Stewardship Investments: Other Text Data

FY 2014 Closing Package

Section A: Investment in Non-Federal Physical Property (SFFAS No. 8, par 87)

2. Provide a description of the major programs of Federal Investments in non-Federal property.

FY 2014 and FY 2013:

Non-federal physical property investments are expenses included in the Department’s Net Cost of Operations for the purchase, construction, or major renovation of physical property owned by state and local governments.  Based on a review of the Department’s programs, NOAA and EDA have significant investments in non-federal physical property.

National Estuarine Research Reserves (NERR):  The NERR system consists of 28 estuarine reserves protected by federal, state, and local partnerships that work to preserve and protect the nation’s estuaries.  The NERR system helps to fulfill NOAA’s stewardship mission to sustain healthy coasts by improving the nation’s understanding and stewardship of estuaries.  Estuarine reserves are the areas where freshwater from rivers meet the ocean.  These areas are known as bays, swamps, sloughs, and sounds. These important coastal habitats are used as spawning grounds and nurseries for the nation’s commercial fish and shellfish.  Estuaries filter much of the polluted runoff from rivers and streams that would otherwise contaminate oceans.  The reserves were created with the passage of the Coastal Zone Management Act of 1972, and, as of

September 30, 2013, encompassed approximately 1.4 million acres of estuarine waters, wetlands, and uplands.  The newest reserve, Lake Superior, WI, was designated on October 26, 2010.  NERRs are state-operated and managed in cooperation with NOAA. NOAA’s investments in non-federal physical property are for the acquisition of lands and development or construction of facilities, auxiliary structures, and public access routes for any NERR site.

Coastal and Estuarine Land Conservation Program:  This program was established under the Commerce, Justice, and State Appropriations Act of 2002, “for the purpose of protecting important coastal and estuarine areas that have significant conservation, recreation, ecological, historical, or aesthetic values, or that are threatened by conversion from their natural or recreational state to other uses.”  The investments in non-federal physical property include matching grants awarded to state and local governments for land acquisition in coastal and estuarine areas.  Since FY 2002, matching grants have been directed to 210 such projects.

Coastal Zone Management Fund:  The Coastal Zone Management Program is authorized by the Coastal Zone Management Act of 1972, and administered at the federal level by NOAA’s Office of Ocean and Coastal Resource Management.  The investments in non-federal physical property include incidental expenses of land acquisition, and low-cost construction on behalf of various state and local governments, for the purpose of preservation or restoration of coastal resources and habitats.  NOAA’s financing supports various coastal states in their redevelopment of deteriorating and urbanized waterfronts and ports, as well as providing for public access to beaches and coastal areas.  The state and local governments receive funding for these investments through NOAA grant expenditures, and these grant expenditures also include funding for purposes other than the investments in non-federal physical property.  There is currently not in place a mechanism for the state and local governments to determine and report to NOAA the amount of monies they expend for the investments in non-federal physical property.  The Department, accordingly, cannot report the amount of investments in non-federal physical property for the Coastal Zone Management Fund.
Section B: Research and Development: Investment in Development (SFFAS No. 8, par. 100)

1. Provide a description of the major programs of Federal investments in development.  (SFFAS No. 8, par. 100).

FY 2014 and FY 2013:

NOAA conducts a substantial program of environmental R&D in support of its mission, much of which is performed to improve the United States’ understanding of and ability to predict environmental phenomena.  The scope of research includes:

•
Improving predictions and warnings associated with the weather, on timescales ranging from minutes to weeks;

•
Improving predictions of climate, on timescales ranging from months to centuries; and

•
Improving understanding of natural relationships to better predict and manage renewable marine resources and coastaland ocean ecosystems.

NOAA also conducts research that is intended to provide a solid scientific basis for environmental policy-making in government.  Examples of this research include determining the stratospheric ozone-depleting potential of proposed substitutes for chlorofluorocarbons (CFCs), and identifying the causes of the episodic high rural ozone levels that significantly damage crops and forests.

NOAA conducts most R&D in-house; however, contractors to NOAA undertake most systems R&D.  External R&D work supported by NOAA includes that undertaken through federal-academic partnerships such as the National Sea Grant College Program, the Cooperative Institutes of the Environmental Research Laboratories, the Climate and Global Change Program, and the Coastal Ocean Program.

Here is a brief description of the major R&D programs of NOAA:

Environmental and Climate:  The Office of Oceanic and Atmospheric Research is NOAA’s primary research and development office.  This office conducts research in three major areas: climate research; weather and air quality research; and ocean, coastal, and Great Lakes research.  NOAA’s research laboratories, Climate Program Office, and research partners conduct a wide range of research into complex climate systems, including the exploration and investigation of ocean habitats and resources.  NOAA’s research organizations conduct applied research on the upper and lower atmosphere as well as the space environment.

Fisheries:  NOAA’s National Marine Fisheries Service (NMFS) is responsible for the conservation and management of living marine resources and their habitat within the Nation’s Exclusive Economic Zone.  NMFS manages these resources through science-based conservation and management to ensure their continuation as functioning components of productive ecosystems, while also affording economic opportunities and enhancing the quality of life for the American public.  Fishery stocks and protected species are surveyed; catch, bycatch, incidental take, economic and social data are collected, and research is conducted to better understand the variables affecting the abundance and variety of marine fishes and protected species, their habitat, and the benefits they provide to society.  Protection of endangered species, restoration of coastal and estuarine fishery habitats, and enforcement of fishery regulations are primary NOAA activities.  The research and management of living marine resources is conducted in partnership with states, tribes, universities, other countries, international organizations, and a broad range of stakeholders who benefit from the use and existence of living marine resources and their habitat.

Marine Operations and Maintenance and Aircraft Services:  These efforts support NOAA’s programs requiring operating days and flight hours to collect data at sea and in the air.  NOAA’s Marine and Aviation Operations manage a wide variety of specialized aircraft and ships to complete NOAA’s environmental and scientific missions.  The aircraft collect the environmental and geographic data essential to NOAA hurricane and other weather and atmospheric research, conduct aerial surveys for hydrologic research to help predict flooding potential from snowmelt, and provide support to NOAA’s fishery research and marine mammal assessment programs.  NOAA’s ship fleet provides oceanographic and atmospheric research and fisheries research vessels to support NOAA’s strategic plan elements and mission.

Weather Service:  The National Weather Service conducts applied research and development, building upon research conducted by NOAA laboratories and the academic community.  Applied meteorological and hydrological research is integral to providing more timely and accurate weather, water, and climate services to the public. 

Other Programs:  As a national lead for coastal stewardship, National Ocean Service promotes a wide range of research activities to create the strong science foundation required to advance the sustainable use of precious coastal systems.  Understanding of the coastal environment is enhanced through coastal ocean activities that support science and resource management programs.  The National Environmental Satellite Data and Information Service, through its Office of Research and Applications, conducts atmospheric, climatological, and oceanic research into the use of satellite data for monitoring environmental characteristics and their changes.  It also provides guidance for the development and evolution of spacecraft and sensors to meet future needs.
2. Provide a description of the progress of major development projects including the results with respect to projects completed or otherwise terminated during the year and the status of projects that will continue (SFFAS No. 8, par. 99).

FY 2014:

Insert any new major development projects here.

FY 2013:  

Expand a JSAT receiver array in Sacramento River to study juvenile Chinook migration/survival: SWFSC scientists established a network of Juvenile Salmon Acoustic Tag (JSATS) receivers in the Sacramento River, delta and estuary to track acoustically tagged sub-yearling Chinook salmon. 

Acoustic telemetry to examine movement patters of bocaccio and cowcod: SWFSC scientists deployed an array of 17 acoustic receivers at an offshore bank, tagged 24 cowcod and bocaccio and monitored their 3D movements using a new acoustic positional system over a 4-6 month period. This information will be analyzed with environmental data in order to better understanding movements and behavior of overfished stocks in relation to benthic habitat an environmental stressors. 

Web services to access NOAA ship tracks and underway data: SWFSC staff developed more efficient and user friendly on-line access to NOAA ship tracks and underway data through ERDDAP (http://coastwatch.pfeg.noaa.gov/erddap/index.html). This allows scientists to use the data directly in the application of their choice and allows for better integration with NOAA’s data integration plans.  

New Operating Mode for the SeaBED Autonomous Underwater Vehicle:

NOAA PIFSC researchers, in conjunction with the Deep Submergence Laboratory at the Woods Hole Oceanographic Institution (WHOI) and Northwest Fisheries Science Center (NWFSC), are developing and testing a new mode of operation for the SeaBED Autonomous Underwater Vehicle (AUV) that incorporates obstacle avoidance behavior.  The testing and associated results are planned to be completed by the end of FY13.

Second generation fishery scientific computing system:  NOAA’s NEFSC researchers have fully implemented the latest version of the Fisheries Scientific Computer System, FSCS 2.0, aboard several NOAA survey vessels, including the 209-foot Henry B. Bigelow and Pisces, and the 72-foot Gloria Michelle. Enhancements to the national digital data acquisition system include flexible survey design, improved data quality, and increased sampling efficiencies.  The 1.0 version was implemented in 2001 to replace entirely manual data collection and recording aboard fisheries bottom trawl surveys.  The updated FSCS version 2.0 is a shared national standard database model that allows flexibility to customize sampling and workflows to meet regional needs. 

Bottom Camera Bait Station (BotCam):  Pacific Islands Fisheries Science Center is developing a prototype, deep water (350 m) camera station that can be used as a cost-effective and non-extractive method to assess and monitor bottomfish and other commercially important deep water species. This Bottom Camera ("BotCam") system includes programmable control functions which allow for the activation of imaging systems, bait release mechanisms, image scaling indicators, and acoustic release to enable recovery of the camera. The BotCam can be deployed repetitively during a survey of a site or can sit dormant on the seafloor ready for activation at a preset time. Further, the stereo-video configuration of the camera system allows for the sizing and ranging of both fish and benthic features.  In 2012 the BotCam was deployed as part of a comprehensive quantitative comparison of fishery-independent sampling methods for Main Hawaiian Islands Bottomfish stocks, and subsequently modified to enhance its capability and functionality.  In FY13, PIFSC is conducting two main Hawaiian Islands cruises to deploy BotCam, among other sampling methodologies, to collect data to facilitate pairwise comparisons among fishery sampling methods.

Unmanned Aerial System Sampling of Large Whales, New Zealand: A NOAA SWFSC researcher and colleague successfully used an unmanned aerial system (UAS) to collect health data, up close, from sperm whales while on a research vessel in the South Pacific, off the coast of New Zealand.  The UASs are small and relatively quiet, which allows them to hover, swoop in, and collect photos and video from close range, all without disturbing the animal. Accomplishments include successful launch and retrieval of UASs from large and small boats, and high resolution photographs that allow for quantification of body size and shape of cetaceans.
Antarctic Killer Whale Ecological Research, Antarctic Peninsula and McMurdo Sound:  NOAA SWFSC researchers successfully deployed satellite tags on killer whales and minke whales in the Antarctic and are currently tracking their locations. A total of twenty-two animals were tagged (location-only, and dive depth tags) as part of this research effort. These include seven Type C/Ross Sea killer whales and 3 minke whales from McMurdo Sound, and nine killer whales (Types A, large B, and small B) and three minke whales from the Antarctic Peninsula region. Data from these satellite tags provide insight into the movement, diving and foraging behavior, and habitat use of these different types of whales. Also collected were photographs of individual Antarctic killer whales from both field sites. Identification of individual whales in the photographs will provide valuable information on site fidelity and re-sighting rates that will aid in producing spatially-explicit abundance estimates.

Gray Whale Condition Assessment Research, Southern California Bight: NOAA SWFSC researchers completed aerial surveys designed to assess the body condition of eastern north Pacific gray whales as they migrate south along the coast to their destination breeding lagoons in Mexico. These non-invasive surveys provide valuable information about the reproductive and nutritional status of the gray whales by using measurements of length and width taken from the vertical aerial photos. This year's effort was particularly important due to the anomalous ice conditions in the Arctic last spring, when ice extent was the most expansive in the 30 year time series, and last summer, when ice cover was at an all-time low.  
Surveys to Monitor Effects of Pacific Gas and Electric (PG&E) Seismic Surveys, Central California: NOAA SWFSC staff completed baseline monitoring of marine mammal distribution and abundance in advance of the planned Diablo Canyon Power Plant seismic surveys. Two weeks of pre-seismic beach surveys were conducted during November. Five aerial line-transect surveys were flown, allowing the completion of three replicates of the inshore harbor porpoise transects and two replicates of the offshore harbor porpoise transects in good weather conditions.  Five moorings with passive acoustic instruments were deployed in 60-135 feet water depth along the coastline of San Luis Obispo County to monitor harbor porpoise occurrence patterns and record ambient noise for up to 3 months. All five moorings have been successfully retrieved, yielding 2-3 months of acoustic data at sites off Cayucos, Morro Bay, Oceano, Pismo Dunes, and Guadalupe Dunes. All of the monitoring activities were eventually discontinued after the California Coastal Commission turned down PG&E's request to conduct the seismic surveys.
Southern California Behavioral Response Study, Southern California Bight: NOAA SWFSC researchers and colleagues finished another year of behavior response surveys, which are part of a multi-year international effort to quantify the behavioral response of marine mammals to anthropogenic sound, particularly Navy sonar. The SWFSC team towed hydrophone arrays to detect beaked whales and sperm whales. Once whales were detected, the research team successfully tagged and played back simulated Navy sonar signals to blue, fin and humpback whales. Data from this and previous studies will be pooled and analyzed to determine the response of these species to Navy sonar sounds. This leg was plagued by rough weather and a lack of beaked whales, but the team did manage to add one new species to the analysis (humpback whales).

Northern Elephant Seal Survey, Channel Islands, Southern California Bight: A NOAA SWFSC researcher conducted a fourth and final aerial photographic survey at San Miguel Island, Santa Rosa Island, and San Nicolas Island (the three largest rookeries in the U.S.) to estimate the total number of adult females present at these rookeries during the pupping-breeding season. The estimated total number of adult females from all four surveys is used to estimate the total number of births during the 2013 season. A Canon EOS-1Ds Mark III, 20 megapixel digital camera is mounted inside the belly of the aircraft for taking vertical photographs of beaches occupied by elephant seals. The camera is connected to a laptop computer, a GPS receiver, and a radar altimeter for recording geographical position and altitude of each photograph. 

Survey of Calf Production in the Eastern Pacific Population of Gray Whale, Central California:  2013 marks the 20th consecutive year in which Southwest Fisheries Science Center has conducted a shore-based survey of eastern gray whale calf production.  The eastern Pacific population of gray whale was determined to have recovered and removed from the Endangered Species List in 1994. Because the eastern gray whale continues to face a number of threats in changing Arctic and U.S. West Coast environments, monitoring reproductive success of this population provides valuable new perspectives on the dynamics of recovered large whale populations and importance of feeding habitats that may be altered with changes in sea ice cover. During March – May, the SWFSC will conduct this year’s survey of gray whale calf production. Data collected during the 2013 survey will allow SWFSC to continue to refine models describing the relationship between Arctic ice cover on the gray whale feeding grounds and calf production in future years.    

Southern Ocean Research Partnership (SORP) – Antarctic Blue Whale Cruise, Southern Ocean: Scientists from Australia, Chile, New Zealand, the United Kingdom and the United States (NOAA SWFSC scientists) conducted research on blue whales in the Southern Ocean using visual observations, passive acoustics, and satellite tagging. The project was sponsored by the Australian Government and is part of the International Whaling Commission (IWC)-SORP Program.

Population Structure of False Killer Whales in the Pacific Ocean: Scientists from the SWFSC are currently conducting a population survey on false killer whales in the Hawaiian Islands. The Hawaiian insular population of false killer whales is a small population restricted to waters surrounding the main Hawaiian Islands. The population has been proposed for listing as a Distinct Population Segment under the Endangered Species Act. Genetic data will be used to evaluate the distinctiveness of the Hawaiian insular population relative to other false killer whales in the Pacific, including the nearby insular population in the Northwest Hawaiian Islands.

Provide Scientific Support in Preparation of the FY12 Report to Congress on the International Dolphin Conservation Program Act: The NMFS Southwest Regional Office and Southwest Fisheries Science Center prepared an annual report to Congress to describe research and management progress relating to the International Dolphin Conservation Program Act (IDCPA). The report outlines important progress toward reducing dolphin deaths in yellowfin tuna fisheries in the eastern tropical Pacific (ETP), new international management and compliance measures, findings of the Southwest Fisheries Science Center ETP Research Program, updated dolphin stock assessments and abundance estimates and updates to ongoing international trade issues relating to the dolphin-safe labeling standard for tuna.

Identify the Risk to Blue and Humpback Whales of Ship Strikes in the Waters Surrounding the Port of San Francisco: Researchers at the SWFSC are collecting data on large baleen whales and ship strike interactions. These analyses will identify risk to blue and humpback whales in the alternative approaches to the port of San Francisco. To assess the risk of ships striking humpback and blue whales off the port of San Francisco, scientists will develop habitat models to predict the distribution of both species. The predicted distributions will be overlaid with alternative shipping routes to evaluate where risk is highest.
Survey to Estimate Population Abundance of Loggerhead Turtles Along the Baja California Coast: The SWFSC uses aerial surveys to determine the density and abundance of loggerhead sea turtles along the Baja California (Mexico) coast. These surveys use NOAA aircraft and all personnel are NOAA full time employees. Data from the field project will be made publicly available. A manuscript describing the abundance of loggerhead turtles along the Baja California coast will also be submitted.

Conduct Annual Recreational Angler Survey for Billfishes: SWFSC scientists conduct annual surveys on billfish and other highly migratory species. This year they are conducting an annual regional survey of recreational fishing activity for billfish in order to derive indices of relative abundance to be used in stock assessments. The International Billfish Angler Survey has been conducted annually since 1969 and provides regional indices of relative abundance for four major billfish species. These indices are published in the Billfish Newsletter and distributed to scientists and the public. The Survey currently reaches more than 2000 anglers throughout the Pacific. A 2012 summary will be completed by July 2013.

Conduct Annual Midwater Trawl Survey to Collect Abundance Data on Young-of-the-Year Groundfish, Coastal Pelagic Species, and Deep Scattering Layer, and Other Components of the California Current Epipelagic Ecosystem: The SWFSC Groundfish Analysis Team will conduct a fishery-independent trawl survey and will quantify the abundance of the epipelagic micronekton that is captured. This year will represent the 31st year of continuous sampling of juvenile (young-of-the-year) rockfish and other micronekton abundance. The juvenile indices are used in stock assessments of west coast groundfish, and other catch data are used to identify and characterize midwater forage communities, evaluate interannual and decadal variation, and investigate associations with physical properties and characteristics of the California Current Ecosystem over the continental shelf and slope waters off California.

Northeast Integrated Pelagic Survey:  Researchers completed the first comprehensive survey of the upper waters of the continental shelf off of the Northeast U.S. from Cape Hatteras, North Carolina to the Nova Scotia Shelf, including Georges Bank and the Gulf of Maine. The focus was on the physics, chemistry, and biology of the water column - or pelagic zone, where most primary production occurs - rather than the ocean bottom. The scientific parties worked from the NOAA Ship Pisces during the 16-day cruise. Three federal agencies were involved in the survey: NOAA, NASA, and the Bureau of Ocean Energy Management (BOEM), each investigating a different aspect of the ocean. Scientists from the City University of New York (CUNY) Staten Island participated in the cruise as marine mammal and bird observers with BOEM support. A wide variety of data were collected on plankton, fish, invertebrates, marine mammals, sea birds, and sea turtles encountered in the survey. Researchers also collected information on the ocean water, including nutrients, light levels, distribution of currents and other properties.
Section C: Investment in Human Capital (SFFAS No. 8, par 94)
1. Provide a description of the major education and training programs considered Federal investments in human capital.  (SFFAS No. 8, par 94).

FY 2014 and FY 2013:

Human capital investments are expenses, included in the Department’s Net Cost of Operations, for education and training programs that are intended to increase or maintain national economic productive capacity and produce outputs and outcomes that provide evidence of the constant or increasing national productive capacity.  These investments exclude education and training expenses for federal civilian and military personnel. Based on a review of the Department’s programs, the most significant dollar investments in human capital are by NOAA.

National Sea Grant College Program: Sea Grant is a nationwide network, administered through NOAA, of 32 university-based programs that work with coastal communities. With the adoption in 1966 of the National Sea Grant College Act, Congress established an academic/industry/government partnership that would enhance the nation’s education, economy, and environment into the 21st century. The program supports activities designed to increase public awareness of coastal, ocean, and Great Lakes issues, to provide information to improve management decisions in coastal, ocean, and Great Lakes policy, and to train graduate students in marine and Great Lakes science. The Knauss Fellowship Program offers qualified masters and doctoral students the opportunity to spend a year working on marine and Great Lakes policy issues with the Executive and Legislative branches of the federal government. The program currently has 43 fellowships awarded: 12 fellowships funded by the National Sea Grant College Program, and 31 fellowships funded by other NOAA offices and other federal agencies. There is also a Graduate Fellowship Program for Ph.D. candidates in the specialized areas of population dynamics and marine resource economics. The Graduate Fellowship Program currently has 17 fellowships awarded. Participants in this program can receive up to three years of funding.

National Estuarine Research Reserve Program: This program supports activities designed to increase public awareness of estuary issues, provide information to improve management decisions in estuarine areas, and train graduate students in estuarine science. The National Estuarine Research Reserve System’s Graduate Research Fellowship (GRF) Program offers qualified masters and doctoral students the opportunity to address scientific questions of local, regional, and national significance. The result is high-quality research focused on improving coastal management issues. All GRF projects must be conducted in a National Estuarine Research Reserve and enhance the scientific understanding of the reserve’s ecosystem.  In FY 2012, 32 fellowships were awarded.  In FY 2013, 14 fellowships have been awarded.

Educational Partnership Program: The NOAA Educational Partnership Program (EPP) with Minority Serving Institutions (MSI) provides financial assistance through competitive processes to minority serving institutions that support research and training of students in NOAA-related sciences. The program’s goal is to increase the number of trained and graduated students from underrepresented communities in science and technology directly related to NOAA’s mission. The EPP/MSI also seeks to increase collaborative research efforts between NOAA scientists and researchers at minority serving academic institutions.  Financial assistance is provided through four competitive program components: the Cooperative Science Centers, the Environmental Entrepreneurship Program, the Graduate Sciences Program, and the undergraduate Scholars Program.

NOAA provides funding to eligible MSIs on a competitive basis to educate, train, and graduate students in NOAA sciences, particularly atmospheric, oceanic, environmental, living marine resources, remote sensing, and scientific environmental technology. NOAA EPP Cooperative Science Centers’ goals are to:

· Train and graduate students, particularly from underrepresented communities, in NOAA mission sciences;

· Develop expertise in a NOAA scientific area;

· Strengthen and build capacity in a NOAA scientific and management area

· Build research experience in a NOAA scientific and management area

· Increase graduation rates of students from underrepresented communities in NOAA mission sciences;

· Impact NOAA workforce statistics by increasing representation from underrepresented communities in NOAA mission sciences; and

· Leverage NOAA funds to build the education and research capacity at MSIs.

In FY 2012, the Cooperative Science Centers awarded 66 degrees to students, and continued to support 265 students in post-secondary NOAA mission-relevant science, technology, resource management, and policy degree programs.   In FY 2013, the Cooperative Science Center awarded 89 degrees to students, and will continue supporting approximately 265 students in post-secondary NOAA mission- relevant science, technology, resource management, and policy degree programs

The EPP/MSI Environmental Entrepreneurship Program (EEP) provides funding to eligible minority serving institutions on a competitive basis to engage students to pursue advanced academic study and entrepreneurship opportunities in the NOAA-related sciences. NOAA’s EEP supports student training and experiential learning opportunities for the purpose of stimulating job creation and business development, and revitalizing local communities. EEP’s objective is to increase the number of students at MSIs proficient in environmental business enterprises.

The Graduate Sciences Program (GSP) is aimed primarily at increasing opportunities for students in NOAA mission fields to pursue research and educational training in atmospheric, environmental, remote sensing, and oceanic sciences at MSIs when possible. GSP offers between two years (master’s candidates) to four years (doctoral students) of NOAA-related research and training opportunities. GSP provides college graduates entry-level employment and hands-on research and work experience at NOAA. In FY 2012, two awards were made.  NOAA did not advertise for student applications for the 2013 Graduate Sciences Program, as it is unable to continue GSP in the same manner that it has operated recently due to federal government-wide changes being directed by the US Office of Personnel Management.  NOAA plans, however, to advertise a redesigned graduate program in the near future.

The Undergraduate Scholarship Program is designed to increase the number of students who undertake course work and graduate with degrees in the targeted areas integral to NOAA’s mission. Appointments are for two years, and are made to students who have recently declared or are about to declare a major in atmospheric, oceanic, or environmental science.  The students participate in research, training, and development activities at NOAA offices and facilities during two summer internships. In FY 2012, 11 students were selected for the program.  In FY 2013, the program selected 11 students.

Ernest F. Hollings Undergraduate Scholarship Program: This program was established in 2005 to (1) increase undergraduate training in oceanic and atmospheric science, research, technology, and education, and foster multidisciplinary training opportunities; (2) increase public understanding and support for stewardship of the ocean and atmosphere and improve environmental literacy; (3) recruit and prepare students for public service careers with NOAA and other agencies at the federal, state, and local levels of government; and (4) recruit and prepare students for careers as teachers and educators in oceanic and atmospheric science and to improve scientific and environmental education in the U.S.  In FY 2012, the program added 115 students.  In FY 2013, the program added 128 students.

Students live and attend universities across the U.S. They are majoring in the following science, technology, engineering, and mathematics fields: Mathematics; Meteorology; Engineering; Biology; Chemistry; Climatology; Computer Science; Earth Sciences; Economics; Science Teachers; Physical Sciences; and Science Policy.

Southeast Fisheries Science Center’s Recruiting Training Research Program:  This is a joint program between NMFS and the University of Florida.  The program had resided at Virginia Tech before moving to the University of Florida in December of 2011.  The objectives of the program are the following:  (1) to recruit top undergraduate and graduate students into the field of fisheries population dynamics and careers with NMFS; (2) to train graduate students; and (3) to conduct population dynamics and stock assessment research in support of the NMFS mission.  This work is conducted through collaborations between NMFS scientists, UF faculty, and UF graduate students.  The program also offers graduate courses and workshops in computer programming, simulation modeling, and fish population dynamics.  
In 2012, 15 outstanding undergraduate students from across the country participated in a weeklong undergraduate workshop and the program supported three M.S. students.  In the spring of 2012 two new graduate students (one M.S. and one Ph.D.) were recruited to conduct a workshop that occurred in July 2012.  In FY13, three graduate students conducted research as part of the program.  In March of 2013 seventeen outstanding undergraduate students from across the country participated in a week long undergraduate workshop.  In June of 2013, eight outstanding graduate students participated in a two week summer program.  Because of the workshop and summer program, four new students began SEFSC-related research in the fall of 2013.  
Northeast Fisheries Science Center (NEFSC) Partnership Education Program (PEP): The NEFSC of NOAA’s National Marine Fisheries Service leads a consortium of six science institutions in Woods Hole, MA., offering a ten-week summer program that combines undergraduate course work with research in marine and environmental science. Launched in 2009, PEP is an ongoing diversity program designed to recruit talent from minority groups that are under-represented in marine and environmental sciences. PEP recruitment targets college students with priority given to entering juniors and seniors majoring in the natural sciences who have had some course work in marine and/or environmental science. The program includes a credit course taught in Woods Hole by research scientists from Woods Hole science institutions, student research projects, and presentation of research results in a one-day seminar. Participants receive financial support for tuition, travel, and room and board, as well as a stipend. In FY 2012, 16 students participated in the ten-week summer program.  In FY 2013, 15 students participated in the ten-week summer program. 

Northeast Fisheries Science Center Bradford E. Brown Student Internship Program: The NEFSC has named its student intern program after Dr. Bradford Brown, a retired NOAA Fisheries Service scientist who was a leader in recruiting young people into fishery science. The program is open to active undergraduate and graduate students. Research topics include population biology and dynamics, resource assessment and environmental surveys, taxonomy, physical and biological oceanography, social sciences, data management, larval fish/plankton ecology, large marine ecosystems, aquaculture, biotechnology, remote sensing, protected species, and apex predators. Summer positions are offered throughout NEFSC laboratories, which are located in Woods Hole, MA; Narragansett, RI; Milford, CT; Highlands, NJ; Washington, DC; and Orono, ME.  In FY 2012, 16 students participated in the student intern program.  In 2013, the program was not supported due to sequestration.

Woods Hole Science Aquarium (WHSA) High School Intern Program: WHSA offers three summer programs for students who have completed grades 10, 11, or 12. The programs are run by WHSA staff, and are projects of the NEFSC of NOAA’s National Marine Fisheries Service and the Marine Biological Laboratory. Interns selected for the five-week program work in the aquarium, help lead public collecting walks, and participate in the Careers in Marine Science seminars. The one and two-week Careers in Marine Science seminars consist of short presentations by marine scientists, activities, and field trips that introduce students to marine-related careers. All students learn basic animal husbandry and aquarist skills, visit the local Woods Hole research institutions, meet with working scientists in a variety of fields, and visit area aquariums, zoos, and waterfronts. In FY 2012, 16 students participated in one of the three summer programs.  In FY 2013, 17 students participated in the program.

Pacific Islands Fisheries Science Center (PIFSC) Student Intern Program (PSIP): PSIP offers qualified college students professional work experience and formal training opportunities tailored to meet their educational and professional goals and interests. PSIP is a paid, summer-long (8-12 weeks) program that combines on-the-job training, formal training, one-to-one mentoring, and developmental assignments at PIFSC. Internship opportunities are established in specific PIFSC projects. Program components include:

· Performance Plans to establish goals and timelines for the intern’s work assignments (established in meetings between intern and mentor)

· Periodic meetings between intern and mentor to check on progress (includes a mid-point review and final review)

· Inclusion of intern in PIFSC staff activities (division meetings, all-hands meetings, training, and other activities)

· Program wrap up: Interns and mentors hold a final meeting to review final products and discuss the internship experience

· Evaluations: Interns and mentors complete a program evaluation to provide feedback that will help PIFSC improve the structure of the internship program

In addition to the individual and group mentoring by PIFSC staff, PSIP interns are encouraged to synergize with each other and with other undergraduate and graduate interns at PIFSC. In FY 2012, PIFSC scientists hosted three undergraduate summer interns: two in PIFSC’s Protected Species Division, and one in the Fisheries Research and Monitoring Division.   In FY 2013, PIFSC hosted six undergraduate summer interns:  one each in the Fisheries Research and Monitoring Division, Ecosystems and Oceanography Division, Coral Reef Ecosystem Division, and Human Dimensions Research Program, as well as two in the Protected Species Division.
Section D: Research and Development: Investment in Basic Research (SFFAS No. 8, par 100)

1. Provide a description of the major programs of Federal investments in basic research.  (SFFAS No. 8, par 100).

FY 2014 and FY 2013:

Investments in R&D are expenses that are included in the Department’s Net Cost of Operations.  The investments are divided into three categories: (1) basic research, the systematic study to gain knowledge or understanding of the fundamental aspects of phenomena and of observable facts without specific applications toward processes or products in mind; (2) applied research, the systematic study to gain knowledge or understanding necessary for determining the means by which a recognized and specific need may be met; and (3) development, the systematic use of the knowledge and understanding gained from research for the production of useful materials, devices, systems, or methods, including the design and development of prototypes and processes. The investments are made with the expectation of maintaining or increasing national economic productive capacity, or yielding other future economic or societal benefits. Based on a review of the Department’s programs, the only significant investments in R&D are by NIST and NOAA.
2. Provide a description of any major new discoveries made during the year (SFFAS No. 8, par 99).

FY 2014:

Insert any major new discoveries here.

FY 2013:

Journal Publication “Developing ultraviolet illumination of gillnets as a method to reduce sea turtle bycatch.”  In the journal Biology Letters, NOAA PIFSC researchers and collaborators examined the effectiveness of illuminating gillnets with ultraviolet (UV) light-emitting diodes for reducing green sea turtle (Chelonia mydas) interactions. They found that the mean sea turtle capture rate was reduced by 39.7% in UV-illuminated nets compared with nets without illumination. In collaboration with commercial fishermen, they tested UV net illumination in a bottom-set gillnet fishery in Baja California, Mexico and did not find any difference in overall target fish catch rate or market value between net types. These findings suggest that UV net illumination may have applications in coastal and pelagic gillnet fisheries to reduce sea turtle bycatch.

Journal Publication “Seafood menus reflect long-term ocean changes.”  In the journal Frontiers in Ecology and the Environment, NOAA PIFSC researchers and collaborators analyzed 376 menus from 154 different restaurants in Hawaii that dated from 1928 to 1974 as a means of supplementing official fishery landings records and to infer changes in the availability of marine resources.  The menus capture many shifts reflected in fishery landings, and perhaps additional changes in market supply and in pub-lic preference.  For example, the analysis shows that reef fish, jacks, and bottomfish were common on menus before 1940, but by Hawaii’s state-hood in 1959 these items appeared collectively on less than 10% of themenus sampled. This period marked a rapid growth in pelagic fisheries and concurrent declines in nearshore fishery stocks.  This research suggests that restaurant menus represent an intriguing data source with the potential to fill existing knowledge gaps and measure long-term ecosystem changes. However, the researchers caution that menus should be used selectively and in concert with relevant socio-economic information on fishery operation and culture.  

Journal Publication: Trackline and point detection probabilities for acoustic surveys of Cuvier's and Blainsville's beaked whales.

In the Journal of the Acoustical Society of America, SWFSC researchers how acoustic survey methods can be used to estimate density and abundance using sounds produced by cetaceans and detected using hydrophones if the probability of detection can be estimated. They found that for passive acoustic surveys, probability of detection at zero horizontal distance from a sensor, commonly called g(0), depends on  the temporal patterns of vocalizations. Methods to estimate g(0) are developed based on the assumption that a beaked whale will be detected if it is producing regular echolocation clicks directly under or above a  hydrophone. Data from acoustic recording tags placed on two species of beaked whales (Cuvier’s beaked whale Ziphius cavirostris and Blainville’s beaked whale Mesoplodon densirostris) are used to directly estimate the percentage of time they produce echolocation clicks. A model of vocal behavior for these species as a function of their diving behavior is applied to other types of dive data (from time-depth recorders and time-depth-transmitting satellite tags) to indirectly determine g(0) in other locations for low ambient noise conditions. Estimates of g(0) for a single instant in time are 0.28 (s.d. = 0.05) for Cuvier’s beaked whale and  0.19 (s.d. = 0.01) for Blainville’s beaked whale.

Journal Publication: Identification of previously unknown beaked whale habitat in the Southern California Bight using a towed hydrophone array. 

In The Journal of the Acoustical Society of America 
Beaked whales are diverse and species rich taxa. They spend the vast majority of their time submerged, regularly diving to depths of hundreds to thousands of meters, typically occur in small groups, and behave inconspicuously at the surface. These factors make them extremely difficult to detect using standard visual survey methods. However, recent advancements in acoustic detection capabilities have made passive acoustic monitoring (PAM) a viable alternative. Beaked whales can be discriminated from other odontocetes by the unique characteristics of their echolocation clicks. In 2009 and 2010, PAM methods using towed hydrophone arrays were tested. These methods proved highly effective for real-time detection of beaked whales in the Southern California Bight (SCB) and were subsequently implemented in 2011 to successfully detect and track beaked whales during the ongoing Southern California Behavioral Response Study. The three year field effort has resulted in (1) the successful classification and tracking of Cuvier’s (Ziphius cavirostris), Baird’s (Berardius bairdii) and unidentified Mesoplodont beaked whale species and (2) the identification of areas of previously unknown beaked whale habitat use. Identification of habitat use areas will contribute to a better understanding of the complex relationship between beaked whale distribution, occurrence, and preferred habitat characteristics on a relatively small spatial scale. These findings will also provide information that can be used to promote more effective management and conservation of beaked whales in the SCB, a heavily used Naval operation and training region.

Journal Publication: Forecasting river temperatures in real-time using a stochastic dynamics approach. In Water Resources Research, SWFSC scientists developed a 1-dimensional river water temperature model (called RAFT) for the Sacramento River downstream of Shasta Dam. It is driven by high-resolution meteorological forecasts, and allows us to forecast water temperatures downstream of dams and inform water management decisions. This study is important for the management of salmon in the Sacramento River that are sensitive to elevated water temperatures. Our model can be used to predict the thermal effects dam releases, inform water managers if water temperature targets areexpected to be exceeded, and also provide alternative release scenarios to mitigate potential stress on salmon.

Journal Publication “Relative influence of climate variability and direct anthropogenic impact on a sub-tropical Pacific top predator, the Hawaiian monk seal.”  In the journal Marine Ecology Progress Series, NOAA PIFSC researchers evaluated the relative influence of climate versus direct anthropogenic impacts on historic trends in Hawaiian monk seal populations.  They found that periods of growth and decline in monk seal abundance at four subpopulations were associated with positive and negative phases, respectively, of the Pacific Decadal Oscillation (PDO).  Moreover, PDO regime shifts were followed by corresponding changes in monk seal abundance trajectories. Researchers proposed that the PDO is a proxy for varying productivity in the seals’ habitat, the effects of which propagate vertically through the food web and are reflected in top predators such as the monk seal. The results suggest that long-term dynamics of monk seal populations may have been driven as much, if not more, by climate−ocean variability as by direct human activity.

Journal Publication “Climate-induced primary productivity change and fishing impacts on the Central North Pacific ecosystem and Hawaii-based pelagic longline fishery.”  In the journal Climatic Change, NOAA PIFSC researchers investigated the likely ecosystem impacts of fishing and climate-induced primary productivity changes. Four simulations using an Ecopath/Ecosim model were conducted based on two fishing effort and climate scenarios from 2010 to 2100. Modeled small and large phytoplankton biomass decreased by 10 % and 20 % respectively, resulting in a 10 % decline in the total biomass of all higher trophic level groups combined. Climate impacts also affected the Hawaii longline fishery, with a 25–29 % reduction in modeled target species yield. Climate impacts on the ecosystem and the fishery were partially mitigated by a drop in fishing effort. Scenarios with a 50 % reduction in fishing effort partially restored longline target species yield to current levels, and decreased longline non-target species yield. These model results suggest that a further reduction in fishery landings mortality over time than the 2010 level may be necessary to mitigate climate impacts and help sustain yields of commercially preferred fish species targeted by the Hawaii longline fishery through the 21st century.

Journal Publication “The Magnitude of Global Marine Species Diversity.”  In the journal Current Biology, an international group of scientists, including NOAA researchers, reported on what is considered to be the first comprehensive inventory of marine species world‑wide. The paper suggests that the global oceans may be home to up to one million species, of which only about 226,000 have been identified and described to date. This means that as much as 75 percent of all marine species have yet to be discovered. The rate of discovery has accelerated in recent decades, and most unknown species could be identified, named, and described by the end of this century.
Journal Publication “Projecting range limits with coupled thermal tolerance - climate change models: an example based on gray snapper (Lutjanus griseus) along the US East Coast.” A species range limit hypothesis was coupled with the output of an ensemble of general circulation models to project the poleward range limit of gray snapper, and results were published in PLOS One. Using laboratory-derived thermal limits and statistical downscaling from IPCC AR4 general circulation models, researchers projected that gray snapper will shift northward; the magnitude of this shift depends on the magnitude of climate change. The researchers also found that statistical uncertainty associated with the experimentally-derived thermal limits is the largest contributor (~ 65%) to overall quantified uncertainty. This finding argues for more experimental work aimed at understanding and parameterizing the effects of climate change and variability on marine species.

Journal Publication, “Cusk, Brosme brosme and climate change: assessing the threat to a candidate marine fish species under the US Endangered Species Act.” In the ICES Journal of Marine Science, NOAA NEFSC researchers and colleagues report on potential effects of climate change on available habitat for cusk, a marine fishery species found in moderately deep water throughout the North Atlantic and undergoing an ESA status review. Coupling a species niche model with the output from an ensemble of climate models, researchers projected cusk distribution in the future. The results indicate cusk habitat in the region will shrink and fragment, as a result of a spatial mismatch between high complexity seafloor habitat and suitable temperature. The importance of habitat patch connectivity for cusk is poorly understood, so the population-level consequences of climate-related habitat fragmentation are uncertain. More broadly, climate change may reduce appropriate thermal habitat and increase habitat fragmentation for other cold-water species in the region; thereby, increasing the potential for regional overexploitation and extirpation. The paper also documents an approach for projecting future changes in species distribution in the northeast US shelf ecosystem.  

Journal Publication, “Acoustic monitoring for Atlantic cod (Gadus morhua):  Implications for management and conservation.”  NOAA NEFSC researchers and colleagues conducted the first passive acoustic monitoring of Atlantic cod in the wild for a sustained period during spawning season. Cod are an important fishery species in the region that have been depleted by commercial fishing and slow to rebuild despite reductions in fishing pressure. The study showed that passive acoustics can be used to study spawning cod aggregations in the wild and to locate and monitor such aggregations.

Journal Publication, “Mating behavior of a deep-sea squid revealed by in situ videography and the study of archived specimens.” In the Biological Bulletin, a researcher at NOAA’s National Systematics Laboratory and a colleague reported on the mating behavior of a deep-sea squids. The squids for which mating has been observed use a hectocotylus, a modified arm, for the transfer of sperm packets called spermatophores. However, many deep-sea squid species lack a hectocotylus. These researchers presented the first in situ observations of mating behavior in a deep-sea squid that has no hectocotylus but instead uses an elongated terminal organ for the transfer of spermatangia, which are released from the spermatophores and burrow deeply into the female tissue. With remotely operated vehicles, the researchers observed two mating pairs of the deep-sea squid Pholidoteuthis adami in the Gulf of Mexico. The male adopted a peculiar position during mating, with its ventral side up and its posterior mantle above the female's head. While the male held the female in what looked like a firm grip, the long terminal organ was observed to extend through the funnel of the male, contacting the female’s dorsal mantle. Examinations of museum specimens showed that spermatangia burrow from the outer dorsal mantle into the inner dorsal mantle. This combination of serendipitous in situ observations and archived specimens can be a powerful tool for understanding the behavior of deep-sea animals.
Journal Publication “Effects of hydraulic shellfish dredging on the ecology of a cultivated clam bed.”  In the journal Aquaculture Environment Interactions, NOAA NEFSC researchers reported on their experiment to assess the short-term effects of hydraulic clam dredging on the benthic community of a leased clam bead in shallow waters of Long Island Sound.  The hard clam industry on the Sound relies on natural recruitment in the cultivation process, and harvest methods should dislodge the clams but not damage them.  Researchers sampled the benthos multiple times in undisturbed plots, and before and after other plots were hydraulically dredged to harvest clams. They reported that season and sediment grain size has a greater effect on benthic community structure than did a single hydraulic dredging event on a small spatial scale. This indicates that the hydraulic dredging did not significantly impact benthic communities and that ecological effects may be similar to those that occur before and after natural disturbance. 

Journal Publication “Geospatial habitat use in yellowtail flounder Limanda ferruginea of Georges Bank.”  In the journal Marine Ecology Progress Series, NOAA NEFSC researchers report on results from testing three theories of habitat use for marine fishes-- the Constant Density Model, the Proportional Density Model, and the Basin Model.  Each makes contrasting predictions of how the geographical range, local density, and fitness change as fish population size changes. The models were tested using bottom-trawl survey data on yellowtail flounder from the Georges Bank region, where abundance changed by a factor of four over a decade. Surveys took place in spring and fall, and data on individual length, mass, sex and reproductive status were available. Analysis of spatial pattern revealed that the overall area occupied by flounder increased by a factor of two when abundance was high, and local density increased predominantly in high-quality habitat that had been closed to commercial fishing. Condition, which served as a proxy for fitness, was lower in females when abundance was high. Geospatial analysis revealed mesoscale variability in condition, over tens to more than 100 km, except in the spring season during low abundance periods. Spatial autocorrelation explained as much as 25 percent of the variability in condition, indicating that site dependence was a factor in explaining the spatial distribution observed. These results support both the Constant Density Model and the Basin Model. This approach detected an important population center for yellowtail flounder and determined its extent using only measures of abundance, location, and condition of individual fish, data commonly collected during routine fishery assessment surveys.  The work demonstrates that analyses linking population responses to variation in such measures at local spatial scales can have significant implications for identifying areas of important fish habitat and suggest greater use of geospatial approaches in conservation and management of exploited species.

Journal Publication, “Economic health of the northeast (US) multispecies trawl fleet 1996-2010.” In the journal Fisheries Research, a NOAA NEFSC economist detailed a method for measuring the effects of significant regulatory change in the U.S. northeast multispecies trawl fleet during this tumultuous period for the fishery. This was accomplished through construction of an “economic health index” that combined data on quantities of fish landed and their prices, along with inputs used, such as fuel and crew, into four basket-type indices that were combined into a single index number. A fifth component, incorporating fixed costs, was then included to arrive at the final index number. Results showed that the fleet's economic status improved since 1996, and that the improvement was been driven by productivity gains. The analysis also shows that inflation adjusted ex-vessel prices have not increased since 1996, while the costs of inputs used on fishing trips have increased. 

Journal publication, “Effects of chronic bottom fishing on the benthic epifauna and diets of demersal fishes on northern Georges Bank.”  Feeding by bottom-dwelling fishes on benthic invertebrates is an important link between fishery resources and continental shelf habitats. However, concurrent sampling of fish diets and benthic invertebrate prey fields has been limited, particularly in relation to chronic bottom fishing disturbance on continental shelves worldwide. Here, NOAA and University of Rhode Island researchers quantified differences in the epibenthic invertebrate and fish communities between sites with contrasting levels of disturbance from mobile bottom fishing gear for two gravel regions of Georges Bank in the northwest Atlantic. The main objectives were to compare a suite of biological indices for epibenthic invertebrates, bottom-dwelling fishes, and fish diets across year and level of fishing disturbance. The fishes selected for diet comparisons included winter skate, little skate, Atlantic cod, haddock, winter flounder, and longhorn sculpin. Species richness, abundance, and biomass, three baseline benthic epifaunal indices, were lower in the heavily fished areas; however, evenness was higher in these areas. The lengths of haddock, Atlantic cod, and winter flounder tended to be larger at the undisturbed sites. Fish stomach contents differed significantly among habitats for three benthivores: haddock, winter flounder, and longhorn sculpin; diets were more highly correlated with the benthic fauna within than among sites, which indicated site-specific feeding. In several cases, prey that contributed to the diet dissimilarity between sites were benthic epifauna most sensitive to the impact of bottom fishing disturbance; thus, the availability of epibenthic prey was determined by this disturbance. 
Journal Publication “Status of Coral Reef Fish Assemblages and Benthic Condition Around Guam: A Report Based on Underwater Visual Surveys in Guam and the Mariana Archipelago, April-June 2011.”   PIFSC scientists assessed the status of reef fish assemblages in Guam’s Marine Preserves (MPs) and compared those reef fishes with assemblages in areas around Guam that are open to fishing (‘open’ sites).  The study found that mean total reef fish biomass in Guam MPs was 2.4 times that in Guam sites open to fishing overall, but the difference between Guam MP and western Guam sites open to fishing was much larger than between Guam MP and eastern Guam sites open to fishing (biomass ratios of 3.0 and 1.8, respectively). MP sites also had higher mean biomass than sites in areas open to fishing for all families analyzed, but the MP-open differences were only statistically significant for surgeonfishes and parrotfishes. In contrast to fish assemblage data, there were no differences in benthic condition (coral or algal cover, structural complexity) between marine preserves and open areas.  In addition, comparison of reef fish assemblages around Guam to those at other islands in the Mariana Archipelago indicates that reef fish assemblages in Guam MPs were generally more similar in terms of size- and trophic-structure to those in the northern and lightly populated islands (i.e., from Sarigan northward) than to areas around Guam open to fishing, or to the other populated southern islands. 

Journal Publication “Marine predator migration during range expansion: Humboldt squid (Dosidicus gigas) in the northern California Current System”. Researchers from NOAA Southwest Fisheries Science Center and Stanford University published a study in Marine Ecology Progress Series describing the movements of electronically-tagged Humboldt squid in the California Current. These were the longest tag deployments recorded for this species, and thus provided important information on Humboldt squid migratory capabilities within the context of their current northward range expansion into the California Current. Individual squids showed significant variability in their movement patterns, although all demonstated diel vertical migrations and the capacity for fast horizontal movements (> 40 km/day). Understanding Humboldt squid behavior in the California Current, where they are known to interact with many predator and prey species, is critical for assessing their overall ecosystem impacts.

NOAA Technical Memorandum “Probability of taking a western gray whale during the proposed Makah hunt”. Recent observations of gray whales identified in the western North Pacific (WNP) migrating to areas off the coast of North America (Alaska to Mexico) raise concern about the possibility of the small western population being subjected to the gray whale hunt proposed by the Makah Indian Tribe in northern Washington, USA. To address this concern, NOAA researches estimated the probability of striking (i.e. killing or seriously injuring) a WNP whale during the Makah hunt using different models. Based on what was determined to be the most plausible model, the probability of striking ≥1 WNP whale in a single season ranges from 0.007 to 0.036 whereas the probability of striking ≥1 WNP whale out of 5 seasons ranges from 0.036 to 0.170 across the same scenarios. The expected number to be struck in a single year ranges from 0.01 to 0.04 and from 0.04 to 0.19 across 5 years. For context, these strike estimates were compared to different possible values of Potential Biological Removal (PBR). The researchers also summarized analogous estimates for the number of WNP whales that would be “taken” non-lethally, in terms of the number of attempted but unsuccessful strikes as well as the number of animals approached and pursued during the hunt. 

Journal Publication “Gene flow on ice: the role of sea ice and whaling in shaping Holarctic genetic diversity and population differentiation in bowhead whales (Balaena mysticetus)”.  Bowhead whales are one of the few cetaceans that permanently reside in polar waters, seasonally moving with the advance and retreat of the ice edge. In a recent study published in Ecology and Evolution, NOAA SWFSC researchers and colleagues investigated the genetic diversity of bowhead whales by analyzing samples collected from modern populations and ancient specimens. They discovered that there were significant genetic differences between ancient and modern populations, possibly due to changes in ice coverage and/or past commercial whaling, and that there appears to be recent and high gene flow between Pacific and Atlantic populations of bowhead whales suggesting that these whales have navigated their way across the Arctic despite substantial ice coverage over most of the past millennium.

Journal Publication “Long-term decline of the western Pacific leatherback, Dermochelys coriacea: a globally important sea turtle population”. The leatherbacks nesting at Bird’s Head Peninsula in Indonesia account for 75% of the total leatherback nesting in the western Pacific and represent the last sizeable nesting population in the entire Pacific. Using expanded year-round nesting surveys, NOAA SWFSC researcher and collaborators were able to estimate the nesting population size and to evaluate long-term nesting trends. Results indicate that there is a continual and long term nesting decline in the leatherback population at Bird’s Head Peninsula. These findings, which were published in Ecosphere, illustrate the urgent need for continued and enhanced conservation and management of leatherbacks at Bird’s Head Peninsula to help prevent a collapse of this population in the Pacific.    

Journal Publication “Vocal activity of tropical dolphins is inhibited by the presence of killer whales, Orcinus orca”. NOAA SWFSC researchers published a paper in Marine Mammal Science that examined whether changes in dolphin vocal activity could be attributed to the presence of killer whales. Results showed that dolphin vocalizations were inversely correlated with the temporal proximity of killer whales. The study suggests that reduced vocalization of dolphins may impact communication in areas with a high density of killer whales, such as in temperate waters relative to the tropics.  
Journal Publication: “Does presence of a Mid-Ocean Ridge enhance biomass and biodiversity?” In contrast to generally sparse open-ocean conditions, seamounts and ridges are perceived as areas of elevated biological productivity and biodiversity capable of supporting commercial fisheries. To determine the origin of apparent biological enhancement NOAA NEFSC researchers and a large number of colleagues  investigated a seamount of the North Mid-Atlantic Ridge to define habitat, biomass and biodiversity using sonar, corers, trawls, traps and a remotely operated vehicle. Results, published in PLoSOne, show that globally, sea floor elevation has no effect on deep-sea biomass; pelagic plus benthic biomass is constant within a given surface productivity regime. The fauna observed is dominated by species known from continental margins with no evidence of greater biodiversity on this seamount. 

Journal Publication: "Bioaccumulation of Polychlorinated Biphenyls and Organochlorine Pesticides in Young-of-the-Year Bluefish (Pomatomus saltatrix) in the Vicinity of a Superfund Site in New Bedford Harbor, Massachusetts and in the Adjacent Waters." Spatial gradients of polychlorinated biphenyls (PCBs) and organochlorine pesticides in the young-of-the-year bluefish in the vicinity of a PCB Superfund Site in New Bedford, Massachusetts, and in the adjacent waters were examined by NEFSC researchers and colleagues. The results, published in Marine Pollution Bulletin, show that PCBs and pesticides in young-of-the-year bluefish decreased with the distance away from the New Bedford Harbor PCB Superfund Site. Lighter PCB congeners in the Inner New Bedford Harbor bluefish suggested an ongoing or recent input of PCBs and other contaminants. Baseline data on bioaccumulation of PCBs and pesticides in migratory bluefish that reside within the Superfund Site locations will be useful in assessing remediation at the Superfund Site. 

Journal Article:  "Performance of stock assessments with misspecified age- and time-varying natural mortality." Natural mortality (M) in fish likely varies with age (size) and among years, and while M is often assumed constant over these factors in stock assessments, several methods have been applied to estimate age- or year-specific values.  Including age- or time-varying M in stock assessments, however, may not produce less biased parameter estimates, despite the increased realism.  NOAA NEFSC researchers subjected two generic fish populations (long- and short-lived) to simulated size- and year-varying M.  Results, published in Fisheries Research, suggested that the biases induced by not accounting for age-variation in M are likely secondary to those caused by the misspecification of temporal trends (trend and annual fluctuations in this case) in M.  More time should be dedicated to accounting for temporal shifts in M than accounting for age-variation in M.  The consequences of misspecification of M may also partially depend on life history. 

Journal Article: "US Northwestern Atlantic Gillnet Harbor Porpoise Take Reduction Plan: analysis of trends in bycatch, compliance and enforcement, January 1999-May 2010."   In 1999 the US National Marine Fisheries Service (NMFS) implemented regulations to limit harbor porpoise incidental bycatch in US waters of the northwestern Atlantic, which included time-area closures, pinger and other gear modification requirements, a pinger training program, and outreach and education efforts. In this paper, which appeared in Endangered Species Research, NOAA NEFSC researchers examined the trends in bycatch patterns, compliance with the plan, enforcement of the plan requirements, and changes in the primary fisheries involved in harbor porpoise bycatch over the course of the plan (1999-2010). During this time harbor porpoise bycatch dropped in the first few years, increased to unacceptable levels during the middle years, and moderated in the later years. Changes in fishing effort and distribution of key fisheries played a large role in decreasing the bycatch in much of the Mid-Atlantic and also in increasing bycatch in southern New England and off the coast of New Jersey. The pattern in compliance levels had an inverse relationship with bycatch levels, with better compliance and lower bycatch in early and late years, though compliance was generally poor even when at its best. Enforcement of plan regulations was not well documented, but from available compliance data, it appears that enforcement that did occur was not sufficient to improve compliance. Lastly, pinger requirements have not resulted in the expected reduction in bycatch, as compliance has been poor. 

Journal Article: Quantifying feeding behavior of ribbed mussels (Geukensia demissa) in two urban sites (Long Island Sound, USA) with different seston characteristics." The Atlantic ribbed mussel is found in salt marshes along the North American Atlantic Coast. As a first step to study the possibility of future cultivation and harvest of ribbed mussels for nutrient removal from eutrophic urban environments, NOAA NEFSC researchers and colleagues documented the feeding behavior of ribbed mussels in situ from July to October 2011 in a paper that appeared in Estuaries and Coasts. . Two locations approximately 80 km apart were used as study sites:  Milford Harbor (Connecticut) and Hunts Point (Bronx, New York).  While this study did not quantify nutrient removal capacity of ribbed mussels, filtration and feeding data collected demonstrated that this mussel may be a good candidate for nutrient bioextraction in highly-impacted urban environments where bacteriological water-quality criteria prohibit human consumption of shellfish found there. Also, the work showed that the Hunts Point (New York City) site was not eutrophic and nitrogen limited as expected, which suggests that assumptions about environmental conditions leading to hypoxia in western Long Island Sound need to be reconsidered.

Journal publication: Energy acquisition and allocation to egg production in relation to fish reproductive strategies." This paper, published in Fish and Fisheries,  recognizes established ideas that some fishes are 'capital breeders,' (use stored resources from previous feeding to grow eggs), and  other fishes are 'income breeders,' (immediately convert consumed energy into eggs), but in it, NOAA NEFSC researchers and colleagues  explores the ways many other fishes mix both breeding strategies, which has largely been under-appreciated in the literature.  These mixed breeding strategies are aligned with certain environmental conditions or certain spatial and temporal scales, confirming that annual fish egg production -- and possibly fish recruitment -- can respond predictably to environmental productivity. These findings have implications for temporal and spatial sampling designs, for measurement and interpretation of fecundity, and for interpreting fishery and ecosystem assessments.

Journal publication: "Putting the Seafood in Sustainable Food Systems." Increasing attention by consumers to the social and environmental dimensions of the food they eat has generated many different responses, including certification programs, watch lists and local/slow food movements. In this article, published in Marine Policy, NMFS NEFSC researchers examine the more recent entry of seafood into these consumer social movements. Although a concern with the family farm—as well as tendency to equate national security with food security—has long connected terrestrial food production with other cultural concerns, fisheries have tended to be regarded more as natural resources. The article suggests that considering seafood as part of the “food system” would enhance the management of fisheries, while the long engagement in fisheries with co- and adaptive management and the politics of knowledge would enrich the debate in the agri-foods literature.  The article also suggests that using FLoWS (Fresh, Local, Wild, Small) is a way to integrate sustainability, people and governance for fisheries.

Journal publication:"Thermal habitat constraints on zooplankton species associated with Atlantic Cod on the US Northeast Continental Shelf." The US Northeast Continental Shelf is experiencing a period of increasing temperature levels and range, which impacts the quantity of thermal habitats within the ecosystem. With increasing temperatures, the amount of warmer, surface water thermal habitats has increased while there has been a reciprocal decline in cooler water habitats. The coldest thermal habitats, however, have increased slightly in amount or have remained constant, reflecting a discontinuity in the progression of warming along a latitudinal gradient. The analyses were presented in Progress in Oceanography by NOAA NEFSC researchers and colleagues.  They suggest that portions of the population complex of cod have lower reproductive output due to changes in zooplankton abundance, which the researchers associate with the distribution of temperatures within the ecosystem. In particular, two zooplankton species associated with the larval feeding of Atlantic cod have declined in abundance in the same areas where cod populations have exhibited continually poor recruitment. 

Journal Publication “Using historical data to assess the biogeography of population recovery.”  In the journal Ecography, NMFS scientists examine how historical data on a species’ range can inform key aspects of protected species management, including evaluating conservation status and recovery, and determining practical management units. They examined contemporary (1973–2012) and historical (1250–1950) data on nesting beach distributions for green sea turtles Chelonia mydas in the Hawaiian Islands. Green turtle populations in Hawai‘i declined until federal and international protections began in the 1970s, but over the past four decades one index population has shown encouraging increases and broader recovery has been inferred. Researchers found that 80% of historically major nesting populations are extirpated, or have heavily reduced nesting abundances in comparison with current estimates. Furthermore, historical nesting areas were not geographically isolated, but distributed across the archipelago. In comparison, today more than 90% of green turtle nesting in Hawai‘i occurs at a single site that is vulnerable to sea level rise. This research suggests that assessing recovery without historical data on spatial patterns may overlook important ecological dynamics at the popu lation or ecosystem level, which can result in improper or inadequate conservation assessments and recovery targets.

Journal Publication “Fishery-induced changes in the subtropical pacific pelagic ecosystem size structure: observations and theory.”  In the journal PLOS One, NMFS researchers examined changes in catch composition over time in the Hawaii longline fishery.  They analyzed a 16-year (1996–2011) time series of catch and effort data for 23 species with mean weights ranging from 0.8 kg to 224 kg, recorded by observers in the fishery. Over this time period, domestic fishing effort, as numbers of hooks set in the core Hawaii-based fishing ground, has increased fourfold. The standardized aggregated annual catch rate for 9 small species increased about 25%, while for 14 large species it decreased about 50% over the 16-year period. A size-based ecosystem model for the subtropical Pacific captures this pattern well as a response to increased fishing effort. Further, the model projects a decline in the abundance of fishes larger than 15 kg results in an increase in abundance of animals from 0.1 to 15 kg but with minimal subsequent cascade to sizes smaller than 0.1 kg. These results suggest that size-based predation plays a key role in structuring the subtropical ecosystem. These changes in ecosystem size structure show up in the fishery in various ways. The non-commercial species lancetfish (mean weight 7 kg) has now surpassed the target species, bigeye tuna, as the species with the highest annual catch rate. Based on the increase in snake mackerel (mean weight 0.8 kg) and lancetfish catches, the discards in the fishery are estimated to have increased from 30 to 40% of the total catch.
Section E: Research and Development: Investment in Applied Research (SFFAS No. 8, par 100)

1. Provide a description of the major programs of Federal investments in applied research.  (SFFAS No. 8, par 100).

FY 2014 and FY 2013:

NOAA conducts a substantial program of environmental R&D in support of its mission, much of which is performed to improve the United States’ understanding of and ability to predict environmental phenomena.  The scope of research includes:

· Improving predictions and warnings associated with the weather, on timescales ranging from minutes to weeks;

· Improving predictions of climate, on timescales ranging from months to centuries; and

· Improving understanding of natural relationships to better predict and manage renewable marine resources and coastaland ocean ecosystems.

NOAA also conducts research that is intended to provide a solid scientific basis for environmental policy-making in government.  Examples of this research include determining the stratospheric ozone-depleting potential of proposed substitutes for chlorofluorocarbons (CFCs), and identifying the causes of the episodic high rural ozone levels that significantly damage crops and forests.

NOAA conducts most R&D in-house; however, contractors to NOAA undertake most systems R&D.  External R&D work supported by NOAA includes that undertaken through federal-academic partnerships such as the National Sea Grant College Program, the Cooperative Institutes of the Environmental Research Laboratories, the Climate and Global Change Program, and the Coastal Ocean Program.

Here is a brief description of the major R&D programs of NOAA:

Environmental and Climate:  The Office of Oceanic and Atmospheric Research is NOAA’s primary research and development office.  This office conducts research in three major areas: climate research; weather and air quality research; and ocean, coastal, and Great Lakes research.  NOAA’s research laboratories, Climate Program Office, and research partners conduct a wide range of research into complex climate systems, including the exploration and investigation of ocean habitats and resources.  NOAA’s research organizations conduct applied research on the upper and lower atmosphere as well as the space environment.

Fisheries:  NOAA’s National Marine Fisheries Service (NMFS) is responsible for the conservation and management of living marine resources and their habitat within the Nation’s Exclusive Economic Zone.  NMFS manages these resources through science-based conservation and management to ensure their continuation as functioning components of productive ecosystems, while also affording economic opportunities and enhancing the quality of life for the American public.  Fishery stocks and protected species are surveyed; catch, bycatch, incidental take, economic and social data are collected, and research is conducted to better understand the variables affecting the abundance and variety of marine fishes and protected species, their habitat, and the benefits they provide to society.  Protection of endangered species, restoration of coastal and estuarine fishery habitats, and enforcement of fishery regulations are primary NOAA activities.  The research and management of living marine resources is conducted in partnership with states, tribes, universities, other countries, international organizations, and a broad range of stakeholders who benefit from the use and existence of living marine resources and their habitat.

Marine Operations and Maintenance and Aircraft Services:  These efforts support NOAA’s programs requiring operating days and flight hours to collect data at sea and in the air.  NOAA’s Marine and Aviation Operations manage a wide variety of specialized aircraft and ships to complete NOAA’s environmental and scientific missions.  The aircraft collect the environmental and geographic data essential to NOAA hurricane and other weather and atmospheric research, conduct aerial surveys for hydrologic research to help predict flooding potential from snowmelt, and provide support to NOAA’s fishery research and marine mammal assessment programs.  NOAA’s ship fleet provides oceanographic and atmospheric research and fisheries research vessels to support NOAA’s strategic plan elements and mission.

Weather Service:  The National Weather Service conducts applied research and development, building upon research conducted by NOAA laboratories and the academic community.  Applied meteorological and hydrological research is integral to providing more timely and accurate weather, water, and climate services to the public. 

Other Programs:  As a national lead for coastal stewardship, National Ocean Service promotes a wide range of research activities to create the strong science foundation required to advance the sustainable use of precious coastal systems.  Understanding of the coastal environment is enhanced through coastal ocean activities that support science and resource management programs.  The National Environmental Satellite Data and Information Service, through its Office of Research and Applications, conducts atmospheric, climatological, and oceanic research into the use of satellite data for monitoring environmental characteristics and their changes.  It also provides guidance for the development and evolution of spacecraft and sensors to meet future needs.
2. Provide a description of any major new applications developed during the year (SFFAS No. 8, par 99).
FY 2014:

Insert any major new applications here.

FY 2013:

NMFS Scientists Develop Novel Analysis Technique to Estimate Hawksbill Turtle Growth Rates:  Pacific Islands Fisheries Science Center analysts developed morphometric models and a protocol for counting turtle scute growth lines, then microsampled along growth lines for stable and radio isotopes.  Scientists then developed a radiocarbon series for hawksbills and a growth function to enable estimation of age at maturity.  The research suggests that hawksbills average 21 years of age at first breeding, with a range of 16-25 years.

NMFS Scientists Continue Programs to Transfer Best Practices in Bycatch Reduction and Sea Turtle Careful Release Protocols Around the World:   Southeast Fisheries Science Center’s (SEFSC) Pascagoula Laboratory’s Harvesting Systems Unit leads turtle excluder device (TED) and bycatch mitigation training and technology transfer activities worldwide.  During FY 2013, SEFSC’s fishing gear specialists assisted the Central American RFMO, OSPESCA in introducing a regional TED harmonization program aimed at standardizing TED requirements and monitoring procedures throughout the shrimp trawl fisheries of 6 countries.   SEFSC gear specialists participated in TED workshops for fishers and marine enforcement personnel in Guatemala, Honduras, El Salvador, Nicaragua, Costa Rica and Panama.  During FY13, the Unit hosted fisheries ministry representatives from Gabon and Malaysia providing comprehensive training in TED technology.  Both nations are poised to implement TEDs in their shrimp trawl fisheries and were interested to learn about TED research and implementation in the U.S.   Additionally, the Harvesting Unit participated with NOAA Fisheries Office of International Affairs and the Office of Science and Technology in a discussion with the government of Uruguay regarding a potential TED project in the Uruguayan fish trawl fishery.    In September, a TED workshop was held in Itajai, Brazil at the request of a Brazilian shrimp fishery association. At the invitation of the Malaysian Fisheries Ministry, an SEFSC TED specialist will be traveling to Malaysia in late September to visit several fishing ports which have been experimenting with TED technology.
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