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INTRODUCTION

This report provides information to support the Sloan Foundation’s exploration of the potential usefulness and scope of a Census of the Fishes. The National Fisheries Conservation Center (NFCC) has obtained and reviewed available written materials that identify and discuss data gaps and research needs in fisheries management in the U.S., focusing specifically on the broader aspects of stock assessment (enumeration, establishing and tuning life history parameters, life history, and behavior) and related issues (e.g., status of bottom habitat). This report contains a list of data sources and tabular summaries of research and data needs in specific categories. It also includes an analysis of patterns in these summaries and relates these patterns to organizational and technical characteristics of the current fisheries management system.



BACKGROUND 

The data needs summarized below are best understood in the context of the national fisheries management infrastructure and the significant changes it has undergone in the last three years.

The council structure

In 1976, Congress passed the Magnuson Fishery Conservation and Management Act (FCMA), also referred to as the Magnuson Act. Its purpose was to prevent overfishing, especially by foreign fleets, and to allow overfished stocks to recover. The Act "Americanized" the fishing off U.S. coasts by establishing priorities for access to fishery resources. First priority was given to U.S. catchers, second to U.S. catchers fishing for foreign processors, and the last to foreign fishing vessels. Under this system, foreign vessels actually continued fishing in the Fishery Conservation Zone for more than ten years after implementation of the Act. Jurisdiction within the zone was later expanded to include activities other than fishing, and a U.S. Exclusive Economic Zone (EEZ) was declared in 1984. The EEZ extends from three to 200 miles offshore. The U.S. Department of Commerce is charged with managing activities in the EEZ, while individual states govern the waters out to three miles offshore.



The Secretary of Commerce, through NOAA's National Marine Fisheries Service (NMFS), is responsible for the conservation and management of most of the living marine resources within the EEZ. NMFS also plays a supporting and advisory role in the management of such resources in coastal areas under state authority. The Magnuson Act established eight regional fishery management councils to prepare and implement fishery management plans for the nation's fisheries.

Each regional fishery management council is made up of a dozen or more voting members:

the principal state official with marine fishery management responsibility for each state in the council's region, such as a state's division of marine fisheries

the regional director of the National Marine Fisheries Service (NMFS) — a federal agency within the Department of Commerce — for the council's area of jurisdiction

a number of members (up to 19) appointed by the Secretary of Commerce from a list of qualified individuals submitted by the governors of the states in the council's region. "Qualified individuals" are those knowledgeable or experienced with regard to management, conservation, or recreational or commercial fishing activities in the region. These politically-appointed council members are named for three-year terms.



The following non-voting members also sit on each council:

the regional or area director of the U.S. Fish and Wildlife Service, a federal agency within the Department of the Interior

the commander of the local Coast Guard district

a representative from the appropriate Marine Fisheries Commission (Atlantic, Gulf, Pacific), whose role is to coordinate state regulations

one representative from the U.S. Department of State.



In addition, each council has a Scientific and Statistical Committee (SSC) and Advisory Panels (APs) to help provide expertise. The SSC assists in interpreting biological, sociological, and economic data for the council. The Advisory Panel members usually represent various interests — commercial, recreational, environmental, and consumer — and give additional information and perspectives on FMPs. 



The Magnuson Act was the first major national act to establish a federal decentralized management regime adjacent to our coasts. Its primary intent was to ensure that fisheries management was responsive to locally and regionally important issues. The planning and implementation process for the individual fishery management plans (FMPs) serves to reinforce this decentralized decision-making approach. Within broad guidelines, the councils thus have a fair degree of autonomy in selecting management actions for each fishery.

The 1996 reauthorization: major changes

Despite many successes, most notably in the North Pacific, a 1994 report by the National Academy of Sciences (Improving the Management of U.S. Marine Fisheries) identified several problems that persist in varying degrees. These include: continued overfishing of certain stocks; an adversarial relationship between some of the regional councils and NMFS; conflicts among user groups; the vulnerability of the fishery management process to delays and political influence; a lack of accountability; inconsistencies in state and federal management measures; and the adoption of unenforceable management measures. This report recommended four topics that should be addressed during the reauthorization of the Magnuson Act: overfishing, institutional structure, quality of fishery science and data, and an ecosystem approach to fishery management. The 1996 reauthorization and amendments to the Magnuson Act did indeed address these topics. 



The 1996 amendments, termed the Sustainable Fisheries Act of 1996 (SFA), set out new mandates for fishery management plans. The SFA specifically includes overfishing in the national standards (see below), definitions, and requirements for councils and fishery management plans. Most significantly, the law no longer permits fishing in excess of maximum sustainable yield for economic or social reasons. It mandates that fishery management plans define overfishing using "objective and measurable criteria for when the fishery . . .is overfished" (16 U.S.C. 1853(a)(10)). The Sustainable Fisheries Act sets deadlines for councils to update their fishery management plans and end overfishing. The Secretary of Commerce is mandated to impose conservation measures if the councils do not meet these deadlines. Depleted fisheries must be rebuilt within a time certain. The Secretary of Commerce also has the authority to adopt interim measures to address overfishing in any fishery.



Under these new requirements, the Secretary of Commerce reviews all fishery management plans every two years to ensure they are achieving conservation and management objectives. The law requires that each regional council annually assess the status of all commercially valuable fish stocks in their jurisdiction. Any stocks determined to be overfished or approaching that condition must then be regulated by an FMP. Under this mandate, the Secretary of Commerce must publish annually a list of overfished species and species approaching an overfished condition. The first such list was published and submitted to Congress in September 1997.



Despite these major changes, the basic role and structure of the regional councils was retained, as was the qualification for membership on the councils. However, the conflict of interest standards were tightened, as were some operating and administrative procedures. In addition, while the FCMA was previously silent on the issue of bycatch, the Sustainable Fisheries Act includes a definition of bycatch and a new national standard calling for action to avoid bycatch or minimize it where it cannot be avoided. Bycatch reduction is now part of required conservation and management measures in all fishery management plans. In another important change, the nation's principal fishery law or the first time now includes protection of essential fish habitat and requires councils to develop measures to identify and protect essential fish habitat in fishery management plans.



The final product of these scientific and management activities is the fishery management plan. These are developed on a stock by stock basis, released for public comment, revised accordingly, and submitted to the Secretary of Commerce. The Secretary has the final authority to approve, partially approve, or reject the FMP or amendment. In addition to ensuring that plans comport with the National Standards, plans are reviewed to ensure they are consistent with a number of regulatory reform, small business, environmental, and economic rules. If approved, a plan is implemented by the Secretary through regulations promulgated by NMFS.

National standards for managing fisheries

The councils are charged with carrying out the objectives, or National Standards, of the FCMA in each fishery management plan. The National Standards are found in Section 301 of the Act:

Conservation and management measures shall prevent overfishing while achieving, on a continuing basis, the optimum yield  from each fishery for the United States fishing industry.

Conservation and management measures shall be based on the best scientific information available.

To the extent practicable, an individual stock of fish shall be managed as a unit throughout its range, and inter-related stocks of fish shall be managed as a unit or in close coordination.

Conservation and management measures shall not discriminate between residents of different states. If it becomes necessary to allocate or assign fishing privileges among various United States fishermen, such allocation shall be (A) fair and equitable to all such fishermen; (B) reasonably calculated to promote conservation; and (C) carried out in such manner that no particular individual, corporation, or other entity acquires an excessive share of such privileges.

Conservation and management measures shall, where practicable, consider efficiency in the utilization of fishery resources, except that no such measure shall have economic allocation as its sole purpose.

Conservation and management measures shall take into account and allow for variations among, and contingencies in, fisheries, fishery resources, and catches.

Conservation and management measures shall, where practicable, minimize costs and avoid unnecessary duplication. 

Conservation and management measures shall, consistent with the conservation requirements of this Act (including the prevention of overfishing and rebuilding of overfished stocks), take into account the importance of fishery resources to fishing communities in order to (A) provide for the sustained participation of such communities, and (B) to the extent practicable, minimize adverse economic impacts on such communities.

Conservation and management measures shall, to the extent practicable, (A) minimize bycatch and (B) to the extent bycatch cannot be avoided, minimize the mortality of such bycatch.

Conservation and management measures shall, to the extent practicable, promote safety of human life at sea.

Increased need for data

This management structure strives to balance local responsiveness with consistent national policy. In implementing the changes brought about by the Sustainable Fisheries Act, the agency has placed emphasis on the precautionary approach, setting prudent fishing mortality rates, and designing rebuilding schedules. At the same time, the councils are struggling to meet their October 1998 deadlines for addressing bycatch and identifying essential fish habitat. These activities require data: improved stock assessments, information on effort, estimates of discards, mapping of habitat types, data input for recovery models, and a host of other information.



In guidelines published in the Federal Register interpreting National Standard 2, NMFS has committed to providing the councils with periodic reports, called Stock Assessment and Fishery Evaluation or "SAFE" reports. These are intended to summarize the most recent and best available scientific information "concerning the past, present, and possible future condition of the stocks, marine ecosystems, and fisheries being managed under Federal regulation" (63 Fed. Reg. 24233, May 1, 1998). SAFE reports represent the "minimum information sets required" by the Magnuson Stevens Act, according to NMFS. The report is to summarize "the most recent biological condition of stocks and the marine ecosystems in the FMU and the social and economic condition of the recreational and commercial fishing interests, fishing communities, and the fish processing industries" (Id.). The SAFE report also is to describe the maximum fishing mortality threshold and the minimum stock size threshold for each stock, and "...may contain additional economic, social community, essential fish habitat, and ecological information pertinent to the success of management or the achievement of objectives of each FMP" (emphasis added, Id. at 24234).



The data needs summarized in the following sections reflect the best judgments, at both the national and regional levels, of the information needed to meet the expanded objectives of the Sustainable Fisheries Act of 1996.



METHODS AND DATA SOURCES

All research and data needs listed in the following section were drawn from readily available written material. In general, these materials fell into three categories:

national strategy and policy statements of NOAA and NMFS

specific needs articulated by each regional fishery management council (or its various technical committees)

descriptions of other fisheries-oriented research programs (e.g., Saltonstall-Kennedy).



We obtained relevant documents directly from NMFS or from their web site and from each of the individual fishery management councils. In some cases, we discussed with council staff which specific documents were the most recent or most relevant statements of their needs. All documents used in generating Tables 1 - 5 are cited at the end of this section.



Each regional management council organizes its research and data needs in somewhat different ways. The New England and Mid-Atlantic Fishery Management Councils set their research priorities through the stock assessment workshop process. This program is chaired by Dr. Emory Anderson of the Northeast Fishery Science Center in Woods Hole, MA. The South Atlantic Council and the Caribbean Council identify research needs as part of an "operations plan" that is agreed upon among the council, NMFS, and the Southeast Fisheries Science Center. The Gulf of Mexico Council includes research and data needs in the individual assessment and management plans for each fishery. The Pacific Council prepares a separate summary of research and data needs every two years. The North Pacific Council also prepares a stand-alone summary of research priorities, extracted from the minutes of the meetings of its Scientific and Statistical Committee. The West Pacific Council produces a set of milestones which include identifications of needed data, but apparently does not forward these requests to NMFS for research support, as other councils do.



The data needs formally identified by NMFS and the regional councils are summarized below in Tables 1 - 5. To meet these data needs, NMFS, and the regional councils, conduct their own research and obtain data from the five regional fishery science centers. In addition, they often look to numerous grant programs to fund needed research that is then carried out by universities, states, or private individuals and institutions.



The Saltonstall-Kennedy Grant Program was created by Congress to provide grants for research and development projects on fisheries harvesting, processing, marketing and associated issues. Grant proposals are peer reviewed by both agency and outside scientists, and chosen on a competitive basis. Funding for the program comes from a percentage of the receipts collected on import duties on fish and fish products. For the past several years, the project topic areas of the S-K program have reflected the priorities of the agency's strategic plan. The current round of grant proposals are to focus on five areas: minimize interactions between fisheries and protected or non-targeted species, rebuild overfished fisheries/maintain healthy fish stocks, obtain maximum social and economic benefits from harvestable marine resources, promote aquaculture development in the marine environment, and conserve and enhance essential fish habitat. In FY 96 the program awarded $8,434,661 in federal funds. The appropriation to the S-K program for FY 97 was $381,000, an amount not sufficient to conduct the program. NMFS requested and received $4 million for the program in FY 98, which it is using to fund proposals that were solicited in April 1997. The request for FY 99 is for about $3.5 million, and if appropriated, will be used to fund the proposals selected under the five areas above.



The Marine Fisheries Initiative, or MARFIN, promotes and endorses programs in the Southeast region. Projects must "optimize economic and social benefits from marine fishery resources" through cooperative research that targets information needs from the NMFS Strategic Plan. MARFIN also provides programmatic integration through cooperative planning, program activities, and an annual MARFIN Conference. Each year the MARFIN panel, drawn from the commercial and recreational sectors of the region, the councils, SeaGrant universities, and NMFS administrators and scientists identify areas of emphasis for the next year's competitive financial assistance program. The program was first funded in 1985. For fiscal years 1996, 1997 and 1998 it was appropriated $2.7, $3.0 and $3.0 million. 



Organizations called PACFIN and AKFIN conduct similar programs focused on the Pacific and Alaska regions, respectively. They received $4.7 million in federal dollars in FY98, with a proposal by both the House and Senate Appropriations Committees for the same amount in FY99. This funding level has yet to be approved by conference committee. The House Appropriations Committee has called for a new entity, "GulfFIN," to establish a data collection and analysis program for stock assessment and catch statistics from recreational and commercial fisheries in the Gulf of Mexico. According to its report, "The Committee has taken such action due to the fact that many of the problems related to fisheries in the Gulf stem from continued disagreement over the adequacy and accuracy of data collection and analyses [sic] efforts. The committee notes that the creation and success of PACFIN has resolved many similar disputes in the Pacific fisheries, and thus believes this is a model...." (H.Rpt. 105-636, p. 90)



In addition to the research programs conducted by these entities are research projects conducted with federal grants to industry associations and fishery development foundations such as the Alaska Fisheries Development Foundation or the South Atlantic Fisheries Development Foundation. Also worth noting are line item research projects in federal budget documents, which affect research priorities by superseding whatever priority setting process the councils and agency may use. Table 6 shows amounts of money appropriated to the National Marine Fisheries Service for resource information and catch statistics, including research projects earmarked by Congress.



In addition to these national and regional programs, state fishery management agencies often conduct research or collect data for both state and federal managers. The SeaGrant Program also caries out substantial fisheries-related research projects, as do universities with marine fishery management programs.
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SUMMARY OF DATA NEEDS

The following tables organize data needs identified in the sources listed above and show the relationship between the higher-level objectives listed in the NOAA and NMFS Strategic Plans and the detailed data needs identified by the individual regional management councils.
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Table 1. Details related to Objective 1 of the NOAA Strategic Plan, “assess the status of fishery resources”. Each NOAA sub-objective is matched against one or more objectives from the NMFS Strategic Plan, identified by the codes used in the Plan, e.g., IA, IE. The types of data needed to meet the objectives are drawn primarily from the NMFS Strategic Plan. Details on site-and species-specific data are taken from the National Bycatch Strategy and the reports produced by the individual regional management councils. Entries in columns 2 and 3 in italics represent objectives and types of data that are implied by the specific data needs but are not included in the NMFS Strategic Plan.



NOAA Strategic Plan Sub-Objective�NMFS Strategic Plan�Types of Data Needed to Meet Objective�Site- and Species-specific Data Needs�������collect/manage catch and bycatch data (see also #5)�catch, effort, biostatistical data (IA)�landings, size/age (includes dockside and logbook sampling)�New England - quantify recreational catches; improve catch information and stock assessments for whiting, offshore hake, and monkfish; improve linkage between dealer and vessel logbook databases and expedite logbook auditing for sea scallops; increase biological sampling for scallops; conduct biological sampling to determine length and age composition of commercial landings, discards, and recreational catches of groundfish; improve biological sampling of commercial landings and discards of Georges Bank haddock; conduct quarterly port and sea samples of length and age from U.S. and Canadian groundfisheries to improve estimates of catch at age; audit and analyze logbook data to improve mortality, abundance and biomass estimates for Gulf of Maine northern shrimp

Mid-Atlantic - improved areal and temporal coverage for summer flounder; ocean quahog estimates of seasonal and regional relationships in size/age; increase survey frequency for surf clams; improve biological sampling of landings and discards of goosefish (monkfish); review logbook data collection, transcription and interpretation for surf clams; increase and improve sea and port sampling data for scup landings and discards; increase sampling in recreational fisheries, sea sampling, and verify logbook information for black sea bass

South Atlantic - improve catch statistics for Atlantic red drum

Caribbean - commercial and recreational catch of queen conch

Gulf - quantify non-reported red snapper landings; improve estimates of recreational harvest; quantify Florida recreational spiny lobster landings

Pacific Coast - groundfish fishery samples stratified by depth, areas of groundfish fishing effort and catch 

North Pacific - size of pollock catch in Russian zone; assess utility of logbook information

West Pacific - recreational harvest of pelagic and groundfish species; gain access to purse seine fisheries catch data; establish fisherman reporting of catch and effort for pelagics; monitor all domestic pelagic longline fisheries; improve/implement data collection in island areas for groundfish

��conduct observer data collection �catch, effort, biostatistical data (IA)�landings, size/age�Mid-Atlantic - increase coverage for all fisheries

Gulf - increase coverage of red snapper and shrimp fisheries

West Pacific - coverage for west coast-based longline and Western Pacific U.S. purse seine fisheries���conservation engineering research (II) (see also #5)�discards�New England - increase coverage to determine extent of bycatch in all New England fisheries��conduct resource surveys��stock status�New England - perform stock assessments for all managed species annually; conduct tagging studies to assess scallop growth rates; develop study to estimate discards and discard mortality of goosefish by fishery; improve areal and temporal coverage on yellowtail flounder

Mid-Atlantic - monitor the effects of gear and area closures on the summer flounder stock; monitor seasonal changes in condition of surf clams associated with spawning and feeding

South Atlantic - calculate adult spawning stock biomass for red drum and continue standardized sampling of subadults to develop recruitment indices; perform assessments of shark stocks

Caribbean - fishery independent sampling of spiny lobster size- frequency distribution to better estimate spawning potential and sample juveniles in nursery areas throughout range

Gulf - repeat 86-87 mark recapture study to estimate red drum stock size; investigate relationship between postlarval recruitment and fishery yield for spiny lobster; prepare stock assessments for brown, white, and pink shrimp

Pacific Coast - expanded slope trawl survey for groundfish; new near�shore trawl survey for flatfish;; biological data for English and petrale sole in California; begin surveys for shortbelly rockfish; 

North Pacific - more frequent estimates of rockfish biomass; supplement triennial pollock surveys in Gulf of Alaska; begin or improve surveys for rockfish (including nearshore pelagics), squid, and Atka mackerel; slope bottom trawl surveys for Greenland turbot, rockfish, thornyheads, sablefish; groundfish surveys in Aleutian Islands; improve Bering Sea crab surveys; sample seamounts (especially for sablefish and rockfish)��conduct population biology surveys�life history (IA)



�mortality, age structure, sex ratios, reproductive biology�New England - develop field studies and statistical models of lobster growth using tagging, biological catch samples, and field observations; improve data for estimation of life history parameters and collect fecundity data for goosefish; increase biological sampling of dogfish on research surveys to estimate maturation and fecundity rates; monitor changes in maturity of Georges Bank yellowtail flounder and evaluate consistency of sex identification in field sampling; expand age sampling of scup from commercial and recreational catch; improve understanding of biology of black sea bass, including implications of sexual dimorphic growth and natural mortality, effect of removal of large males.

Mid-Atlantic - length and age for summer flounder; improve characterization of spawning contribution of young summer flounder, review egg and larval survey data, and review biological reference points for summer flounder; use individual growth rate estimates and size frequency distributions to estimate annual recruitment to ocean quahog stocks; conduct biological studies to understand migratory aspects, relation to weight at age, maturity schedules, and fecundity variation of weakfish; refine estimates of natural mortality rate for surf clams by making more complete use of historical aging information and field and laboratory studies; study discrepancy in ages between scale and otolith based aging of striped bass and emphasize comparisons with coded wire tagged fish; examine mechanisms which may contribute to density dependence in striped bass

South Atlantic - basic biological data for reef fish species in important commercial and recreational fisheries including age and growth patterns, age structures, and information on reproductive state, size, age, and sex; develop recruitment indices and basic biostatistics for king and Spanish mackerel, cobia, dolphin, wahoo, and bluefish from fishery-independent data sources; develop life history parameters and stock structure for red drum in the South Atlantic, including migratory patterns, long-term changes in abundance, growth rates and age structure; develop life history and stock structure information for weakfish, menhaden, spot, and croaker, including migratory patterns, long-term changes in abundance, growth rates, and age structure and comparisons of inshore and offshore components; life history and recruitment of golden crab

Caribbean - conduct growth and mortality studies for spiny lobster in Puerto Rico and U.S.V.I.; conduct growth and mortality studies for queen conch in Puerto Rico and U.S.V.I.; document frequency of queen conch female spawning by size class

Gulf - repeat 86-87 mark recapture study to estimate age structure of red drum; determine effect of lost stone crab traps on production; estimate stone crab mortality rates; growth and mortality of spiny lobster; compare spiny lobster reproductive cycle in Florida and Caribbean; analyze Spanish lobster landings for size frequency and sex ratios

Pacific Coast - age data for sablefish dressed at sea and rockfish taken by non-trawl gear; age sablefish by area / season / gear type (espe�cially non-trawl fishery); validate aging techniques for individual species; estimate age composition of yellowtail rockfish from bycatch in whiting fishery; natural survival and stock distribution for Klamath River fall chinook, Sacramento River winter chinook, Snake River spring, summer, fall chinook; compare ecology and life history of hatchery and natural stocks

North Pacific - size/age structure of pollock stock in Russian zone; age and length for Pacific ocean perch, northern and dusky rockfish in commercial fishery; handling mortality and life history of crabs; maturity data for Pacific cod, Dover sole, other flatfish, sablefish, and many rockfish; life history of Greenland turbot

West Pacific - biological differences in yellowfin tuna taken in surface vs. longline fisheries; bottom fish in all island areas����characterization of discrete stocks�New England - undertake genetic, morphometric parasite, location and timing of spawning, egg and larval survey data, and other analyses to develop basis for stock separation of goosefish

Mid-Atlantic - review biological parameters, stock mixing, regional catches, and other information to determine whether Central and Western Long Island Sound lobsters comprise a distinct and separate stock

South Atlantic - conduct genetic studies and adult movement studies to determine stock structure of Atlantic red drum

Pacific Coast - determine significant genetic units for salmon (especially Klamath River fall chinook, OCN coho, Columbia River upriver and Snake River spring, summer, fall chinook, and natural coho of Queets River, Skagit River and Hood Canal); develop method for mass marking of hatchery fish

North Pacific - pollock tagging to identify stock structure; relationship between pollock in Prince William Sound and Gulf of Alaska; crab stock structure; stock structure and movement of Atka mackerel, Pacific cod, POP, other rockfish���anthropogenic factors and environmental changes (IE)�molecular genetic analysis of fitness���analyze/model fishery and ecosystem data�identify essential habitat (ID)�resiliency/sensitivity to fishing�Caribbean - assess effect of recreational harvest on reef fish at spawning aggregations����recovery models�New England - examine effects of closed areas on groundfish recovery

South Atlantic - evaluate marine reserves as an alternative or supplement to current fishery management practices and measures for reef fish����effect of habitat on stocks�New England - analyze effects of environmental conditions on survey catch rates of spiny dogfish; investigate habitat use by black sea bass during migration offshore, along edge of continental shelf; quantify relationship between habitat protection and improved recruitment

South Atlantic - determine habitat and limiting factors for reef fish species

Caribbean - characterize bottom topography of known spawning aggregation grounds for reef fish; identify other spawning aggregation sites for groupers and snappers in the FMP unit; identify reef fish species in seasonal closed areas; identify species in proposed marine conservation districts

Gulf - determine relation ship between spiny lobster juvenile habitat and harvest magnitude; estimate impact of loss of spiny lobster nursery habitat on recruitment to fishery���anthropogenic factors and environmental changes (IE)�models of risk from contaminants and habitat alterations

synthesis of existing data on habitat types and fishery populations����improve stock assessments�biological and statistical evaluations�New England - improve, refine, and correct models for American lobster, summer flounder, spiny dogfish, New England groundfish; request NMFS develop a SAFE report for the New England region

Mid-Atlantic - improve, refine, and correct models for surf clams, ocean quahogs, scallops, bluefish, weakfish, and striped bass

South Atlantic - conduct stock assessments to establish the status of major recreational and commercial reef fish species, identifying innovative methods for stock assessments of aggregate species, including the effect of fishing on genetic structure

Gulf - optimize survey designs and evaluate impacts of unbalanced sampling on landings estimates (especially for Gulf and Atlantic king and Spanish mackerels); evaluate biases from inappropriately stratified age-length data for Gulf and Atlantic king and Spanish mackerels; evaluate use of improved mortality rate estimates in assessment models for Gulf and Atlantic king and Spanish mackerels; evaluate non-equilibrium age-structured population models for Spanish Mackerel; develop method for simultaneous age structure analysis of red drum in state and federal waters; include recreational release mortality in red drum assessment; develop stock assessment models for stone crab; establish optimal harvesting strategies for spiny lobster; define eggs/recruit ratio re overfishing

Pacific Coast - evaluate statistical properties of groundfish assess�ment models; field and modeling studies of selectivity assumptions for groundfish; evaluate Coho Assessment Model; compare fixed escape�ment and harvest rate management for salmon

North Pacific - alternative forecasting for pollock; evaluate different weighting schemes for age- and length-structured stock assessments; assess measures of biomass and recruitment used in models; methods for capturing uncertainty in population status; evaluate usefulness of ADF&G annual surveys

West Pacific - determine confidence limits for SPR estimates; design tag-release programs for pelagics���Table 2. Details related to Objective 2 of the NOAA Strategic Plan, advance fishery predictions. Table structure and headings as in Table 1.



NOAA Strategic Plan Sub-Objective�NMFS Strategic Plan�Types of Data Needed to Meet Objective�Site- and Species-specific Data Needs�������advance understanding of coastal fishery ecosystems�life history (IA)�migratory/distribution patterns, habitat use�New England - investigate habitat use by black sea bass during migration offshore, along edge of continental shelf

New England & Mid-Atlantic - study diet of spiny dogfish to determine importance of dogfish predation in ecosystem

Caribbean - identify and map shelf and slope habitats for reef fish, corals, and spiny lobster; identify migration paths of spiny lobster

Gulf - dispersal of all stone crab life stages; distribution of age 1 red snapper re bycatch

North Pacific - distribution of Greenland Turbot; distribution and stock status of forage fishes (especially capelin, wulachon, and sand lance); expanded studies of distribution, abundance, productivity of seabirds; multivariate analyses of assemblage distribution and abundance

West Pacific - local distribution dynamics of blue marlin���interdependence (IC)�food web studies - consumption rates, feeding selectivity, nutritional values, stomach contents, predator guilds, predator-prey interactions�New England & Mid-Atlantic - study diet composition of spiny dogfish to determine importance of dogfish predation in the ecosystem

South Atlantic - determine and describe habitat and fish populations in the deep reef community and the prey distributions supporting the community

Pacific Coast - predation rate on salmon by pinnipeds, seabirds, predatory fish

North Pacific - interactions among fisheries, marine mammals, and seabirds; trophic relationships among critical species and their prey; biological linkages within species complexes in rockfish and flatfish families����multispecies models�South Atlantic - conduct stock assessments to establish status of major recreational and commercial reef fish species, identifying innovative methods for assessing aggregate species, including effect of fishing on genetic structure

Pacific Coast - assemblage model of deepwater trawl fishery (biologi�cal, oceanographic, economic)

North Pacific - multispecies models of critical species based on gut contents����biological / environmental relationships�New England - investigate changes in transition and maturation of northern shrimp as function of stock size and temperature 

Mid-Atlantic - examine role of environmental conditions in surf clam meat yields, and conduct gradient sampling of age/length/weight, clam density, and environmental factors to understand importance of biotic and abiotic factors

South Atlantic - determine utility of red drum as bioindicator of health of southeast estuaries

Gulf - determine effect of environmental factors on red drum abundance and catch levels

Pacific Coast - effect of environmental parameters on salmon survival and distribution for Klamath River fall chinook, Sacramento River winter chinook, Snake River spring, summer, fall chinook

North Pacific - relationship among oceanographic conditions and animal condition/health for fisheries, marine mammals, seabirds

West Pacific - relationship between CPUE and environment
 for pelagics and swordfish���identify essential habitat (ID)�maps of essential habitat via remote sensing

acquisition and use of fishers’ data



�







����use by various life stages for spawning, growth, protection�South Atlantic - identify estuarine nursery habitats for juvenile gag grouper, gray and lane snapper; identify critical spawning areas for red drum and gag grouper; examine the contribution of live-bottom habitat and habitat areas to reef fish recruitment; determine habitat and limiting factors for reef fish; determine use of sargassum by adult, juvenile, and larval stages of all FMP species

Caribbean - identify and map spawning areas, distribution and abundance of eggs, larvae and juvenile reef fish, spiny lobsters, and queen conch, and nursery areas for queen conch

Gulf - identify stone crab recruitment and nursery areas

North Pacific - groundfish and forage fish in Gulf of Alaska and Bering Sea����role of benthic communities, interactions with fishing

seasonal changes in oceanography, large inverte�brates, and benthic infauna in estuaries and nearshore�Pacific Coast - extent of fishing impacts on benthic productivity���conservation engineering research (II)�models of ecosystem impacts of bycatch reduction (see also #3)�Gulf - quantify cumulative effects of untrawlable bottoms, TEDs, closed seasons, and effort reductions on bycatch reduction��integrate anthropogenic stress into assessments�interdependence (IC)�geographic range of fleets; annual rounds of fleet acti�vity; amount of subsistence, recreational, part-time fishing�New England - develop baseline information about impact of shifts in fishing effort on FMP species

South Atlantic - collect shrimp effort data to provide estimates on time fished or number of tows

Caribbean - develop data base of commercial fishers taking conch, with estimate of effort by fisher, boat, area, and time; assess recreational fishing for queen conch in the U.S.V.I.

Gulf - develop survey methodologies for using log-book and trip-intercept data to estimate distribution of fishing effort for coastal pelagics;���identify essential habitat (ID)

�use by various life stages in stressed and unstressed environs�����methods for restoring resources damaged by human impacts�New England & Mid-Atlantic - monitor effects of closed areas on summer flounder stock

Pacific Coast - identify limiting factors in salmon habitat and how they can be removed���anthropogenic factors and environmental changes (IE)�cumulative effects of watershed changes on habitat�South Atlantic - assess the effect of Florida Bay recovery actions on reef fish recruitment and survival

Pacific Coast - monitor indicator watersheds for land use impacts on salmon production,����habitat degradation�New England - assess impacts of mobile fishing gear, especially on fish productivity

Caribbean - impact of gear on habitat for reef fish, coral, spiny lobster and queen conch; identify effects of anchoring on species abundance, life history stage, and habitat for reef fish, coral, spiny lobster and queen conch; assess all anthropogenic activities affecting corals

North Pacific  - effects of harvesting and processing on ecosystem and habitat (especially for red king crab, direct observations of gear related impacts, comparison of trawlable and non-trawlable habitat)����amount of and trends in habitat loss�Pacific Coast - trends of salmon habitat loss related to fish production����results of contaminant inputs���advance sampling technology�conservation engineering research
(
II)�improved accuracy and precision of discard sampling�New England - increase sampling, conduct tagging studies, and examine effects of alternate sampling areas to determine scallop discards; examine discard rates of groundfish; characterize mortality of scup in different gear types to more accurately assess discard mortality; modify sea sampling protocol to characterize discards of shrimp

Mid Atlantic - refine errors in estimates of discards of weakfish in shrimp trawl and other fisheries; investigate release mortality in recreational and commercial fisheries and investigate methods to improve survival among released fish

Gulf - evaluate effectiveness of fishing power standardization on bycatch trends (especially re TEDs in directed shrimp fisheries); improve estimation of shrimp fishing effort (re red snapper bycatch)

Pacific Coast - validate new methods of estimating discards

North Pacific - identify sources of variability in bycatch rates; develop methods to support individual vessel accountability programs

West Pacific - investigate statistical properties of bycatch estimation procedures���catch, effort, biostatistical data (IA)�improved sampling for assessments�Gulf - develop alternative, fishery-independent sampling methods (e.g., aerial surveys in S. Florida) for Gulf and Atlantic group king and Spanish mackerels; improve sampling design for red snapper

Pacific Coast - develop method for surveying rock�fish in untrawlable habitat (especially yellowtail, widow, canary rockfishes); calibrate trawl surveys; improve acoustic methods for estimating whiting biomass; improve tagging and data collection designs for selective salmon fisheries

North Pacific - gear calibrations to validate indices of abundance; evaluate observer sampling procedures���Table 3. Details related to Objective 3 of the NOAA Strategic Plan, manage for economic growth and sustainability. Table structure and headings as in Table 1.





NOAA Strategic Plan Sub-Objective�NMFS Strategic Plan�Types of Data Needed to Meet Objective�Site- and Species-specific Data Needs��
collect/analyze economic and social data�social/economic factors and abundance levels (IB)�cost and earnings data, ex-vessel prices, social and institutional constraints, effort characteristics�New England - develop baseline information on fishing communities, extent of dependency on fishing, impacts of regulations on small and large boat fleets; estimate and develop relationships between liver weight of goosefish and individuals removed as landings

South Atlantic - compile basic socio-demographic data for describing the social and cultural framework of managed fisheries; study demand and supply functions for the commercial king mackerel fisheries, including baseline cost and return data; estimate sale of recreational caught snapper/grouper species by gear by state, especially by divers; quantify economic value of jewfish from nonconsumptive use versus catch by recreational and commercial fishermen; cost returns survey for shrimp fishery and rock shrimp fishery; collect information on historical participation, vessel sizes, gear types, numbers and other issues associated with effort and participation past and present. 

Caribbean - conduct  baseline study on recreational use of coral reef areas

Gulf - perform economic assessment of TAC levels on both commercial and recreational fisheries on coastal pelagics;  for stone crab and coastal pelagics fisheries (commercial and for-hire), number of participants and their demographics, percent of income from fishing, effort by species, month, gear type, job training, alternative employment; for reef fisheries, update recreational cost-benefit models; community characteristics for fishery-dependent communities; economic status of commercial and recreational spiny lobster fisheries

Pacific Coast - review net economic value for salmon, groundfish, halibut recreational fisheries

North Pacific - cross section time series of data on prices, inventories, exports, cost of inputs, patterns of ownership, earnings, transfer payments in fishing communities, sales of goods and services

West Pacific - characteristics of pelagic handline fishery����bio-social-economic models�South Atlantic - identify fishing communities, characterize community dependence upon fishery resources, and demographics of families dependent on fishing or fishing related businesses; collect social awareness and usage data of Oculina Bank Habitat Area of Particular Concern; collect data on attitudes toward marine fishery reserves and closed areas; determine the biological, economic, and sociological status of the rock shrimp fishery, including sampling procedures

Gulf - analyze catch and effort characteristics for spiny lobster fishery

Pacific Coast - cost/benefit analysis of selective (as opposed to mixed stock) fishery regimes; develop harvest models for selective fisheries; develop models of industry response to management regulations

North Pacific - develop better methods to assess social impacts of bycatch; analyses of demand, production functions, regional models of economic activity; improve methods for determining social costs and benefits of management actions






�
��identify essential habitat (ID)�social/economic impacts of habitat protection proposals

�Caribbean - conduct socioeconomic studies to determine effects of trap reduction program and harmonization of trap mesh size for reef fish

Mid-Atlantic - effects of closed areas, regulatory changes, and stock levels on summer flounder fishery and fleet behavior����economic value of essential habitat

social/economic causes of degradation����anthropogenic factors and environmental changes (IE)�assessment of economic/social incentives for habitat protection or degradation����conservation engineering research (II)�costs of bycatch reduction alternatives

ex-vessel prices

participation rates in bycatch reduction efforts�

����models of  population, ecosystem, socio-economic impacts of discards and of reduction measures�South Atlantic - conduct sociocultural survey on implementation of BRDs in shrimp fishery

Southeast - all fisheries except reef (red snapper) fishery

Gulf - determine social/economic effects of BRDs in shrimp fishery; quantify biological and economic effects of Texas closure��develop/implement controlled access plans�social/economic factors and abundance levels (II)�cost and earnings data, ex-vessel prices, social and institutional constraints�South Atlantic - study social, cultural, and economic aspects of establishing fishery reserves employing accepted socio-economic data collection methods and exploring variety of alternatives and management regimes; investigate costs, benefits, and utility of limited entry programs in the shrimp fishery

Gulf - assess impacts on fishing communities of regulation (especially trap limits for spiny lobsters); develop strategy for effort limitation in shrimp fishery; control recreational red snapper harvest

North Pacific - evaluate effectiveness of time-area closures and other management measures to conserve populations; assess cumulative efficiency and equity consequences of time-area closures; assess halibut/sablefish IFQ program; improved models of fleet behavioral responses to time-area closures ����bio-social-economic models�Gulf - analyze impacts on fishery productivity of changing minimum size for Gulf group king mackerel; develop bioeconomic model of limited access for coastal migratory pelagic stocks; examine species substitution in commercial and recreational reef fisheries; explore controlled access management for shrimp and reef fisheries

West Pacific - evaluate management alternatives for pelagic handline fishery; impacts of additional entrants to northwest Hawaiian Islands groundfish fishery���Table 4. Details related to Objective 4 of the NOAA Strategic Plan, ensure adequate compliance. Table structure and headings as in Table 1.





NOAA Strategic Plan Sub-Objective�NMFS Strategic Plan�Types of Data Needed to Meet Objective�Site- and Species-specific Data Needs��none listed�none listed�basic baseline / tracking data�New England & Mid-Atlantic - acquire additional information on compliance with regulations;

����bio-social-economic models�South Atlantic - develop improved methods and procedures for transferring technology and educating constituent groups about management and conservation programs, particularly controlled access and conservation gear; collect general social and economic data on motivation, satisfaction, attitudes and perceptions about management, cultural traditions and other attitudes related to constituent views about fishing

Pacific Coast - analyze existing limited access programs���Table 5. Details related to Objective 5 of the NOAA Strategic Plan, provide research and services for fishery-dependent industries. Table structure and headings as in Table 1.





NOAA Strategic Plan Sub-Objective�NMFS Strategic Plan�Types of Data Needed to Meet Objective�Site- and Species-specific Data Needs��
reduce bycatch by advancing conservation engineering�conservation engineering research (II)�information on discards/bycatch�New England - improve sea sampling to allow for better estimation of discards of yellowtail flounder; conduct studies to characterize the mortality of scup in different gear types to better assess discard mortality

Mid-Atlantic - monitor discards of summer flounder in the otter trawl fishery once the fishery is closed or restricted by trip limits; determine the length and age frequency and discard mortality rates of commercial and recreational fishery summer flounder discards

South Atlantic - quantify and qualify bycatch in coastal and shelf gillnet fisheries, and finfish trawl fisheries; collect and analyze data to expand and update current bycatch estimates in shrimp fishery, with emphasis on overfished species; characterize bycatch in the royal red shrimp fishery

Southeast - bycatch by inshore shrimp, menhaden purse seine, long�line (tuna, swordfish, sharks), bandit-reel, and pot fisheries

Gulf - monitor Atlantic coast directed shrimp fishery for bycatch of Atlantic-group king and Spanish mackerels; increase observer coverage of shrimp fishery for red snapper and red drum bycatch; improve statistical analysis of bycatch data

Pacific Coast - all bottom trawl species; yellowtail rockfish in whiting and shrimp fisheries; halibut bycatch rates

North Pacific - all species except groundfish, scallops, salmon; size/age and sex of crabs as bycatch; marine mammals by non-groundfish fisheries

West Pacific - logbook data for west coast-based longline and Western Pacific U.S. purse seine fisheries; estimates for pelagic fisheries outside Council’s jurisdiction

fleetwide estimates for all regions except Alaska����population-level impacts�New England & Mid-Atlantic - include recreational landings and discards and commercial discards in population analyses for groundfish

South Atlantic - characterize and assess impact of bycatch of undersized target species, including release mortality, during recreational fishing and during commercial longline and trap fishing; assess status and condition of fish stocks significantly impacted by shrimp trawl bycatch

Gulf - assess impacts of shrimp trawl bycatch (especially on mackerels and groundfish)

Pacific Coast - all species

mortality estimates for fish that encounter and escape fishing gear, for all regions and especially Pacific Coast salmon fishery

mortality estimates of discards and bycatch, for all regions and espe�cially Pacific Coast halibut/sablefish fishery

North Pacific - discard mortality (especially for halibut and crab)

West Pacific - population size and dynamics of almost all pelagic bycatch species; impacts of domestic and total pelagic bycatch����ecosystem impacts�all regions����assessment of bycatch reduction measures�increased observer sea days in all regions

South Atlantic -  investigate gear loss from turtles damaging spiny lobster traps

Gulf - BRDs for shrimp trawls to reduce red snapper bycatch

Southeast - BRDs for shrimp trawls

North Pacific - expanded research on effectiveness of gear modifications����new methods�New England - improve selectivity in the mixed-trawl groundfish fishery; explore gear modifications to minimize shrimp bycatch in finfish trawl fisheries; reduce groundfish bycatch in the sea scallop dredge fishery

Mid-Atlantic - reduce whiting bycatch in the Mid-Atlantic squid fishery

South Atlantic - develop and evaluate gear and fishing tactics to minimize bycatch of undersized and unwanted species, including sea turtles, marine mammals, and overfished finfish species in pelagic longline fisheries and reef fish fisheries; evaluate alternative mesh sizes in the rock shrimp fishery.

Caribbean -  conduct studies on release techniques to increase survival of juvenile queen conch

West Pacific - identify fishing methods for blue marlin to reduce bycatch��



�Table 6. Funding for fisheries information and research as appropriated by Congress1. In addition to these fisheries projects, the complete list of “earmarks” or Congressional add-ons to the NMFS research budget includes projects on marine mammals, sea turtles, and other topics. All table entries are in thousands of dollars.



Information Collection and Analysis

�FY 98

Enacted�FY 99

Request�House

Recommendation�Senate

Recommendation��Resource information�100,550�92,714�94,741�106,419��MARFIN�3,500�3,000�3,000�3,000��SEAMAP�1,200�1,200�1,200�1,200��Alaska groundfish surveys�950�661�661�961��Bering Sea pollock research�945�945�945�945��West coast groundfish�780�780�780�900��New England stock depletion�1,000�1,000�1,000�1,000��Hawaii stock manag. plan�500�— 0 —�— 0 —�500��Yukon River chinook�700�700�700�1,075��Atlantic salmon research�710�710�700�710��Gulf of Maine groundfish�567�567�567�567��Dolphin / yellowfin tuna�250�250�250�250��Habitat research / evaluation�450�— 0 —�— 0 —�— 0 —��Pacific salmon treaty�5,587�5,587�5,587�7,471��Bluefish / striped bass�803�— 0 —�1,000�— 0 —��Halibut / sablefish�1,200�1,200�1,200�1,200��Fish statistics�13,000�14,500�13,000�14,500��Alaska groundfish monitoring�5,500�5,200�5,200�6,100��PACFIN / catch effort data�4,700�3,000�4,700�4,700��Recreational catch data�3,900�3,100�1,900�3,900��GULF data collection�— 0 —�— 0 —�1,000�— 0 —��Shrimp pathogens study�— 0 —�— 0 —�— 0 —�500��Lobster sampling�— 0 —�— 0 —�— 0 —�100��Information analysis & dissem.�20,900�20,900�20,900�20,900��Computer hardware / software�4,000�4,000�4,000�4,000��

1 The budget sub-activity "Information Collection and Analysis" includes not only the agency's basic resource information program, but also the "earmarks" or congressionally designated projects. In the NMFS budget request, the latter are deleted. So, for example, the FY1999 request asks for increases of $10.5 million to the base program, with a decrease of $16.9 million to take out the earmarks. In the appropriations process, however, the Congress restores these earmarks, but without increasing the overall budget. Therefore, the amount of funding for the base program continues to shrink each year. The overall category includes three line items: resource information, fishery industry information, and information analyses and dissemination. The tasks the agency performs within this base program are stock assessments, collection of fishery-dependent statistics (e.g. landings data), charters of days-at-sea by private vessel, NOAA vessel days-at-sea, compilation of fisheries statistics, economic analyses,

characterization of socioeconomic traits of the fisheries, and acquisition of staff, computer hardware and software to compile, analyze and disseminate the information collected. A detailed explanation of the NMFS budget request is found in pages 2-11 to 2-17 of the document "NOAA FY 1999 Budget Request."







�ANALYSIS AND INTERPRETATION

Prioritizing data needs

As might be expected, the data needs listed in the NOAA and NMFS strategic plans are fairly high-level. The National Bycatch Strategy identifies specific needs in somewhat more detail and the reports of the individual regional councils provide the most detail about needs related to specific fisheries, areas, and data types. The various sets of documents generally agree about the primary areas of emphasis. For example, resolving bycatch issues and gathering better data on socioeconomic aspects of fisheries were themes that appeared consistently. However, at the detailed level, there are sometimes gaps or mismatches between the specific data needs at the regional level and the NOAA and NMFS strategic objectives. Some objectives (e.g., identify essential habitat via remote sensing and acquisition and use of fishers’ data, Table 2) are not specifically called out in any of the council documents. Conversely, some data needs (e.g., developing bio-social-economic models to support the development and implementation of controlled access plans, Table 3) do not fit into any of the existing strategic objectives.



Examining such mismatches can help identify areas in which the activities of individual councils might be better coordinated with national priorities, and vice versa. However, there is a larger issue that stems from the sheer number of data needs specified and the amount of effort required to address them. This effort is clearly beyond the current capacity of NMFS to address in a timely manner. The key issue, therefore, relates to the need for and the usefulness of each data/research activity. Put another way, "For which fisheries or stocks would meeting these data needs have the most impact?" This is difficult to evaluate based on the written materials listed above. All data needs in Tables 1 - 5 were classified as "high priority" in the source documents. There was no discussion in these documents of relative needs across stocks or regions or of the potential impact on management decisions of each type of data. As several of our contacts emphasized, this would require interviewing key scientists and managers.



At present, NMFS is facing three important challenges. First, the new fisheries act requires an end to overfishing, putting stock rebuilding plans in place by the fall of 1998, and shifting to a more 

precautionary approach to fisheries management. NMFS scientists and managers readily admit that the agency does not have the stock assessment data in all cases needed to do this, nor the capacity to gather such data in the immediate future. This suggests that stock assessment activities, particularly for those stocks identified as overfished, would be a very high priority. 



Second, NMFS also has a new mandate to evaluate the socioeconomic impacts of management plans. Out of 2113 professional positions within NMFS, only 26 are economists or social scientists. NMFS clearly does not have the capacity to meet this mandate, and this is becoming critical, particularly for the overfished stocks. Thus, even where socioeconomic data are being gathered, there is insufficient capacity to analyze them and integrate them into management plans.



Third, many stocks are reduced to the point where there are legitimate concerns about long-term ecosystem impacts, such as changes in food webs and indirect effects on other key species. These concerns have stimulated an interest in ecosystem management approaches that are not consistently reflected in the stated data needs. For example, Table 2 shows that there is not much activity identified under "interdependence" near the top of column 2, particularly under “multispecies models.” Nor is there much activity under “biological / environmental relationships” in the same part of Table 2. Given its tradition of studying and managing each stock independently, NMFS is fairly low on the learning curve in terms of its ability to accomplish ecosystem research and management. In this regard, it is noteworthy that neither multispecies models nor biological / environmental relationships were specifically mentioned in the higher-level strategic objectives.



Given these three challenges for fisheries management, it seems a logical first priority would be to first target those stocks that have been identified as overfished. This is where the regional councils will be forced to make severe cuts in fishing quotas under the new precautionary management approach, and where socioeconomic impacts are likely to be the greatest. The most immediate need for those stocks is better stock assessment data, acquired through a variety of methods (observers, 

research cruises, improved logbooks, cooperative studies with fishermen). A second focus might then be on those stocks that are not yet in trouble, particularly in Alaska (where the bulk of the nation's catch comes from), to ensure that they remain healthy.



Finally, it is worth emphasizing that there is no absolute set of criteria for setting data gathering priorities. The potential impact of new data depends on how one weights different possible outcomes. For instance, if the primary goal is to reduce the social and economic pain of necessary quota reductions, then socioeconomic data would be most important. If the principal goal is to preserve healthy stocks, then stock assessment data would be the highest priority. As another example, if preventing potential ecosystem changes is of paramount concern, then yet another set of datatypes would be the highest priority. Each of these goals results in a very different set of data gathering priorities. The choice among these and other goals is based on values and cannot be completely resolved by scientific information alone.

The danger of fragmentation

Tables 1 - 5 provide a comprehensive summary of data needs for U.S. fisheries. However, the listing of specific and separate data requirements creates the danger that the focus of stock assessment may be conceived too narrowly. The problems currently confronting stock assessment certainly include the collection and analysis of data on the fisheries impacted by fishing. However, good stock assessment also relies on a fundamental understanding of the behavior and life history features of both exploited and secondarily impacted species. It also relies on knowledge of the natural oceanographic factors that may alter the availability of fishery resources. To help foster such integrated understanding, NFCC therefore believes researchers should direct their efforts to priorities based, not only on stocks’ individual status, but also on their general importance in the ecosystems involved. Such priorities should also consider fishing’s impacts on other (non-targeted) ecosystem elements that are of ecological and/or social importance.



NFCC also believes that, at times, there is too much emphasis in the fishery research community on developing and tuning stock assessment models that are beyond the scope and quality of data that can realistically be gathered. Further, with some exceptions, there is almost no effort dedicated to examining the assumptions underlying stock assessment models and improving the quality of inputs driving the models. NFCC suggests that identified data needs should support targeted efforts to improve the intellectual and analytical foundations of key stock assessment models. 

Funding and other issues

Further complicating data gathering efforts is the fact that funding for research may not necessarily follow the priorities set by the councils. For example, the grant programs (e.g., Saltonstall-Kennedy) award on a peer reviewed, competitive basis, considering research activities that match an overall set of issue areas and priorities. The pool of projects from which managers choose, however, is defined by the interests of the individual applicants, who may be in universities or industry sectors with other priorities.



Agency preferences also may be overridden by Congressional priorities. The tradition of "earmarking," or creating specific line items for particular research projects of interest to one or more Members of Congress, is a long-standing one. Although the administration deletes these special line items in its budget request each year, in favor of restoring the money to agency priorities, the appropriations committees generally reinsert them (See Table 6). These special projects come out of the base funding the agency requires for its fundamental information collection, thereby reducing the amount it can spend on such things as stock assessment (see, e.g., NOAA FY 1999 Budget Request, pp. 2-14 to 2-15).



Recent initiatives to reduce or eliminate the NOAA fleet have raised important concerns about NOAA’s ability to continue gathering needed fisheries data. Scientific surveys are conducted by NOAA research vessels, sometimes in association with contracted state, university or private vessels, aircraft, and satellites. It is widely agreed that the fleet is badly in need of modernization. While the agency had a plan for enhancing research capability both through renewing the fleet and contracting for outside  vessel services, the budget process threatened to end support for the fleet and related survey capacity entirely. Fishery managers both in and outside government made numerous recommendations for retaining NOAA's vessel capacity, emphasizing the importance of long-term, fisheries-independent data collection programs (ASMFC 1997).



Each year since 1990, the National Fish and Wildlife Foundation (NFWF), a quasi-government granting agency, has assessed the National Marine Fisheries Service budget request. For FY 1999, NFWF recommended that the administration's budget request for stock assessments be increased by $8 million — a 10% increase. The foundation's analysts pointed out the agency's stock assessments had ignored stocks that are not highly valued or not under intense fishing pressure. "Too frequently in the past, when stocks have declined NMFS has spent increasing amounts on those species while the fishing industry moved on to new species. This has caused NMFS to often be behind the curve on stock assessments and advice to the regional fishery management councils" (NFWF 1998, p. 8).



A frequent criticism of agency data collection and information programs is that they are not compatible or integrated with information programs conducted by the states and others. Most recently, the Senate Appropriations Committee expressed its concern about the accuracy, effectiveness, and coordination of data collection (S. Rpt. 105-235, 95-96). One attempt to address this problem is the Atlantic Coast Cooperative Statistics Program (ACCSP). The ACCSP is a cooperative state-federal marine and coastal fisheries data collection program. It is intended to coordinate present and future marine and coastal data collection and data management activities through cooperative planning, innovative uses of statistical theory and design, and consolidation of appropriate data into a useful database system. The program is completing the last of its four phases this summer, and is expected to be complete by fall. If NMFS and the regional councils succeed in collecting even a portion of the data identified in Tables 1 - 5, these and similar efforts will be essential to supporting the analysis and interpretation efforts needed to turn these data into useful information for management decision making.

Summary

The various national strategic plans and more specific regional management plans identify a far-reaching set of data needs. While these cover virtually the entire range of fisheries-related data, there are mismatches between regional and national objectives. There are key areas, such as biological / environmental relationships, where data needs are not well developed and articulated. In addition, the available written documentation provides little basis for prioritizing among the data needs listed. Although this is perhaps a reflection of the urgent requirements for improved information, as well as of the complex nature of fishery issues, it makes it difficult to comprehend and evaluate how data gathering resources are presently allocated.



NFCC believes that stock assessment, and related data gathering, be viewed in the larger context of species’ life histories and behavior, their roles in the broader ecosystem, and the influence of natural oceanographic factors. Such integrative efforts will be improved to the extent that identified data needs support targeted efforts to improve the intellectual and analytical foundations of key stock assessment models.
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