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Social Indicators for the Evaluation of Community Resiliency and Vulnerability 


The use of secondary data in the human dimensions of fisheries management is expanding rapidly.  Community profiles, social impact assessments, determining fishing dependence, and responding to natural disasters are just some of the many current uses of secondary data. With the growing emphasis upon ecosystems management, there is a need for development of measures of social well-being and sustainability along with measures of resilience and vulnerability for coastal fishing communities for improved social impact assessment that utilize these secondary data resources. The FAO Technical Guidelines for Responsible Fisheries promotes the use of indicators to monitor sustainability and other measures of well-being within marine fisheries.  While there has been substantial progress in the development and implementation of sustainable development elsewhere, there have been few developed at the local or community level, especially in the realm of social indicators for U.S fisheries.  This project would develop and assemble such indicators for the use in social impact assessment within the fisheries management arena of the Northeast.

Contact: Eric Thunberg 508-495-2272 Eric.Thunberg@noaa.gov

Measurement of Social Capital in the Northeast Multispecies Fishery

The success of sectors formed under Amendment 16 to the Multispecies Fishery Management plan is likely to depend largely on the attitudes and capabilities of the members that join them and skills and commitment of sector leaders. Success is likely to depend in part on the strength of the relationships between members including their degree of trust and collaboration. Successful sectors are also likely to build norms and networks that enable collective action over time.    Because sectors will be able to trade annual catch entitlement with other sectors to balance catches that exceed their initial allocation, connections and ability to cooperate with other sectors may also be important determinants of success. The value of these relationships is commonly referred to in social and economic literature as social capital.

There has been no evaluation of the social capital of existing Groundfish sectors or of the proposed sectors or other baseline information that may explain their future success or failure. A survey that will collect the baseline information necessary to measure the social capital of new sectors before they begin operation is needed as well as a survey of permit holders that have not joined sectors. Follow-up surveys after sectors have been operating could help determine the role social capital played in their success (or lack thereof) and how whether and how the social capital of the sectors has evolved over time.

Contact: Eric Thunberg 508-495-2272 Eric.Thunberg@noaa.gov

Evaluation of the Social and Economic Impacts of the Use of Ocean Space for Alternative Energy Development on Fishing Communities
The growing importance of alternative energy in coastal and offshore waters gives rise to the potential for space-use conflicts with commercial fishermen and communities who have long been impacted by sweeping changes in fisheries management regulations. While the Environmental Impact Statements (EIS’s) from individual projects provide a starting point for analysis, the cumulative impacts of these projects to the local and regional economies and to the changing community structure must be examined.  Fishing interests are identified as among the primary stakeholders with potential negative social and economic impacts.  As the list of successfully proposed projects grows longer, we need to be ready to evaluate the challenges of coastal energy development as a whole. This study will evaluate potential confounding impacts of these competing forces of change on the commercial fishing industry and local communities. Challenging aspects of these projects are the potential benefits to local economies (energy costs, infrastructure support) and, as yet unknown, secondary impacts to fishing activities (fishing restrictions, habitat changes, and navigation restrictions).  This study will support development of mitigation measures and strategies that account for social and economic impacts to fishing communities.

Contact: Eric Thunberg 508-495-2272 Eric.Thunberg@noaa.gov

Understanding Entry and Exit Patterns of Crew Members
One critical component to successful implementation of fisheries management solutions is to understand how many fishermen are likely to be in the Northeast fisheries over time, and how many are likely to move to sectors or other catch share programs.  If we are to predict likely entry/exit patterns to the fishery and specific management programs in the future, we need to understand what factors are currently and have in the past motivated entry into and exit from the fishery and how those patterns may or may not be changing.  Methods must be explored for creating a frame with representative samples of both current and former fishermen from throughout the Northeast region and its many fisheries, and current and prospective sector or other catch share participants.  Ideally a survey could then be followed up with interviews with a representative sub-set of the respondents to better understand the import of the survey results. This would be a pilot for a periodic re-study.

Contact: Eric Thunberg 508-495-2272 Eric.Thunberg@noaa.gov

Tools for Assessing Ecosystem Management Impacts and Tradeoffs 

Methods need to be developed to allow decision makers to evaluate the benefits and costs of mixed uses of the marine ecosystem.  Among other things these uses include fisheries, marine aquaculture, habitat, forage, shipping, recreation, minerals, and energy.  In economic terms, these activities represent a portfolio the value of which depends on the mix of marine ecosystem services or activities in both time and space.  This project would involve development and testing of spatially explicit models of the marine ecosystem to evaluate the impacts of alternatives uses of ocean space.  Models would be used to explore the implications of ocean zoning to optimize the value of both extractive and non-extractive ecosystem services.

Contact: Eric Thunberg 508-495-2272 Eric.Thunberg@noaa.gov

Assess and Mitigate the Impacts of Global Climate Change on Protected Species
The EOP provides the critical scientific data and analyses necessary to support management decisions providing for the recovery and protection of species entrusted to NOAA under the Endangered Species Act (ESA) and Marine Mammal Protection Act (MMPA).  A particularly important set of data and analyses will be those documenting the response of sensitive marine species to climate change.  Protected marine species will be strongly effect by these changes because of their low population size coupled with their sensitivity to habitat and prey availability. Both the loss of sea ice and sea level rise will reduce available on-land habitat for semi-aquatic species.  Warming sea temperatures will shift ranges due to species’ thermal tolerances, and effect food web relationships.   This will bring species into greater conflict with anthropogenic activities (e.g., expanding turtle ranges will increase interactions with commercial fisheries in northern waters; truncation of the southern range of whales will force calving northward and increase ship strike risk).

While NOAA may not be able to change ocean conditions, NOAA can deal with anthropogenic interactions that may result from these changes.  However to do this, the Agency needs to take a proactive stance in dealing with the impact of climate change on protected species by:  1) assessing causal relationships between ocean climate change and protected species, 2) from this assessing how climate change will impact protected species populations, 3) assess potential anthropogenic impacts, and 4) develop mitigation plans. 

Under this research theme, the NEFSC proposes to develop a Northeast Region ecosystem based Protected Species Climate Change Mitigation Plan.

Contact: Richard Merrick 508-495-2291 Richard.Merrick@noaa.gov

Autonomous Gliders for Real-Time Passive Acoustic Remote Sensing

The newest generation of passive acoustic devices are deployed as moored or drifter buoys with on-board processing capabilities to identify sounds of interest and report back identifications in near real-time (e.g., WHOI’s DMON system). At present, moored units developed by NOAA, Cornell and WHOI are deployed along the Traffic Separation Scheme into Boston and in Cape Cod Bay, and these units provide close to real-time reports of right whale ”sightings” near the buoys (see http://www.listenforwhales.org/ for an example of the results.). 

The applications of the present technology are proving to be enormous. By targeting deployments in an area of interest, it is possible to provide shippers real-time data on whale locations, assess year around noise-budgets within areas such as the Stellwagen Bank National Marine Sanctuary, track migratory movements of animals (both tagged and untagged), etc. The major drawback of the current technology is the short listening range of the units (kms), which necessitates very dense deployments (thus increasing the cost). As a result, deployments of these units needs to targeted to relatively small areas of concern. The next step in the evolution of this technology is to make it mobile, thus allowing large areas to be surveyed at moderate costs. We propose here to collaboratively develop autonomous gliders with the same remote acoustic sensing capabilities as the moored buoys. That is they will be capable of recording and storing sounds, filtering these data to identify species heard, and then transmitting these species identifications back to the laboratory using iridium phone technology.

Successful adaptation of the technology will allow NOAA to survey large areas using multiple gliders during times and conditions when ship-board or aerial surveys are impracticable or impossible. This will provide NOAA with the ability to assess the distribution and abundance of various species during all seasons of the year, a capability it does not have for many species.

Contact: Richard Merrick 508-495-2291 Richard.Merrick@noaa.gov

Develop Improved Understanding of the Physical and Biological Conditions Causing High-Density Patches of Copepods in the Gulf of Maine Region
Right whale populations frequenting the Gulf of Maine region appear to depend upon high-density patches of copepods as a primary food source.  How these high-densities of organisms develop and are maintained is not known.  Better understanding of the physical and/or biological processes and conditions that lead to and maintain these patches should lead to improved capabilities to forecast the locations of whales and their prey. This knowledge will also provide the basis for evaluating the implications of environmental variability and/or climate change for the whale populations.  This research continues and broadens a cooperative NEFSC-WHOI project underway for several years
Contact: Richard Merrick 508-495-2291 Richard.Merrick@noaa.gov

Improve Understanding of the Seasonal Distribution and Abundance of Marine Mammals and Turtles in the Northeast Shelf Ecosystem

A major need of the NE Protected Species community is data on the seasonal distribution/abundance, and stock identification of marine mammals and turtles in the NW Atlantic Ocean.  These data will provide a better understanding of the spatial/temporal overlap between protected species and fisheries and thereby allow the development of bycatch reduction strategies to minimize protected species/fishery interactions while maximizing fishing opportunities.  Acquisition of these data will also provide a necessary step towards implementing ecosystem-based management of protected species and fisheries.  

Contact: Richard Merrick 508-495-2291 Richard.Merrick@noaa.gov

Multistage Analysis of Large Fisheries Databases

The purpose of this initiative is to perform multivariate statistical analyses of observer and study fleet data to identify species assemblages and appropriate strata for estimation of landings and discards.  This activity would help to lay the groundwork for subsequent ecosystem modeling for Ecosystem-based Approaches to Fisheries (EAF) and Ecosystem-based Approaches to Management (EAM).  Fishing mortality would be indexed for North Atlantic demersal and pelagic stocks to help assess fish stocks more efficiently, and provide baseline information for ecosystem assessments.  Approaches for linking remote sensing data, habitat mapping data, fine scale fishery distribution information, onboard observer data, and study fleet data will be developed.  Refinements and new methods for estimation of fishing effort and fishing mortality will be completed.

Contact: Paul Rago 508-495-2341 Paul.Rago@noaa.gov

Multispecies and Ecosystem Model Development

The purpose of this project is to develop, test, and implement multispecies and ecosystem based models.  New approaches for dynamic ecosystem modeling will also be developed and implemented.  This initiative will help develop responsible uses for the ocean, help in providing ecosystem forecasts, climate change scenarios, and ecosystem tradeoffs among stakeholders.  Assessments for groups of stocks or entire systems  and decision analysis tools for fishery managers and ecosystem committees will be produced. New methods will provide better advice for fisheries management by developing operational ecosystem approaches grounded in practical experience.

Contact: Michael Fogarty & Paul Rago 508-495-2386 / 508-495-2341 Michael.Fogarty@noaa.gov  or  Paul.Rago@noaa.gov

Developing a Regional Ocean Research Priority Plan

NOAA understands the importance of regional-based activities. The NOAA North Atlantic Regional Team has formed to work across NOAA on regional issues. Similarly CINAR is composed of organizations across the North Atlantic Region. This combination of expertise, interest, and activities is uniquely situated to develop a regional ocean research priority plan. The format would follow the National ORPP but represent regional priorities. The purpose would be to identify the critical science elements necessary to support Ecosystem-Based Fisheries Management and Ecosystem Based Management in the region. A variety of funding agencies could then be encouraged to consider these regional priorities in their funding decision process. This plan would also serve as a nucleus for collaborative and integrative work between NOAA and CINAR on key regional issues. The development of the regional science plan would follow a formal process, encouraging input and contributions from the science community and stakeholders, but in the end would be directly tied to the applied needs of EAFM and EAM.

Contact: Jon Hare 401-782-3295 Jon.Hare@noaa.gov

Habitat Science to Support NOAA Management of Fisheries and Protected Species
NOAA has major responsibilities for managing the nation’s marine fisheries under the Magnuson-Stevens Reauthorization Act (MSRA), and recovery of many threatened/endangered species under the Endangered Species Act (ESA).  These mandates include specific requirements to incorporate species’ habitat requirements in the management and recovery of commercial fisheries and protected species including:  1) understand linkages between fisheries productivity or protected species and the habitats they depend on (i.e. “essential fish habitat” and “critical habitat”), 2) use this information in stock assessments, fishery management plans and recovery plans, and 3) use this information to identify and protect these habitats to sustain/recover the nation’s fisheries and protected species.  Additional requirements for ecosystem-based approaches to fisheries management, rebuilding depleted stocks and conducting integrated ecosystem assessments further increase the demand for information on habitat-managed species linkages.  

This research also directly addresses major recommendations of the Commission on Ocean Policy (COP) to improve management of the nation’s fisheries and protected species by improving information on linkages between habitat condition and living marine resources (LMRs).  The COP specifically called for NOAA Fisheries to implement an extensive research program to better understand the relationships between managed species and habitats to improve fisheries management.  

Outcomes include: 1) improved stock assessments that quantify habitat effects on productivity and survivorship; 2) ecosystem models that incorporate linkages between habitats, LMRs, and societal benefits; 3) more comprehensive and defensible information on habitat function and value in support of decision making; 4) improved designs for protecting and restoring habitats based on habitat functionality; and, 5) a public better informed about the values of habitat. The activities and products will support regional, national and international initiatives such as development of Integrated Ecosystem Assessments, the National Fish Habitat Action Plan, and implementation of the Marine Fisheries Stock Assessment Improvement Plan.

This activity should be closely coupled with the development of an integrated benthic observing system.

Contact: Thomas Noji 732-872-3025 Thomas.Noji@noaa.gov

Climate Effects on East Coast Fisheries

Marine resource management is based on the explicit assumption that exploitation is the dominant factor shaping marine populations and the implicit assumption that ecosystems and the populations they support are at equilibrium over the long-term. The resulting management strategies emphasize that populations can be controlled through adjustments to fishing rate - ‘recovery’ is sought through reductions in effort. However, it is now generally accepted that the climate is changing and that these changes will have broad impacts on marine ecosystems. To successfully manage marine resources now and into the future, we need to accept not only that the climate is changing, but that it is the dynamic interplay between resulting ecosystem change and fishing that will determine the productivity and sustainability of living marine resources.

On the east coast of the U.S. continental shelf, a number of exploited species are over-fished and a number of protected species remain endangered. Many current management plans strive to rebuild fisheries to sustainable levels and to return protected species from the brink of extinction. Yet these management strategies assume that the ecosystems on which these species depend are at equilibrium – variable but with no long-term trends. We know that this assumption is not valid: ecosystems are not static and unprecedented, long-term changes related to climate are happening now. 

This effort will develop an adaptive ecosystem-based strategy to sustain and rebuild populations of managed species in the northeast U.S. continental shelf ecosystem. This strategy will explicitly include the effects of climate change on marine ecosystems. The resulting scientific information will then be integrated into assessment models and used to develop management advice for various living marine resources. Ultimately, this effort will link climate forecasts with fisheries assessments, thereby promoting the long-term, sustainable management of the region’s living marine resources in the face of climate change.

This effort will build upon NOAA’s strengths in climate, fisheries, and ecosystem research and will provide the first generation of climate forecasts linked with fisheries assessments, thereby promoting the long-term, sustainable management of the region’s living marine resources.

Initially, candidate population assessments will be proposed and then chosen for incorporation with climate forecasts. A work-plan for necessary information will be developed and field, laboratory and modeling efforts will be initiated to address these specific needs. By FY2014, climate forecasts will be linked with the candidate assessment models and the process of developing these linked models will be reviewed with a goal of developing a SEDAR or SAW type process for future iterations.

Contact:  Thomas Noji & Jon Hare 732-872-3025 / 401-782-3295  Thomas.Noji@noaa.gov or Jon.Hare@noaa.gov

A Consortium for Ocean Observing in the Northwest Atlantic Ocean
Ecosystem Approaches to Fisheries Management (EAFM) and Ecosystem Approaches to Management (EAM) require coordinated observations, modeling and assessments over the scale of the ecosystem. Ecosystem structure is hierarchical with connections between larger and smaller spatial scales. At the scale of the Northwest Atlantic Ocean, fisheries management is already coordinated between the U.S. and Canada in the Gulf of Maine as some fishery stocks are trans-boundary.  In addition, the North Atlantic Fisheries Organization (NAFO) provides management advice for fisheries outside of the EEZ’s of the North American countries.  EAFM and EAM will require greater coordination and cooperation over the scale of connected ecosystems.

There are a multitude of ocean observing activities underway including state, provincial and federal governments, various academic and private institutions, and numerous industry partners. To support EAFM and EAM, these smaller-scale activities need to be integrated; their requirements and allocation of resources need to be coordinated; their data formats compatible; there needs to be communication and exchange of information; these systems need to be developed into a virtual ecosystem observatory.  To achieve these needs, a consortium for ocean observing across the Northwest Atlantic Ocean is proposed, which would include, but not be limited to, the Regional IOOS Associations MaCOORA (the Mid-Atlantic Coastal Ocean Observing Regional Association) and NERACOOS (the Northeastern Regional Association of Coastal Ocean Observing Systems), various Canadian Integrated Ocean Observing Systems including C-NOOFS (the Canada-Newfoundland Operational Oceanography Forecast System), state and provincial activities, and NOAA and DFO observing programs.  The consortium would serve an integrative function at the scale of the ecosystem across individual efforts.

Developing a consortium would serve many stakeholders but a primary goal would be to support EAFM and EAM in the region and in particular support DFO’s and NOAA’s responsibilities in the region.  However, ocean observations would also be made and coordinated to meet the needs of other intergovernmental, federal, state and provincial management agencies.

CINAR, NOAA, and other partners would first hold scoping workshops for the consortium and then develop an implementation plan which would be presented to NOAA for consideration as part of the IOOS/GOOS activities.

Contact: Jon Hare 401-782-3295 Jon.Hare@noaa.gov
Evaluating the Effect of Ocean Acidification on the Marine Resources of the Northeast U.S. Continental Shelf
The Northeast Fisheries Science Center Ocean Acidification research has the overall goal of developing an assessment of the effect of ocean acidification on the living marine resources of the northeast U.S. continental shelf ecosystem. Since the effects of acidification on marine systems are not well studied, a large part of this plan includes experimental research. This research is complemented by a monitoring program that will define and track the status of ocean acidification in the shelf ecosystem. These laboratory and field efforts will be directed at collecting specific information for the parameterization of single species and ecosystem models, which will be used to assess the effect of acidification on two important species and overall ecosystem productivity. It is important that the NEFSC conduct this research to meet our responsibility to provide scientific advice in support of management.

Specifically, we propose five objectives:

1)
Develop a monitoring program to assess the current state of ocean acidification and track its development in the northeast U.S. shelf ecosystem; development of this program will include historical data synthesis, baseline determination, and a plan for future monitoring design. 

2)
Conduct laboratory and targeted field studies to quantify the impact of ocean acidification on primary producers, which form the basis of fisheries productivity in the ecosystem.

3)
Conduct laboratory and targeted field studies to quantify the impact of ocean acidification on resource species including both direct effects on calcification and indirect effects on physiology, growth and mortality.

4)
Develop and implement modeling approaches to assess the effects of ocean acidification on single-species dynamics and overall ecosystem productivity.

5)
Provide a integrated assessment of the effects of ocean acidification on the northeast U.S. continental shelf ecosystem.

Contact: Beth Phelan 401-872-3079 Beth.Phelan@noaa.gov

Narragansett Bay Window Cooperative Program

The Narragansett Bay Window Cooperative Program has monitored and assessed the fish, fisheries and supporting environmental conditions of Narragansett Bay since 1998.  The program is a cooperative effort involving the University of Rhode Island, the Rhode Island State Department of Environmental Management, and the NEFSC as well as other research and management agencies in the State of Rhode Island.   The goal of the program is the improved assessment and management of the Narragansett Bay.

The Program assesses the state of fish stocks and fisheries of Narragansett Bay, as well as the ecological and water qualities parameters that support them.  The program has shown major shifts in the make up of the fish community, and productivity pattern of the ecosystem, at a time when the Bay is threatened by warming temperatures, high nutrient inputs, and periodic occurrences of hypoxia in the summer.  Bay Window research is specifically designed to support the needs of Bay managers, and its results have been used to predict hypoxic events and will test the effectiveness of nutrient reduction programs.  Bay Window maintains important time-series on water quality, plankton and fish stocks, and makes all of its data available to managers, fishing interests, the scientific community and the general public.  Specific projects within the Bay Window Program include a network of fixed site samplers reporting ecological conditions at key points in the Bay continuously, a monthly productivity survey using a high-tech in-situ undulating sampler, fish stock and fisheries assessments, analysis of winter flounder stocks and population data, monitoring of changes in the benthic community, assessment of macro algae distributions and hypoxia, and an outreach component.

The Narragansett Bay Window Cooperative Program will provide for the continuation of monitoring and assessment of Bay in relation to the health of the Bay and adjacent waters of the northeast continental shelf ecosystem with their shared lobster and fisheries resources, supporting the decisions of managers with scientific data.  It will allow the effectiveness of nitrate reduction measures to be assessed though direct measurements of Bay nutrients as well indirect characterization of its effects on the plankton and fish in the ecosystem.  It will allow management bodies to continue to monitor hypoxia in the Bay and assess the effectiveness of efforts to predict its occurrence and mitigate its effects.

Contact: Mark Berman & Kenneth Sherman 401-782-3210 Kenneth.sherman@noaa.gov

Integrated Ecosystem Productivity Observing System

NOAA’s emphasis on ecosystem based management creates an increased demand for assessment of the productivity of the marine food webs that support fish stocks in the ten US Large Marine Ecosystems.  This initiative will develop and deploy an Ecosystem Productivity Observing System (EPOS) to rapidly map 3-dimensional patterns of ocean productivity across an LME by synergistically combining several state-of-the-art sampling technologies:  

1)  In situ platforms including CPR and a towed, undulating oceanographic recorder equipped with instruments for obtaining depth profiles of hydrographic conditions, nutrients distribution,  phytoplankton, zooplankton, and primary production;

2)   Satellite remotely-sensed thermal and ocean color data from AVHRR, SeaWiFS and MODIS Terra & Aqua for obtaining ecosystem-wide estimates of surface SST, chlorophyll and primary production.

The EPOS will provide integrated, three dimensional assessments of the health and productivity of the lower trophic levels within the U.S. Large Marine Ecosystems thereby providing information necessary for EBFM.  It will provide information for GEOSS, IOOS, GOOS systems.

This program directly supports the ocean and coastal ecosystem management priority for regional science-based approaches to ecosystem assessment and management.  It provides a cost-effective way to monitor and assess the productivity of an entire large marine ecosystem, and will comprise a key component of GOOS, GEOSS and IOOS.

Contact: Mark Berman, John O’Reilly, and Kenneth Sherman 401-782-3210 Kenneth.Sherman@noaa.gov

Deep-Sea Red Crab Survey

Advanced technology can be directed at future photographic survey assessments of deep-sea red crab which inhabit depths from 200-1800 meters (~100-900 fathoms).  This species is managed under an FMP implemented by the New England Fishery Management Council in 2002.  Red crab is considered a data poor species; because its depth range is beyond that typically sampled in NEFSC bottom trawl surveys, it is seldom sampled in fishery independent efforts.  Only two synoptic surveys have been conducted, both using camera and trawl gear to derive biomass density estimates (from the camera images) and size composition/maturity data (from the trawl collections). The first survey was conducted by the NEFSC in 1974 and the second was a Northeast Consortium cooperative research survey (i.e., using two commercial vessels) conducted by Rick Wahle (Bigelow Laboratory for Ocean Sciences, West Boothbay Harbor, Maine) in 2003-2005, which attempted to replicate the 1974 survey.  A short background briefing document is available which highlights major aspects of the biology, fishery, and assessment of red crab. 

The camera technology used in the two surveys was obviously different, as the surveys occurred 30 years apart.  There are no plans to do any red crab surveys in the future, although this is recommended in the SARC summary report. More importantly, our knowledge of the deep-water ecosystem in which red crab occur is extremely limited because typically these deeper-water slope environments are challenging to sample effectively with the gear (and approaches) typically deployed in shallower water habitats.  This is where a NOAA Fisheries-CINAR partnership might be extremely useful (i.e., in developing sampling equipment that can reliably assess deep-sea benthic resources in a non-destructive fashion, as well as to characterize the benthic environments in these deeper, difficult to sample, regions). Furthermore, given that many of the NE continental shelf species that are managed by FMPs have bathymetric distributions which exceed the depths currently sampled by our traditional surveys, such a technology partnership effort directed at deeper water habitats would yield significant ancillary assessment and EFH.

Contact: Fred Serchuk 508-495-2245 Fred.Serchuk@noaa.gov
DNA Barcoding for Species of Interest to NOAA Fisheries

Using the Barcode of Life methods adopted by the Census of Marine Life, develop a DNA barcode library for species of interest to NOAA Fisheries and their prey (e.g., fish, plankton, protected species), and combine this information with emerging technologies to develop the next generation of species-specific sensors for use in ecosystem surveys, ecosystem research and regulatory enforcement.  Once operational, the Barcode approach to taxonomic identification will be produce results very rapidly and reduce the current need for costly manual preservation, sorting and identification of biological samples. This capability will significantly improve our understanding of several aspects of marine and coastal ecosystems including predator-prey interactions, dependence of managed fish species on currently designated EFH, cascading trophic effects of changes in productivity and taxonomy of plankton communities, and the introduction and viability of invasive species.  Overall, DNA Barcoding will improve our ability to ensure healthy coastal and marine ecosystems and sustainable fisheries.

Contact: Michael Vecchione  202-633-1751 VecchioneM@si.edu

Aquaculture – Ecosystem Integration

Opportunities exist for food production of captive fish and shellfish, and enhancement of indigenous fish and shellfish populations; both options require significant expansion of current research efforts to ensure reliable production of appropriate “seed” populations.  Therefore, NOAA proposes to continue to develop, test, and transfer effective hatchery technologies.  New hypothesis-driven trials of resource-enhancement strategies, however, are required if NOAA is to identify the specific environmental, population biology, and scale parameters necessary for implementation of best aquaculture management practices.  Such research will allow NOAA to advance models that quantify interactions between aquaculture operations and the environment.  The following specific activities are proposed:


Seed Production - A major bottleneck for large-scale aquacultural production, both in coastal zones and in the EEZ, is the provision of large quantities of shellfish or finfish “seed” animals for stocking grow-out systems.  Hatchery technologies must be developed that provide appropriate seed animals as needed in an environmentally-conscientious manner.  Genetic structure of cultured populations, effectiveness of rearing systems, comprehensive animal-health management, and nutritional considerations are fundamental requirements to be investigated.

Environmental interactions between captive fish and shellfish production systems and the ecosystems in which they are located - As large-scale aquacultural operations are proposed in U.S. waters, information on interactions between rearing systems and the environment will be required to make sound management decisions.  Aquaculture practices involve the manipulation of energy (in feed and captive biomass) and materials (nutrients, pharmaceutical agents, and again biomass).  Quantification of energy and materials added and extracted is necessary to assess the consequences of aquacultural practices to the function of the ecosystem in which they are contained.  Quantifying transfer of biologically-important elements from aquaculture operations to the marine food web is proposed.

Resource-enhancement critical assessment:  A comprehensive strategy for experimental resource enhancement trials will be implemented, considering both risks and benefits.  Mathematical population models will be developed to assess theoretical considerations.  A testable hypothesis-based experimental design will be developed to determine success and return on investment.

In the 2005 AGM, NOAA made a commitment to develop domestic aquaculture to supplement wild fisheries production of seafood, thereby maintaining food security and protecting U.S. economic and environmental-stewardship interests. 

Contact: Christopher Brown 203-882-6540 Christopher.L.Brown@noaa.gov

Response of Organisms to Ocean Acidification

Ocean Acidification (OA) is projected to have profound effects upon marine food webs within the next 50 years.  Calcifying organisms, including molluscan shellfish, appear to be at greatest risk because the thermodynamics of shell production will become less favorable.  Primary producers, however, may benefit overall because of the “fertilization effect” of added carbon dioxide in seawater, but phytoplankton community structure will change because different microalgal taxa have different pH maxima and tolerances.  The Biotechnology Branch of the Aquaculture & Enhancement Division has already applied staff expertise in phytoplankton biology and molluscan physiology to studies of phytoplankton competition under different pH conditions, as well as studies of molluscan physiological responses to acidification.  A modest investment in staff and equipment will leverage existing expertise and facilities to provide primary biological data upon which projections of OA consequences to primary producers and the direct trophic link to molluscan shellfish can be based.

Existing and on-going research into OA remains focused, to a large extent, upon environmental sensing and the chemical and physical mechanisms linking atmospheric carbon-dioxide increases and resultant changes in the chemistry of the oceans.  Studies of biological responses to these changes have been episodic, opportunistic, and generally uncoordinated.  Academic studies have focused mainly upon organisms at greatest risk, especially corals and other calcifying organisms, and often lead to dire predictions.  Generally missing is investigation of what organisms will be favored under OA scenarios, and this topic is critical when considering primary producers, because food-web structure is built upon this foundation.  We propose to fill the need for information on how competitive interactions that control phytoplankton community structure will be affected by OA using experimental studies employing microalgal cultures, mesocosms, and natural plankton communities.  For molluscan shellfish research, we perceive a need for information on the capacity of physiological compensatory mechanisms to mitigate the effects of OA upon calcification and the energetics of growth.  We note that trophic linkages between phytoplankton and molluscan shellfish are direct; therefore, we will integrate research on these two topics as each develops.

Projections of OA consequences will be only as good as the assumptions and parameters upon which they are based.  This proposed research will provide quantitative information on how primary producers will respond to OA and, further, how commercially-harvested molluscan shellfish will respond.

Contact: Gary Wikfors 203-882-6525 Gary.Wikfors@noaa.gov

