a model that allows users to examine the effects of large-scale management efforts against a backdrop of environmental variability resulting from climate events, seasonal changes, oceanographic dynamics, food web interactions, and fisheries.  To achieve this goal, we are (1) collating data for the processes and functional groups included in the model; (2) defining the spatial structure of the NCCE; and (3) simulating behavior of the NCCE under alternate fisheries management policies and environmental regimes.
For more information, contact Dr. Phil Levin at (206) 860-3473, Phil.Levin@noaa.gov
8) Economic Data Collection and Analysis
a) Commercial Fishing Economic Cost-Earnings Data 

Development and implementation of the Oregon limited-entry groundfish trawl fleet survey was completed during 2006.  Innovative data collection techniques were used to obtain an extremely high response rate of 77%.  Also in 2006, collection of cost-earnings data was initiated in Washington and California for the trawl and fixed gear fleets, and in Oregon for the fixed gear fleet.  Some data analysis was begun in 2006 and will continue in 2007.
For more information, contact Dr. Carl Lian at Carl.Lian@noaa.gov
b) Survey of the Economic Value of Sport Fishing 

An economic valuation survey was developed and implemented during several 2-month waves of recreational angling in Oregon and Washington during 2006.   An original and innovative survey format was used to elicit the effect of regulations on angler valuations and participation rates.  Extensive testing of the survey instrument and outside reviews were conducted to improve the quality for responses for use in future research.
For more information, contact Dr. Todd Lee at Todd.Lee@noaa.gov
c) Economic Survey of West Coast Charter Fishing Vessels
The economic survey of West Coast recreational Charter Boat operators has been developed over the past year and is currently being fielded in Oregon and Washington.  The survey is designed to determine the state of the industry and to determine the regional economic impacts of the sector on the respective coastal communities.  This survey will compliment the survey of the commercial fishing vessels which is also currently being fielded and the processor survey which has been developed and is under review of industry representatives.  Upon completion we will be able to build a comprehensive regional economic model of the West Coast that incorporates commercial, recreational, and processors.

Financial enterprise budgets have been developed for a limited number of the commercial fishing fleet.  It is intended that all commercial, recreational, and processors sectors will eventually have an enterprise budget which can be used by managers and industry participants alike for planning and analysis.

A research program has also initiated to investigate how coastal communities interface with marine resources.  In Phase 1, which is already underway, a Social Accounting Matrix (SAM) will be developed for selected communities. This phase will utilize federal, state, and local secondary data sources and some limited "ground truthing".  Presently, Westport, Washington and Newport, Oregon have been selected for inclusion in this project, and one or two communities in California may also be included.

Phase 2 will involve surveying businesses and households in Westport, Newport, and potentially other communities.  These interviews will be used to improve the data obtained from the secondary data sources and examine important issues such as location of expenditures by businesses and households, household income from marine related endeavors, extent of income from non-labor sources, and some more sociological questions about people's preferences and values for the marine resources.  Phase 3 will focus on estimating visitor usage and visitor expenditure profiles.  Completion of these two phases will rely upon future availability of funding.
For more information, contact Dr. Phillip Watson at Phillip.Watson@noaa.gov
9) Observer Data Collection and Analysis

The FRAM division’s At-Sea Hake and West Coast Groundfish Observer Programs continued collecting fishery-dependent data during 2006 on groundfish fleets along the entire west coast.  

a)  At-Sea Hake Observer Program

The At-Sea Hake Observer Program deployed two observers on each of fifteen at-sea Pacific hake processing vessels during the 2006 season, exceeding 1,200 observer days at sea.  Due to low limits on some bycatch species in this fishery, observer data is crucial to its successful management and efficient vessel operations in each vessel’s observer sampling area is key to robust observer sampling.  Over recent seasons, program staff has taken an active role in engaging each vessel’s crew during pre-cruise meetings to outline observer duties, expectations and identify solutions to meet both the needs of the vessel and observer program.  The program has always sampled close to 100% of the hauls in the fishery.  Through vessel cooperation and the hard work of the observers, the average rate at which each haul is sampled has increased from roughly 30% to just over 50% during recent seasons.   

b)  West Coast Groundfish Observer Program

During 2006, the West Coast Groundfish Observer Program deployed observers on the bottom trawl and various fixed-gear fleets along the entire U.S. West Coast, exceeding 2,500 observer days at sea on over 300 vessels.  The program also continued investigating the utilization of electronic monitoring technology to monitor the shore-based Pacific hake fleet.  The program currently conducts observation aboard vessels ranging in size from skiffs to large trawlers, which fish in depths ranging from less than 20 fm to more than 500 fm.  As the program encounters unique data collection circumstances, due to the range of vessel sizes, targets, and areas fished, the program stresses observer data quality and safety.  During 2006, the program expanded automated data checks and built upon current realistic, ‘live’ safety drills.

c)  Data and analytical reports
Summaries of data collected on observed trips are routinely published on the NWFSC web site.  Three new fleet-specific reports were completed during the Fall and Winter of 2006.  FRAMD also prepares an evaluation of total annual fishing mortality.  The most recent report is for the year 2005.   All reports can be obtained at: http://www.nwfsc.noaa.gov/research/divisions/fram/observer/datareport/index.cfm.
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Spawning Spawning

biomass  Relative ~ 95% biomass  Relative ~ 95%

Year millions mt Depletion Interval millions mt Depletion Interval

1998 1.088 0.952 - 1.224 30.4% - 1.299 1.113 - 1.486 31.3% -

1999 0.986 0.850 - 1.122 27.6% - 1.203 1.013 - 1.394 29.0% -

2000 0.916 0.774 - 1.057 25.6% - 1.149 0.946 - 1.351 27.7% -

2001 1.111 0.925 - 1.297 31.1% - 1.424 1.147 - 1.701 34.3% -

2002 1.587 1.298 - 1.875 44.4% - 2.058 1.624 - 2.491 49.6% -

2003 1.807 1.460 - 2.154 50.6% - 2.360 1.839 - 2.880 56.9% -

2004 1.738 1.384 - 2.093 48.6% - 2.295 1.764 - 2.827 55.3% -

2005 1.496 1.156 - 1.837 41.9% 2.024 1.514 - 2.533 48.8%

2006 1.295 0.954 - 1.637 36.2% 28.9% - 43.5% 1.806 1.299 - 2.314 43.6% 34.9% - 52.1%

2007 1.146 0.790 - 1.502 32.1% 24.3% - 39.7% 1.651 1.126 - 2.175 39.8% 30.7% - 48.8%

Base Model Alternative Model
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~ 95%
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