Stewardship Investments: Other Text Data

FY 2013 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 2013 and FY 2012:

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, 2012, 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 2013 and FY 2012:

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 2013:  

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.
FY 2012:

Behavioral response of cetaceans to Navy sonar, Bahamas: 
NOAA SWFSC researchers and colleagues completed the 2012 field season as part of a multiyear project designed to monitor the movements and diving behavior of cetaceans in relation to active sonar exercises. A total of 15 tags were deployed on 5 species: Blainville's beaked whales (5), Cuvier's beaked whales (1), Short finned pilot whales (6), Melon-headed whales (2), Sperm whale (1), and many skin and blubber biopsy samples were collected for quantification of stress hormones.

Harbor porpoise aerial survey in central California: NOAA SWFSC researchers and colleagues completed the 2011 effort, which will enable a revised abundance estimate and stock assessment report.  In addition, numerous other marine mammal species were observed during the survey.  The survey included transect lines near a porpoise click detector moored in northern Monterey Bay, to allow future comparison of visual-based density estimates and acoustic detection rates of porpoise once the click detector is retrieved.  

Joint loggerhead sea turtle and marine mammal aerial survey, Southern California Bight: NOAA SWFSC researchers completed this survey using a NOAA twin otter.  Combined with the previous effort, a total of more than 1835 nm have been surveyed. The survey results will aid in assessing loggerhead abundance and habitat use in Southern California Bight and potential threats from various human activities that occur there (vessel traffic, military exercises, fishing, etc.).

Behavioral Response Study of Cetaceans to Navy Sonar, Southern California Bight: NOAA SWFSC researchers and colleagues completed this year’s study, which is part of a multiyear study designed to examine the behavior of cetaceans in response to Navy sonar  to determine why some species strand and die in response to military exercises.  Cetaceans were tagged with acoustic-recording tags to monitor their behavior in response to playback of a simulated Navy sonar source. During 2012, the collaborative team acoustically detected Cuvier’s beaked whales almost daily.  They also deployed an acoustic-recording tag on a Baird’s beaked whale and conducted an acoustic playback experiment – the primary goal of this project and a first for this species.  

New models to evaluate the impacts of freshwater flow on the life cycle of Central Valley salmon: from rivers to estuaries to the ocean: In California’s Central Valley, Chinook salmon depend on river, estuarine and marine ecosystems throughout their life cycle and are an ideal study organism for improving our understanding of the shared hydrology between these systems.  This project combines satellite observations, ecological models, and hydrodynamic models and incorporates their output into a single unifying bioenergetic model for salmon that spans the entire freshwater-influenced habitats and life stages of the Sacramento River Chinook salmon species.  Specifically, we use NASA earth sciences data to drive a series of coupled physical-biological simulations that will produce key physical (temperature) and biological (food supply) variables for the river, estuary and ocean. These inputs will then be incorporated into a Dynamic Energy Budget (DEB) model for Chinook salmon to explore how salmon respond to freshwater dynamics as they grow from eggs to mature adults while moving across this complex landscape.  The DEB model will provide insight into drivers of variation in salmon growth and maturation, two of the most important parameters for understanding salmon population dynamics.  As of June 2012 we have completed the physical (temperature) models for the upper river and coastal ocean, and biological (food supply) models for the coastal ocean. Meteorological and river geometry data have been collected for the lower river, and preliminary model runs for the delta/estuary model have been run. DEB modeling has progressed to parameter estimation and model assumptions for the variation in age and size at spawning. This work is led by Southwest Fisheries Science Center’s Fisheries Ecology Division in collaboration with the NASA Jet Propulsion Laboratory, University of Maine, University of California Santa Barbara, the Monterey Bay Aquarium Research Institute, San Francisco State University, and the California Department of Water Resources.

Leatherback Turtle Foraging Ecology Aerial Surveys and In-Water Capture, Monterey, California: NOAA SWFSC researchers are conducting aerial surveys to determine abundance, population trends, and habitat use of leatherback sea turtles off the west coast of the United States. To complement these efforts, additional NOAA SWFSC researchers conducted sea based surveys to explore jellyfish abundance (a favored prey of leatherback turtles) and distribution in and around Monterey Bay.  Data from the survey efforts will be used to address management needs in regard to designating leatherback sea turtle critical habitat.

Leatherback Turtle Genetic Tagging/Demography Research, St. Croix, US Virgin Islands:  NOAA SWFSC researchers and colleagues wrapped up the fourth year of a project to genetically tag leatherback turtle hatchlings in order to learn basic demographic parameters, which remain virtually unknown for marine turtles in general. Researchers collected over 3,200 samples during the 2012 field season, bringing the grand total of hatchlings sampled to over 20,000.  

Rockfish Barotrauma Survey, Southern California Coast: NOAA SWFSC Fisheries Resources Division staff has completed  a study on post-release survival of rockfish following field recompression.  The goal of this study is to determine the survival rate of rockfish species captured from depths greater than 100 m and subsequently recompressed using weighted release devices.  These fish were monitored using electronic tags for up to 4 months to evaluate changes in behavior over time and develop estimates of mortality of released fish. Researchers tagged five different species of rockfish (cowcod, S. levis; sunset rockfish, S. crocotulus; bocaccio, S. paucispinis; starry rockfish, S. constellatus; and bank rockfish, S.rufus) captured primarily from 150 m to 180 m depths off the coast of Southern California.  Observational data suggest that effective releases require a release depth of a minimum of 1/3 capture depth and that ½ of capture depth seems effective at returning fish to neutral or negative buoyancy.  Tagging data showed good survival for most fish immediately after release but some delayed mortality appeared within the first week after release.  Additionally, there were species-specific differences with the bank rockfish showing the greatest degree of mortality.    Examination of histology sections from the different species showed species-specific differences in apparent injury (air emboli) and of the examined species, bank rockfish showed the highest degree of injury.  Overall survival, across all species, was greater than 70% with some species showing 90-100% survival.  A major caveat to the current study is the limited sample size for each species and the problem of tagged fish emigration from the acoustic receiver array detection area. More tagging work is necessary to fine tune mortality estimates and to examine seasonal changes in survival do to variation in temperature or oxygen saturation.

Methodology Review of the Canadian Swept-Area Trawl Survey conducted along the West Coast of Vancouver Island for Inclusion into the Pacific Sardine Stock Assessment. From May 29-31, 2012, NOAA SWFSC FRD hosted a methodology review of Fisheries and Oceans Canada’s West Coast Vancouver Island swept-area trawl survey (WCVI) by the Pacific Fishery Management Council and Center for Independent Experts.  The WCVI survey uses randomly assigned swept-area of trawls within spatial strata to estimate sardine biomass from density estimates. Inclusion of the Canadian survey into the assessment may provide valuable insights into the northern most extension of the sardine population, the largest size classes, and the timing and extent of migration during different years. Recommendations from both review groups suggested that the survey be included in future sardine assessments. Currently, the next full stock assessment in which the survey could be formally incorporated into the assessment is 2014. 

Coastal Pelagic Species (CPS) Coastwide Ecosystem Survey: Designed to survey the distributions and abundances of small pelagic fish, their prey and their biotic and abiotic environments in the California Current, the Coastwide Ecosystem Survey gathers a wide range of data that is used in the sardine stock assessment.  Two oceanographic research vessels, the NOAA Ship Bell M. Shimada and the R/V Ocean Starr, survey the area between San Diego and the Canadian border during Spring and Summer.  The data is used in combination with information from trawls, the continuous underway fish egg sampler (CUFES) and bongo nets to estimate the distributions and abundances of coastal pelagic fishes (e.g., sardine, anchovy and mackerel) and krill. During daylight, from sunrise to sunset, multi-frequency echosounders were used to sample acoustic backscatter from CPS. During nighttime, surface trawls were used to identify the proportions of CPS and their lengths.  The 2012 Spring CPS Coastwide Ecosystem Survey was completed the first week of May.  The 2012 Summer CPS Coastwide Ecosystem Survey began with the first leg of the Joint 2012 US-Canada Pacific Hake and Sardine Integrated Acoustic-Trawl Survey (SaKe 2012) on Sunday, June 24th aboard the NOAA Ship R/V Bell M. Shimada.  The survey was completed August 24th and covered a large portion of the West Coast of the US and Canada, roughly from Monterey Bay, CA, United States to the Northern tip of Vancouver Island.  .  The survey totaled 3632 nautical miles  of trackline spanning over 39,614 square nautical miles, the expected distribution of the northern stock of Pacific sardine. The northern portion of the survey overlapped spatially with the Canadian Swept-Area Trawl survey for Pacific sardine conducted off Western Vancouver Island; Off Oregon and Washington, the survey covered the area of the seasonal sardine fisheries and also the entire extent of the industry-sponsored Sardine Aerial survey.   The California Current Ecosystem (CCE) Survey, aboard the R/V Ocean Starr, surveyed the area from the US/Mexican border in San Diego up through San Francisco, CA from July 2nd to August 31st. The planned joint effort with Mexico was not  solidified; however, it is likely that IMECOCAL will be supplied  at least one vessel. 

AUV for Monitoring Fish and their Habitat in the Pacific:  The Northwest Fisheries Science Center (NWFSC) and the Pacific Islands Fisheries Science Center (PIFSC) have worked with researchers at Woods Hole Oceanographic Institution (WHOI) to redesign the SeaBED Autonomous Underwater Vehicle (AUV) to improve its capabilities for monitoring fish populations and habitat in rocky areas.  Traditional fish monitoring techniques, such as trawl surveys, are of limited applicability in such areas due to the rugged nature of the terrain.  Habitat monitoring in high relief areas is also difficult since towed systems can tangle in very rugged terrain.  Hover-capable bottom tracking AUVs, like the SeaBED, on the other hand, offer a unique tool that is appropriate for work in such areas. During FY12, progress has been made to transition the SeaBED AUV into an operational tool for fishery-independent surveys of Main Hawaiian Islands Bottomfish and Groundfish stocks in the Pacific Northwest. The low-light video-camera system developed in FY11 has been integrated into the AUV and has been successfully deployed during two research missions in the Hawaiian Archipelago and American Samoa. The SeaBED AUV has also been integrated into a comprehensive quantitative comparison of fishery-independent bottomfish sampling methods, which include the SeaBED AUV, stationary baited and unbaited stereo-video camera stations, EK60 active acoustics, and cooperative research with local commercial bottomfishers.  Two field missions have been accomplished in the Hawaiian Archipelago and American Samoa with an additional mission planned for September 2012. Work is continuing in FY12 to develop a SONAR-based collision avoidance system for the AUV and software modifications have been made to better enable the SeaBED to extract itself if it becomes entangled with the seafloor. In FY13 work will continue to improve the low-light stereo-video camera and recording system to increase resolution and light gather capabilities, and to integrate them fully into the AUV CPU system. Work in also continuing to develop automated routines for video processing and fish identification.

Testing of the new still camera and strobe were conducted during deep-sea coral research cruises at Bowie Seamount, Canada and Bodega Canyon, CA in July and August 2011. 

In order to assess the capability and efficiency of existing technologies to perform surveys of groundfish species in areas and habitats of the West Coast not surveyed adequately by bottom trawls a new study was initiated to compare underwater surveys of demersal fishes and habitats conducted by several technologies.  In September and October 2011, a survey was conducted on two rocky seamounts off southern California in order to compare the data collected from the SeaBED AUV with a Remotely Operated Vehicle combined with ship board acoustical surveys and a manned submersible.  Data have been collected during the first survey and analyses to assess the efficiency of each tool is ongoing.   

During August 2012, the NWFSC conducted tests, in collaboration with the Cordell Bank National Marine Sanctuary, of a new low cost AUV developed by researchers at the University of Rhode Island.  This AUV tracks the bottom by taking stereo digital stills in much the same way as the SeaBED AUV.  However, the new AUV is not self-propelled.  Instead it drifts passively with currents.  This drifting AUV requires fewer personnel to operate and is so small in size that it can be deployed by one person.  The small size and lack of propulsion make the cost of building such a vehicle in the range of tens of thousands of dollars rather than the hundreds of thousands of dollars to millions needed to acquire more traditional AUVs.   The tests determined this vehicle could successfully acquire information on fish abundance and habitat in rocky and untrawlable areas.  Stereo imagery was collected on the top of Cordell Bank during many dives over the course of a five day test period.  Habitat and fish were easily identified in the photos and bottom tracking was maintained.   Tests will continue in FY13 with a vehicle that has been modified to operate at an increased depth range and to test a mode that incorporates obstacle avoidance behavior.  

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. Three units were repetitively deployed during two sampling missions off the RV Huki Pono, in collaboration with researchers from the University of Hawai‘i at Mānoa. The deployments were highly successful and scientists were able to effect flawless launch and recovery of the units, obtain clear video images of target species, and detect the location of the deployed BotCam relative to benthic relief via acoustic signal.  During FY12, PIFSC modified the overall super-structure of the BotCam to decrease weight and overall form-factor.  This will allow BotCam to be deployed from a wider range of surface vessels, including cooperative research vessels. Work will also be done to create a modular stereo-video system that will be utilized within the BotCam as well as on additional deployment platforms including AUVs and towed camera sleds.  In FY13, PIFSC will deploy BotCam, among other sampling methodologies, during a cruise to collect data to facilitate pairwise comparisons among fishery sampling methods.
Gray Whale Satellite Tagging to Assess Ship Strike Risk, Mexico: NOAA SWFSC scientists and Mexican collaborators completed their mission to deploy small satellite dart tags on adult gray whales (19 total whales tagged).  The aim of this project is to obtain high resolution movement tracks of gray whales as they migrate northwards through the coastal waters off Mexico and southern California, in order to identify space use and assess the risk of ship strikes.

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 these gray whales.  During the survey, researchers photographed 162 whales and 8 cows with calves along with several other marine mammal species.  
Antarctic Killer Whale Research, Antarctic Peninsula: NOAA SWFSC researchers and colleagues participated in four cruises aboard the M/V National Geographic Explorer to study the ecology of Antarctic killer whales via satellite tagging, photo-identification, and biopsy sampling.  Lindblad Expeditions and the National Geographic Society helped to sponsor this research.

New survey instrument used in Atlantic sea scallop survey:  In development for more than a decade, a multisensory array built especially for NOAA’s Northeast Fisheries Science Center was deployed for the first time as a primary data collection tool for the annual resource survey. Called the HabCam 4, the steel frame is equipped with stereo cameras and strobes (to take color images), a CTD (to measure conductivity, temperature and depth), fluorometer (to measure chlorophyll), spectrometer (to measure water color and trace chemicals in the water), dissolved oxygen sensors, and a high resolution side scan imaging system, among other instruments. The 2012 survey confirmed large numbers of juvenile sea scallops off the Mid-Atlantic that likely represent hundreds of millions of dollars in exvessel revenues if they remain abundant into maturity and fishable size.  

Longline Acoustic Recorders to Detect Interaction Between False Killer Whales and the Tuna Fishery:  NOAA PIFSC researchers are deploying new longline acoustic recorders on longline gear in the Hawaii tuna to collect high-frequency acoustic data.  These data are allowing evaluation of cetacean sounds to determine if and when false killer whales are interacting with the fishery, and to identify potential acoustic cues produced during the fishing process that may lead the whales to the fishing gear.

Tropic Ecology of Humboldt Squid in the CA Current:  Over the last decade, Humboldt squid have extended their range from their traditional subtropical distribution off Mexico to the entire U.S. west coast. Elsewhere this species has had a devastating predatory impact on a valuable commercial fishery (Chilean hake). Groundfish Analysis Team staff have now assembled and analyzed the stomach contents of Humboldt squid collected over their entire west coast distribution (Mexico to Canada) and will describe and evaluate their trophic ecology.  

Groundfish pre-recruit abundance indices:  The SWFSC Groundfish Analysis Team will develop indices of abundance and reproductive success (i.e., year-class strength) through 2012 based on data collected during the SWFSC’s annual midwater trawl survey and from a comparable survey recently initiated by the NWFSC. These indices are used in groundfish stock assessments as an indication of impending recruitment. The indices are developed according to a standardized statistical methodology and will be distributed to assessment authors for their use in modeling. 

Habitat restoration of San Vicente Creek:  The absence of instream wood has been identified as a factor limiting the viability of salmonid populations in San Vicente Creek (Santa Cruz countya, CA). Consequently, multiple large wood augmentation projects are scheduled to occur in this basin during the fall of 2011. In advance of these restoration projects, we are documenting baseline biotic and abiotic conditions in both project-affected and control stream reaches. Our data will provide a basis for assessing the response of juvenile salmonids to instream wood addition. 

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 2013 and FY 2012:

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.  The program award 47 fellowships in FY 2011.  In FY 2012, 32 fellowships were 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 (CSCs), 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 NOAA mission-relevant education and research capacity at MSIs.
In FY 2011, the CSCs awarded 101 degrees to students and continued to support 364 students in post-secondary NOAA mission-relevant science, technology, resource management and policy degree programs. In FY 2012, the CSCs 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.

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. Six students were selected to participate in GSP in FY 2010.  NOAA did not select any of the eligible applicants as student trainees in FY 2011.  In FY 2012, the program made two awards.

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.  The program added 10 students in FY 2010.  The program added 11 students in FY 2011.  In FY 2012, 11 students were selected for the program.

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. The program added 139 students in FY 2010.  The program added 104 students in FY 2011.  In FY 2012, the program added 115 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.  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 September, an open house took place in Miami to enable the University of Florida community to meet the faculty, staff, students and collaborators to visit the facility and learn about the work that the center does.  Plans are moving forward for another undergraduate workshop in March 2013, and a newly designed summer program for Masters-level students from around the country is scheduled to take place in June 2013.

Northeast Fisheries Science Center 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 2011, 15 students participated in the ten-week summer program.  In FY 2012, 16 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 2011, 14 students participated in the student intern program.  In FY 2012, 16 students participated in the student intern program.

Woods Hole Science Aquarium 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. 17 students participated in the three summer programs in FY 2011.  In FY 2012, 16 students participated in one of the three summer 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 2011, PIFSC scientists hosted three undergraduate summer interns; one each in PIFSC’s Socioeconomics Program, Coral Reef Ecosystems Division, and Ecosystems and Oceanography Division.  In FY12, PIFSC scientists hosted three undergraduate summer interns: two in PIFSC’s Protected Species Division and one in the Fisheries Research and Monitoring 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 2013 and FY 2012:

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 2013:

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.
FY 2012:

Journal Publication “Movements of gray whales between the western and eastern North Pacific.” In the journal Endangered Species Research, NOAA researchers and collaborators used photo-catalog comparisons of gray whales in the western and eastern North Pacific (ENP) to assess population mixing. This mixing is important to understand as the western North Pacific (WNP) population is red-listed by the IUCN as critically endangered. Gray whales photographed off Sakhalin Island, Russia were compared with (1) gray whale photos taken off the northwest coast of North America, which resulted in six matches, and (2) gray whale photos taken from central Baja California, Mexico, which resulted in four matches. As the ENP catalogs used in the comparisons represent only a small fraction of the total estimated number of individuals in the ENP population (~19,000 whales), it is likely that more WNP/ENP exchange has occurred than was detected by these photo-catalog comparisons.  Although these matches provide new records of movements between the WNP and ENP, recent observations of gray whales off Japan and China suggest that not all gray whales identified in the WNP share a common wintering ground.

Journal Publication “Home ranges of East Pacific green turtles Chelonia mydas in a highly urbanized temperate foraging ground.” In the journal Marine Ecology Progress Series, NOAA researchers and collaborators investigate the effects of urban development on the foraging grounds of green sea turtles in San Diego Bay by using acoustic telemetry. The home ranges of all turtles were exclusively in the southern portion of the bay, where eelgrass is abundant and where human activity is the lowest within the bay. Core activity areas coincided with eelgrass distribution or occurred adjacent to the warm water-effluent outfall of a power plant. Results from the study suggest that south San Diego Bay serves as important turtle habitat and that future monitoring is necessary to document the potential effects of changing environmental conditions on green turtles in the bay, including closure of the power plant.

Journal Publication “Management reference points to account for direct and indirect impacts of fishing on marine mammals.” Reference points can help implement an ecosystem approach to fisheries management by establishing precautionary removal limits for non-target species and target species of ecological importance. Potential Biological Removal (PBR), developed under the U.S. Marine Mammal Protection Act (MMPA), is a limit for direct mortality for marine mammals but it does not account for indirect effects of fishing due to prey depletion. In the journal Marine Mammal Science, a NOAA researcher proposed the generalization of PBR to account for plausible changes in marine mammal carrying capacity from prey biomass decline to help identify when indirect fishing effects may stymie MMPA objectives and to help inform catch limit estimates for target species that are also important as marine mammal prey. Based on the analysis, increased risk of marine mammal depletion due to indirect fishing effects was not evident, although this result must be interpreted cautiously given our limited understanding of cetacean diets and marine trophic dynamics. This study is intended to illustrate a possible practical approach for incorporating indirect fisheries impacts on marine mammals into a comprehensive management framework, and it raises several scientific and policy issues that merit further investigation.

Journal Publication “Re-Creating Missing Population Baselines for Pacific Reef Sharks.” In the journal Conservation Biology, NOAA researchers and collaborators use ten years of ecosystem data collected by the PIFSC Coral Reef Ecosystem Division to model the distribution of reef sharks around US Pacific Islands with respect to a variety of environmental and anthropogenic factors. They then use these models to predict likely shark abundances around populated islands, in the absence of that human population.
Journal Publication “Environmental Factors Affecting Large-Bodied Coral Reef Fish Assemblages in the Mariana Archipelago.” In the journal PLoS ONE, NOAA researchers and collaborators evaluate the relative importance of a variety of anthropogenic and environmental factors as they correlate with the distribution of large-bodied reef fish in the Mariana Archipelago. Large-bodied reef fishes represent an economically and ecologically important segment of the coral reef fish assemblage. Many of these individuals supply the bulk of the reproductive output for their population and have a disproportionate effect on their environment (e.g. as apex predators or bioeroding herbivores). Large-bodied reef fishes also tend to be at greatest risk of overfishing, and their loss can result in a myriad of either cascading (direct) or indirect trophic and other effects. While many studies have investigated habitat characteristics affecting populations of small-bodied reef fishes, few have explored the relationship between large-bodied species and their environment. Of the factors considered in this study, a negative association with human population density showed the highest relative influence on the distribution of large-bodied reef fishes; however, depth, water temperature, and distance to deep water also were important. These findings provide new information on the ecology of large-bodied reef fishes can inform discussions concerning essential fish habitat and ecosystem-based management for these species.

Journal Publication “Habitat-based spatial models of cetacean density in the eastern Pacific Ocean”.  In the journal Endangered Species Research, NOAA researchers and collaborators present methods and final habitat-based models of cetacean density within the eastern tropical Pacific and California Current ecosystems, based on the extensive cetacean surveys conducted in these areas by SWFSC between 1986 and 2006.  These state-of-the art habitat-based density models were the result of a multi-year collaborative study among the SWFSC authors, funded in part by the Strategic Environmental Research and Development Program (SERDP). The spatially explicit modeled cetacean densities provide cetacean density data at a finer resolution than previous line-transect estimates. Model results have been made available on-line within an interactive Spatial Decision Support System (SDSS), to aid end-users (e.g. U.S. Navy) with impact assessments and mitigation planning to reduce impacts of their respective activities on cetaceans. 

Journal Publication “Forecasting cetacean abundance patterns to enhance management decisions”.  In the journal Endangered Species Research, NOAA researchers and collaborators present and evaluate novel methods for near real-time and forecast models of relative cetacean density and distribution, based on remotely sensed and modeled oceanographic conditions and SWFSC marine mammal surveys conducted 1991-2008 in the California Current Ecosystem. These models build upon those past studies, and they incorporate current (satellite-derived) or forecast (ROMS, Regional Ocean Modeling System) oceanographic conditions as model inputs to provide more dynamic estimates of relative cetacean density and distribution.  Models were developed using 1991-2005 SWFSC survey data for three species: fin whales (Balaenoptera physalus), striped dolphins (Stenella coeruleoalba), and Dall’s porpoises (Phocoenoides dalli). Model performance was evaluated relative to actual species observations during a novel 2008 SWFSC research cruise.  The nowcast and forecast models provided good spatial concordance with the independent 2008 observations of these three species, demonstrating the feasibility of forecasting of cetacean distributions and relative abundance on weekly and monthly time-scales. Such nowcast and forecast models can enhance short-term decision-making and advanced mitigation planning for marine activities that may impact marine mammals.

Journal Publication “Antarctic killer whales make rapid, round-trip movements to sub-tropical waters: evidence for physiological maintenance migrations?”.  In the journal Biology Letters, NOAA researchers reported on satellite tagged killer whales in Antarctica and documented, for the first time, long distance migration in killer whales.  Details of movements suggest that this is not a standard feeding/breeding migration; one whale’s final destination was close to its initial location pre-migration. As a result of this work, killer whales are shown to be capable of non-stop, high-speed (>6 kts), long-distance (9400 km), round-trip migrations, supporting the possibility that Antarctic killer whales may overwinter in Antarctic waters.  The authors suggest the adaptive significance of these movements is physiological maintenance of skin; this may have implications for all high latitude whale species.

Journal Publication “Long-term effectiveness, failure rates, and "dinner bell" properties of acoustic pingers in a gillnet fishery”.  In the journal Marine Technology Society Journal, NOAA researchers reported on the effectiveness of pingers in reducing marine mammal bycatch in a drift gillnet fishery off of California during the period 1990-2009.  Bycatch rates of cetaceans in sets with ≥30 pingers were nearly 50% lower compared to sets without pingers, though this result is driven largely by common dolphin bycatch. Beaked whales have not been observed entangled in this fishery since 1995, the last full year of fishing without acoustic pingers. In addition sets with pinger failure resulted in cetacean bycatch rates that were 10 times higher than in those without pinger failure.  No evidence of habituation to pingers by cetaceans was apparent over a 14-year period of use.  However, bycatch rates of California sea lions in sets with ≥30 pingers were nearly double that of sets without pingers, prompting the authors to examine the potential “dinner bell” effects of pingers.  Depredation of swordfish catch by California sea lions was not linked to pinger use—instead, the best predictors of depredation were total swordfish catch, month fished, area fished, and nighttime use of deck lights on vessels.

Journal Publication “Seabird and dolphin mortality associated with underwater detonation exercises”.  In the journal Marine Technology Society Journal, NOAA researchers and colleagues documented two separate wildlife mortality events, one of western grebes, and one of long-beaked common dolphins, both of which were caused by underwater detonations at the Silver Strand Training Complex (SSTC) in San Diego, CA.  The occurrence of two wildlife mortality events in the past six years at SSTC coupled with a proposed increase in underwater detonations at SSTC suggests that periodic events could occur in the future. In order to reduce the chances of this occurring, the Navy reviewed and amended their mitigation procedures for underwater detonation training exercises following the 2006 and 2011 mortality events.

Journal Publication “Mitogenome phylogenetics: The impact of using single regions and partitioning schemes on topology, substitution rate and divergence time estimation”  In the journal PLoS ONE, NOAA researchers and colleagues compared results among individual genes and the mitogenome for recently published complete mitogenome datasets of selected delphinids (Delphinidae) and killer whales (genus Orcinus). Using Bayesian phylogenetic methods, the authors investigated differences in estimation of topologies, divergence dates, and clock-like behavior among genes for both datasets. Although the most informative regions were not the same for each taxonomic group, in both cases they were equivalent to less than a quarter of the complete mitogenome. This suggests that gene information content can vary among groups, but can be adequately represented by a portion of the complete sequence. Although the results indicate that complete mitogenomes provide the highest phylogenetic resolution and most precise date estimates, a minimum amount of data can be selected using this approach when the complete sequence is unavailable. Studies based on single genes can benefit from the addition of a few more mitochondrial markers, producing topologies and date estimates similar to those obtained using the entire mitogenome.

Journal Publication “Ecological metrics of biomass removed by three methods of purse-seine fishing for tunas in the eastern tropical Pacific Ocean”.  In the journal Conservation Biology, NOAA researchers and colleagues compared total removals across three purse-seine set types in the eastern tropical Pacific (target catch and bycatch) from 1993-2008 in terms of weight, number of individual animals, trophic level, replacement time and diversity.  An ecosystem approach to fisheries management requires consideration of total removals by the fishery, not just minimization of bycatch; a variety of metrics are needed in order to comprehensively measure the ecological effects of fishing.

Journal Publication “Morphology and growth rates of the green turtle (Chelonia mydas) in a northern-most temperate foraging ground”.  In the journal Herpetologica, NOAA researchers and colleagues modeled growth rates of green turtles in San Diego Bay with the von Bertalanffy growth function.  Unusually fast growth rates were found for a temperate foraging ground, probably due to the altered thermal environment attributed to the south bay power plant.  The modified thermal environment by the power plant probably increased the somatic growth rates of green turtles in San Diego Bay for the last 50 years (1960-2010).  The power plant was decommissioned at the end of 2010, which has brought the thermal environment to its natural state.  As a result, slower growth rates of these turtles are expected in the future.

Journal Publication “Precautionary design of a marine protected area based on a habitat model”.  In the journal Endangered Species Research, NOAA researchers described the inclusion of uncertainty in design of a hypothetical protected area for a coastal population of the long-beaked common dolphin Delphinus capensis off Baja California, Mexico. Line-transect and depth data were combined in a hierarchical Bayesian model.  Two possible management goals were considered: protecting 100,000 animals or protecting 60% of the population.  A precautionary approach was adopted, meaning that the management goal should be met with a high probability.  The model estimated that a seaward boundary at 360 m would include 100,000 dolphins with a probability of 0.9.  A conventional but less precautionary ‘best estimate’ boundary at 160 m would meet the management goal with a probability of 0.5. For the second goal of including 60% of the population, the precautionary and non-precautionary depths were 210 and 170 m, respectively.  Habitat models are useful for management, but management decisions based on such models should consider the uncertainty inherent in estimating parameters from data.  Models which include the data observation process can improve inference about habitat relationships.

Journal Publication “Hematological, serum, and plasma chemical constituents in pantropical spotted dolphins (Stenella attenuata) following chase, encirclement, and tagging”.  In the journal Marine Mammal Science, NOAA researchers and colleagues evaluated and reported for the first time hematology, serum chemistry, and plasma hormones in 72 pantropical spotted dolphins (Stenella attenuata attenuata) from the eastern tropical Pacific in an attempt to define the degree of stress associated with chase and encirclement by a tuna purse seiner.  Dolphins had high levels of dopamine and moderately elevated levels of enzymes indicative of the expected muscle damage following exertion of the chase.  The length of time between the start of the capture operation and blood sampling correlated with increases in platelet and white blood cell counts and mean cell hemoglobin concentration, while the length of time between net tie-down and blood sampling influenced platelet, white blood cell, and eosinophil counts.  Ten dolphins recaptured 1–3 d after their first capture had significantly lower serum creatinine kinase, thyroid and globulin levels compared to values in dolphins sampled at nominal first capture.  Although small sample sizes and large individual variation limit interpretation, these data indicate a stress response occurred in all dolphins, but the extent of the response is within the expected range for adaptive responses previously measured in limited numbers of wild mammals.

Journal Publication “Trace metals in an urbanized estuarine sea turtle food web”.  In the journal Science of the Total Environment, NOAA researchers and colleagues reported on a first-ever study of trace metal contamination in San Diego Bay green turtles, exploring trace metal levels in turtle tissues as well as in putative prey species and in substrate from local foraging habitats. The metals silver, cadmium, copper, manganese, selenium, and zinc exhibited the highest bioaccumulation rates in the local food web. Monitoring trace metal loads in tissues of coastal megavertebrates greatly improves understanding of apex predator exposure to contaminants and can shed light on contaminant loads in coastal sediment and lower order prey species. Measurement of contaminant loads in sea turtles should be considered for improving traditional risk assessment approaches.

New Probiotic Bacteria Shows Promise for Use in Shellfish Aquaculture: Researchers at NOAA’s Milford Laboratory in Milford, Conn. have shown that naturally-occurring bacteria isolated from the digestive glands of adult eastern oysters (Crassostrea virginica) and northern bay scallops (Argopecten irradians irradians) may be used as potential probiotic candidates in oyster larviculture.  Two related research studies identified the probiotic bacterium, which was shown to significantly improve larval survival in pilot-scale trials during the first two weeks of life, the most critical stage for the organism when mortality rates are among the highest.  As demand for environmentally-friendly aquaculture grows, the use of probiotics for disease prevention and improved nutrition in shellfish aquaculture is also growing.  While a number of research studies have shown promise, development of probiotics that can be used in aquaculture is a multistep process requiring fundamental research and full-scale trials. The studies were published in two papers in the Journal of Shellfish Research 30(3).

Humpback Whales Sing Year Round in the Northwestern Atlantic Ocean: Male humpback whales in the Northwest Atlantic Ocean sing complex songs not only on their winter breeding grounds where songs have traditionally been recorded, but also on their higher latitude feeding grounds.  Researchers at NOAA’s Northeast Fisheries Science Center (NEFSC), Cornell University, and NOAA’s Stellwagen Bank National Marine Sanctuary reported that humpback whales (Megaptera novaeangliae) song peaks during the spring and late fall months. To conduct the study, continuous year-long recordings were made in 2006 and 2008 in the Stellwagen Bank National Marine Sanctuary off the coast of Massachusetts, which is a part of the humpback whales’ western North Atlantic Ocean feeding grounds.  Bottom-mounted marine acoustic recording units deployed throughout SBNMS revealed that humpbacks sing throughout the year and over multiple years on the feeding ground.  The study was published in Aquatic Biology 14:175-183, 2012.

Changing Environmental Conditions and Predators Affect Survival of Endangered Atlantic Salmon in the Gulf of Maine: NOAA researchers have documented that Gulf of Maine Atlantic salmon post-smolts are entering an increasingly warmer coastal ocean, where they face a larger variety of predators whose distribution is changing as ocean temperatures warm.  The researchers suggest salmon survival during the first months at sea is related to predation, possibly by populations of silver hake, red hake and spiny dogfish increasingly found along the salmon’s extended migration routes in the western Gulf of Maine.  Gulf of Maine Atlantic salmon are listed as endangered, and returns of these fish to rivers where they spawn have been low despite increased numbers of smolts entering the marine environment.  Shifting environmental conditions affect both the freshwater and marine habitats for Atlantic salmon, and are already a concern for salmon stocks at the southern end of their distribution range in both North America and Europe.  The study was published in Fisheries Management and Ecology 19:1:22-35.

Journal Publication “Abundance of the long-beaked common dolphin (Delphinus capensis) in California and western Baja California waters estimated from a 2009 ship-based line-transect survey”.  In the journal Bulletin Southern California Academy of Sciences, NOAA researchers estimated the abundance of the long-beaked common dolphin (Delphinus capensis) from data collected during a 2009 ship-based line-transect survey.  The survey was designed to provide fine-scale coverage of the known range of D. capensis along the California and west Baja California coasts.  Estimates of D. capensis abundance presented are the highest to date for California waters and may reflect a combination of improved survey design for this species and increasing numbers of D. capensis in California waters.  Total estimated abundance of D. capensis in California and Baja California west coast waters is 279,182 animals.

Journal Publication “Cicumpolar Diversity and Geographic Differentiation of mtDNA in the Critically Endangered Antarctic Blue Whale (Balaenoptera musculus intermedia)”.  The Antarctic blue whale (Balaenoptera musculus intermedia) was hunted to near extinction between 1904 and 1972, declining from an estimated initial abundance of more than 250,000 to fewer than 400.  In the journal PLos ONE, NOAA researchers and collaborators describe mitochondrial DNA diversity and geographic differentiation in the surviving population of the Antarctic blue whale, using 218 biopsy samples collected under the auspices of the International Whaling Commission (IWC) during research cruises from 1990–2009.  Despite the potential for circumpolar dispersal, they found significant differentiation in mitochondrial DNA diversity and microsatellite alleles among the six Antarctic Areas historically used by the IWC for management of blue whales.

Journal Publication “Cooperative hunting behavior, prey selectivity and prey handling by pack ice killer whales (Orcinus orca), type B, in Antarctic Peninsula waters”.  In the journal Marine Mammal Science, NOAA researchers observed different groups of pack ice killer whales hunting off the western Antarctic Peninsula. These killer whales, which are putative prey specialists on seals, seemed to preferentially prey on Weddell seals and avoid crabeater seals despite the low abundance of Weddell seals relative to crabeater seals on ice floes.  Of the seals killed, the killer whales used a cooperative wave-washing behavior to remove the seals from ice floes.  Seal remains that we examined from one of the kills provided evidence of meticulous postmortem prey processing perhaps best termed “butchering.”

Journal Publication “Effects of blood anticoagulants on stable isotope values of sea turtle blood tissue”.  In the journal Aquatic Biology, NOAA researchers and collaborators investigated the effects of different blood anticoagulants on stable isotope values of blood tissue collected from sea turtles. For blood tissue, samples are treated with an anticoagulant that allows for later separation of plasma from cellular components. However, the effect of this technique on stable isotope values of sea turtle blood has not been established.  Sodium heparin was the only anticoagulant with no measured effect on blood plasma and red blood cells, and is thus recommended for exclusive use as a blood anticoagulant for field studies where prompt centrifugation is not possible.

Journal Publication “The making of a productivity hotspot in the coastal ocean”.  In the journal PloS ONE, NOAA researchers and colleagues reported on a study that integrated remotely sensed, ship survey, and satellite telemetry data to identify the set of conditions that lead to a persistent top predator hot spot in the southern California Current System. Local geomorphology interacts with physical forcing to create a region with locally enhanced upwelling and an adjacent upwelling shadow that promotes retentive circulation, enhanced year-round primary production, and prey aggregation. These observations increase our understanding of how highly migratory species exploit productive regions of the ocean, which could aid in the development of spatially and environmentally explicit management strategies for marine species of conservation concern.

Journal Publication “Potent phototoxicity of marine bunker oil to translucent herring embryos after prolonged weathering” In the journal Public Library of Science ONE NOAA researchers showed that co-exposure to Cosco Busan bunker fuel and natural sunlight greatly enhances toxicity to forage fish early life stages.  This is a companion paper to a study published earlier this month in the Proceedings of the National Academy of Sciences (Incardona et al., 2012, PNAS, 109:E51-58).  The ecotoxicology of oil spills is mostly understood in the context of crude oil (e.g., Exxon Valdez, Deepwater Horizon).  This controlled study at the Bodega Marine Laboratory exposed developing herring embryos to Cosco Busan fuel oil under ultraviolet-transmitting and -blocking shields.  Co-exposure to natural sunlight significantly increased oil toxicity in a manner that matched observed effects on natural herring spawn in shallow, oiled habitats within central San Francisco Bay in the months following the Cosco Busan spill.  Our findings suggest that refined fuel oils contain a relatively concentrated and as-yet unidentified component(s) that interact with ultraviolet radiation.  They also provide a plausible explanation for unexpectedly high rates of documented mortality to forage fish early life stages.

Journal Publication “Federal Seafood Safety Response to the Deepwater Horizon Oil Spill”  In the Journal Proceedings of the National Academy of Science’s Special Edition on DWH Oil Spill (Dr. Lubchenco Guest Editor), NOAA researchers reported on the response of federal and state agencies to develop a seafood sampling plan, analytical protocols and approved methods for sensory testing and chemical analyses of oil-spill related chemical compounds to determine whether seafood was safe to eat and acceptable for sale in the marketplace in response to the 2010 Deepwater Horizon oil spill.  A very low percentage (< 0.16%) of seafood samples failed sensory testing and concentrations of individual polycyclic aromatic hydrocarbons and dispersant measured in Gulf seafood were below the limits of quantization or when detected, were at least two orders of magnitude lower than the FDA level of concern for each compound.  As a result of these findings, approximately 88,500 sq. mi. of federal waters have been re-opened since July 2010, with the area nearest the wellhead being re-opened nearly one year (April 2011) after the spill began. 
Journal Publication “A perspective on modern pesticides, pelagic fish declines, and unknown ecological resilience in highly managed ecosystems”  In the journal BioScience, NOAA researchers reviewed and synthesized key issues and information gaps specific to pesticide use and fish declines in California's Sacramento-San Joaquin bay-delta and estuary.  The review was written by a working group convened by the National Center for Ecological Analysis and Synthesis (NCEAS) in response to a request by the state of California (Interagency Ecological Program (IEP)).  The IEP was and is seeking insights into the possible role of pesticides and other toxics in the decline of delta smelt and other pelagic fishes in the bay-delta ecosystem.  The paper explores differences in federal statutes and how these have historically produced different types of scientific information for pesticide risk assessment and regulatory decision making.  The review contrasts data needs for ecological risk assessment with those for ecosystem-based management.  Lastly, the paper identifies several of the core issues that the National Academy of Sciences is currently reviewing (panel on pesticides and endangered species). 
Journal Publication “From Krill to Convenience Stores: Forecasting the Economic and Ecological Effects of Fisheries Management on the US West Coast”  In the journal Marine Policy, NOAA researchers draw connections between marine ecosystems and the human communities and economies that depend on them, focusing on the California Current on the U.S. West Coast.   Atlantis, a fishery ecosystem model, is combined with IO-PAC, an economic model, to trace how seafood landings impact the broader economy by examining potential effects of fishery management options on revenue and employment.  Combining these two models allows management strategies to be evaluated in two very different realms.  This is the start of being able to weigh consequences of actions across realms, instead of just looking at one sector. The multiple criteria approach taken in this paper identifies and compares potential economic and conservation trade-offs that stem from management actions.  

Journal Publication "Population dynamics of Chinook salmon Oncorhynchus tshawytscha relative to prey availability in the central California coastal region" In the journal Marine Ecology Progress Series (457:125-137), NOAA showed that fluctuations in the abundance of Chinook salmon off California can be explained by fluctuations in the abundance of krill, an important source of food for juvenile salmon.  Krill dynamics are in turn related to ocean conditions.  Observations of ocean conditions and krill may provide information useful to fisheries managers several years in advance of the fishing season. 

Journal Publication "A Bayesian hierarchical model of size-at-age in ocean-harvested stocks: quantifying effects of climate and temporal variability" in the Canadian Journal of Fisheries and Aquatic Sciences (69:942-954).  NOAA researchers developed a Bayesian hierarchical modeling approach for estimating mean and variation in size-at- age, incorporating environmental covariates and applied the approach to two runs of Sacramento River Chinook salmon.  The modeling framework allows informed modeling of environmental effects on size-at-age, estimation of annual variability without overfitting, estimating size in years with limited data, and projecting sizes in future years. The results suggest that it is possible to predict small size and slow growth during the upcoming fishery season on the basis of an environmental index available months in advance, which is important because Chinook salmon fisheries are managed partly by size limits.

Journal Publication “Identification of Distinct Movement Patterns in Pacific Leatherback Turtle Populations Influenced by Ocean Conditions”.  In the journal Ecological Applications, NOAA researchers and colleagues reported on a study investigating the movements and behavior of two populations of leatherback turtles in the Pacific Ocean, based on the largest leatherback tracking data set ever assembled. Foraging regions identified from the tracking data were related to distinct oceanic conditions for the western Pacific and eastern Pacific populations. These divergent responses to oceanic conditions have implications for leatherback vulnerability to fisheries interactions and to the effects of climate change.

Journal Publication “A cold oceanographic regime with high exploitation rates in the Northeast Pacific forecasts a collapse of the sardine stock”.  In the Proceedings of the National Academy of Sciences, NOAA researchers and collaborators argued that as the oceanographic conditions in the north Pacific have shifted to a colder period, Pacific sardine (Sardinops sagax) biomass has declined precipitously in the California Current, the international sardine fishery is collapsing, and mackerel (Trachurus symmetricus and Scomber japonicus) are thriving. This situation occurred in the mid-1900s, but indices of current oceanographic conditions and the results of our acoustic-trawl surveys indicate it likely is recurring now, perhaps with similar socioeconomic and ecological consequences. Also alarming is the repetition of the fishery’s response to a declining sardine stock—progressively higher exploitation rates targeting the oldest, largest, and most fecund fish. Furthermore, data indicates the recent reproductive condition of sardine is poor, and their productivity is below modeled estimates used to derive the current fishery-exploitation rates. Consequently, the sardine population has been reduced to two cohorts that are unlikely to produce an appreciable new cohort. Thus, a near-term recovery of this important stock is unlikely, depending on the return of warmer oceanographic conditions, reduced pressure from mackerel species, and perhaps the adoption of a more precautionary strategy for managing the residual sardine population.

Journal Publication “Modeling swordfish daytime vertical habitat in the North Pacific Ocean from pop-up archival tags”.  In the journal Marine Ecology Progress Series, NOAA researchers and collaborators determined the daytime foraging depth of swordfish in the North Pacific by investigating data from an 8 yr. tagging program, using 28 Wildlife Computer pop-up archival tags deployed on swordfish in the North Pacific. The tags transmitted data from 1°S to 44°N latitude and from 206 to 249°E longitude. Five tags were recovered, providing a full archival record that showed that when swordfish did not engage in daytime basking behavior, they remained within a narrow range of light level during both day and night, suggesting swordfish stay within a sound scattering layer (SSL) to feed during both day and night. Daytime mean depth of non-basking swordfish ranged from 32 to 760 m. Seventy-seven percent of the daytime mean depth could be explained with a generalized additive model that used 3 environmental indices: satellite-derived surface chlorophyll as a proxy for light at depth, oxygen at 400 m obtained from the World Ocean Atlas, and temperature at 400 m inferred from the tag data. This model, when used in a predictive mode, generated a basin-wide map of swordfish daytime mean depth that showed depths exceeding 600 m to the north of Hawaii, shoaling to 300 m off the coast of California. This information could improve daytime swordfish catch by longliners and potentially allow them to switch from shallow night sets that result in interactions with sea turtles. This approach in effect defines the habitat of swordfish prey, giving us insight into the vertical behavior of those mid-trophic level organisms inhabiting the SSL. This model could be easily applied to other deep-foraging species.

Journal Publication “On the road to extinction? Population declines of the endangered white abalone, Haliotis sorenseni.”  In the journal Biological Conservation,  NOAA researchers found that continued decline of the endangered white abalone (Haliotis sorenseni) may lead to its extinction.  Low densities and recruitment failure due to Allee effects were identified as being the major threats to the species’ long-term viability. Visual transect surveys conducted using a remotely operated vehicle (ROV) since 2002 indicate a dramatic and continued decline in white abalone total abundance (approximately 78% decrease) and density (33–100% decrease, depending on depth andyear) between 2002 and 2010 at Tanner Bank, an area of historically high abundance (>1/m2). An increase in the size distribution over this same time period suggests individuals in the white abalone population suggest that there has been little or no recruitment success. The researchers suggested that immediate proactive conservation be initiated through population enhancement by out-planting healthy, captivebred white abalone in areas where populations have reached or are approaching local extinction.

Journal Publication “The effects of lathanide metal alloy on shark catch rates.” In the journal Fisheries Research, scientists in collaboration with NOAA researchers explored a potential strategy of exploiting the unique electrosensory system of sharks, used to detect weak electric fields, to reduce the incidental capture of sharks in longline fisheries that have historically contributed to their population declines. Metals from the lanthanide series, made up of neodymium (Nd) and praseodymium (Pr), produce strong electric fields in water. In this study, researchers tested the effects of an Nd/Pr alloy on shark catch rates. Using longline fishing gear, researchers compared the catch rates of baited hooks affixed with either a block of the metal alloy (experimental) or a lead weight (control). Four experiments were conducted in different regions of the Pacific Ocean. Two bottom longline experiments were conducted inside and offshore of Kaneohe Bay, Hawaii. One of these experiments targeted young of the year scalloped hammerhead sharks (Sphyrna lewini), while the other targeted sandbar (Carcharhinus plumbeus) and tiger sharks (Galeocerdo cuvier). In the Southern California Bight (SCB), pelagic longlines were deployed to target mako (Isurus oxyrinchus) and blue sharks (Prionace glauca) and longlines targeting pelagic sharks were set in the Eastern Tropical Pacific (ETP) off Ecuador. There was a significant reduction in juvenile hammerhead sharks caught on hooks with the lanthanide metal compared to the controls. In contrast, there was no difference in the catch rates for experiments targeting sandbar sharks in Hawaii or those conducted in the SCB and Ecuador. These results suggest that there are inter-specific differences regarding the effects of lanthanide metals on catch rates. This may reflect the diverse feeding strategies and sensory modalities used by shark species for detecting and attacking prey.

Journal Publication “Comparative feeding ecology of shortfin mako, blue and thresher sharks in the California Current.” In the journal Environmental Biology of Fishes, NOAA researchers describe the feeding ecology of three pelagic shark species in the California Current: shortfin mako (Isurus oxyrinchus); blue (Prionace glauca); and thresher (Alopias vulpinus) sharks. Stomach contents of sharks collected from 2002 to 2008 were identified to the lowest taxonomic level and analyzed using univariate and multivariate methods. Of 330 mako sharks sampled, 238 stomachs contained 42 prey taxa, with jumbo squid (Dosidicus gigas) and Pacific saury (Cololabis saira) representing the most important prey based on the geometric index of importance (GII). In addition, 158 blue sharks were sampled and 114 stomachs contained 38 prey taxa, with jumbo and Gonatus spp. squids representing the most important prey. Lastly, 225 thresher sharks were sampled and 157 stomachs contained 18 prey taxa with northern anchovy (Engraulis mordax) and Pacific sardine (Sardinops sagax) identified as the most important prey. Overall, mako sharks had the most diverse diet based upon Simpson’s diversity index feeding on many species of teleosts and cephalopods, followed by blue sharks which consumed a wide range of prey (primarily cephalopods), while thresher sharks were most specializedfeeding primarily on coastal pelagic teleosts. Therefore, despite similarities in life history characteristics and spatial and temporal overlap in habitat, diets of these three common shark species are distinct in the California Current.

Journal publication “Structural adaptations for ram ventilation: Gill fusions in scombrids and billfishes.” In the Journal of Morphology, NOAA researchers examined the gills from 28 scombrid and seven billfish species in order to determine how factors such as body size, swimming speed, and the degree of dependence upon ram ventilation influence the site of occurrence and type of fusions. For ram-gill ventilators such as tunas and mackerels (family Scombridae) and billfishes (families Istiophoridae, Xiphiidae), fusions binding the gill lamellae and filaments prevent gill deformation by a fast and continuous ventilatory stream. In the family Scombridae there is a progressive increase in the reliance on ram ventilation that correlates with the elaboration of gill fusions.  This ranges from mackerels (tribe Scombrini), which only utilize ram ventilation at fast cruising speeds and lack gill fusions, to tunas (tribe Thunnini) of the genus Thunnus, which are obligate ram ventilators and have two distinct fusion types (one binding the gill lamellae and a second connecting the gill filaments).  The billfishes appear to have independently evolved gill fusions that rival those of tunas in terms of structural complexity.  Examination of a wide range of body sizes for some scombrids and billfishes shows that gill fusions begin to develop at lengths as small as 2.0 cm fork length.  In addition to securing the spatial configuration of the gill sieve, gill fusions also appear to increase branchial resistance to slow the high-speed current produced by ram ventilation to distribute flow evenly and optimally to the respiratory exchange surfaces.

Journal publication “Fishing games under climate variability: transboundary management of Pacific sardine in the California Current System.” In the on-line journal, Environmental Economics and Policy Studies, scientists and NOAA researchers developed a three agent game theoretic-bioeconomic model of the Pacific sardine stock’s abundance and biomass distribution that accounts for decadal-scale climate change. Pacific sardine (Sardinops sagax) is a transboundary fish stock exploited by Mexican, US and Canadian fisheries that exhibits extreme fluctuations in its abundance and geographic distribution corresponding to water temperature regime shifts within the California Current Ecosystem. Simulations were conducted to evaluate economic and conservation outcomes of full and partial cooperative and non-cooperative transboundary management of Pacific sardine fishing under different climate change scenarios. The results suggest the following: (1) full cooperative management by the three countries is necessary to achieve sustainable fisheries; and (2) unilateral efforts to maximize conservation and management benefits would not be successful with climate change.

Journal Publication “Predicted habitat shifts of Pacific top predators in a changing climate.”  In the journal Nature Climate Change, NOAA researchers and collaborators examine the distribution of various open ocean animals in the North Pacific and explores how that could change over the next 100 years as global ocean temperatures increase and productivity levels shift. The researchers conclude that some critical ocean habitats could undergo significant changes in location, moving more than 1,000 km (600 miles) from where they are now, while other habitats could remain relatively unchanged.  Among large animals, loggerhead turtles, some sharks and blue whales may face the 

harshest impacts of climate change while some seabirds may actually benefit from the changes. In order to carry out their study, the authors employed complex mathematical models with data from the decade-long “Tagging of Pacific Predators”1 (TOPP) project of the global Census of Marine Life in which 4,300 electronic tags placed on 23 species from 2000 to 2009 created unprecedented insight into migration patterns and hotspots of predator species in the northern Pacific.  Satellite measurements of sea surface temperature and chlorophyll-a, used to estimate surface productivity, were combined with the tracking data to identify “key habitat areas” for a variety of different ocean predators. They then used climate models of ocean temperature and productivity to ascertain how those key habitat areas might change in the face of ocean warming. Not only are species at risk, but also coastal communities and industries could feel the impact since top predator habitat shifts can result in the displacement of fisheries and ecotourism, such as whale watching.  

Journal Publication “The effects of a lanthanide metal alloy on shark catch rates.”  In the Journal Fisheries Research, NOAA researchers and collaborators determined that affixing metals from the lanthanide series (of neodymium (Nd) and praseodymium (Pr)) deters some sharks from fishing gear.  The research explored whether the unique electrosensory system of sharks, which is used to detect weak electric fields, can be harnessed to encourage sharks to stay away from fishing gear affixed with lanthanide metals, which produce strong electric fields in water. Researchers found a significant reduction in juvenile hammerhead sharks caught on hooks with lanthanide metal compared to controls. This effect was not apparent in other types of sharks (e.g., sandbar sharks), suggesting that there are inter-specific differences regarding the effects of lanthanide metals on catch rates. This may reflect the diverse feeding strategies and sensory modalities used by shark species for detecting and attacking prey.
Sea Surface Temperatures Reach Record Highs on Northeast Continental Shelf:  A biannual advisory on ecosystem conditions prepared by NOAA’s Northeast Fisheries Science Center documented a pronounced warming event on the Northeast Shelf.  Sea surface temperatures during December-May were the highest in the 35-year time series kept by center researchers, exceeding the previous high recorded in 1951 in another data set. The annual 2012 spring plankton bloom was intense and started earlier and lasted longer than average. This has implications for marine life from the smallest creatures to the largest marine mammals like whales. Some fish species, including Atlantic cod, continued to shift northeastward from their historic distribution center, a change which that seek may be influenced by warmer waters.  

Journal publication: “Quantifying loss of acoustic communication space for right whales in and around a U. S. National Marine Sanctuary.”  Reported in the journal Consercatio Biology, NOAA researchers helped develop methods for quantifying the effects of chronic exposure to increasing levels of human-induced underwater noise on marine animal populations, specifically contact-calling North Atlantic right whales.   They used an array of temporary, bottom-mounted, autonomous acoustic recorders in the Stellwagen Bank National Marine Sanctuary to monitor ambient noise levels, measure levels of sound associated with vessels, and detect and locate calling whales during peak feeding times. Wind speed, as recorded by regional oceanographic buoys, was also related to ambient noise levels. Vessel-tracking data from the Automatic Identification System was used to quantify acoustic signatures of large commercial vessels. Median signal excess (the difference between the signal-to-noise ratio and the assumed recognition differential) for contact-calling right whales was found to be negative under current ambient noise levels and was further reduced by noise from ships. Compared with potential communication space available under historically lower noise conditions, calling right whales may have lost, on average, 63–67% of their communication space.  Looking at exposure of individual whales to noise levels showed the limitations of exposure-threshold metrics for assessing chronic anthropogenic noise effects on communication opportunities. The methods can be used to integrate chronic and wide-ranging noise effects in emerging ocean-planning forums to improve management of cumulative effects of noise on marine species and their habitats. 

Journal Publication: “An index to assess the health and benefits of the global ocean.” Reported in the journal Nature, NOAA researchers at the Northwest and Northeast Fisheries Science Centers helped develop a method for measuring and monitoring the social as well as ecological health of the world’s oceans. This index provides a mechanism for decision-makers to evaluate and prioritize actions relative to particular goals for ocean health, given an awareness of potential tradeoffs within the full portfolio of goals that constitutes ocean health.  It also provides a powerful tool to raise public awareness, direct resource management, improve policy and prioritize scientific research. The paper suggests that management focused on a single aspect of ocean health could lead to inefficient or even unwanted outcomes. The index comprises ten diverse public goals for a healthy coupled human-ocean system and socres were calculated for every coastal country. Globally, the overall index score was 60 out of 100 (range: 36-86), with developed countries generally performing better than developing countries, but with notable exceptions. Only 5% of countries scored higher than 70, while 32% scored lower than 50. 

Journal Publication “Operational fisheries in New England: Linking current fishing practices to proposed ecological production units.”  As reported in the journal Fisheries Research, NOAA researchers at the Northeast Fisheries Science Center defined operational fisheries for this region on the basis of landings composition by gear type and the spatial and temporal dimensions associated with them using vessel trip catch reports. The effort is intended to identify and support use of geographically specific production units in an ecosystem-based approach to managing ocean resources. The landings data from these vessels were assembled by ten minute latitude/longitude rectangles and segregated by six major gear types: otter trawls, dredges, pots, longlines, gillnets, and seines.  The seasonality of each fishery was examined, as was the vessel sizes and their species catch composition.  Patterns of resource usage were detected that will be useful in identifying appropriate ecosystem-based management units. The ecological production units proposed are based on oceanographic and lower trophic level properties, and also proved to be appropriately sized for the fishing community, although researchers anticipate that the borders should be reassessed periodically.
Journal publication “Climate change and northern shrimp recruitment variability in the Gulf of Maine.” As reported in the journal Marine Ecology Progess Series, NOAA researchers at the Northeast Fisheries Science Center found that warmer water in the Gulf of Maine appears to increase variability in northern shrimp recruitment.  The northern shrimp is an important prey species in North Atlantic marine systems and the target of major fisheries. It reaches its southern limit of distribution in the western Gulf of Maine, where temperature is thought to play an important role in its stock dynamics. Rrecruitment dynamics of the northern shrimp in the Gulf of Maine were examined. during 1968-2011, before 1999, and after 1999, when a shift to warmer temperatures occurred. Recruitment was related to temperature during all three time periods, and was related to reproductive output of the population during 1968-2011 and 1968-1999, but not in the recent period (2000-2011). Colder temperatures during the pelagic larval stage were associated with higher recruitment. Recruitment variability increased coincident with the 1999 temperature shift; other changes in the physical environment and lower trophic levels of the Gulf of Maine have been seen as well. Whether the increase in recruitment variability signals a regime shift in the Gulf of Maine is not yet clear. 

Journal Publication, “Trio of factors drive marine fish production.” In the journal  Marine Ecology Progress Series, researchers from NOAA’s Northeast Fisheries Science Center reported on studies that compared marine fisheries in thirteen northern hemisphere ecosystems, revealing that a trio of factors - fishing, food web/predator-prey interactions, and environmental conditions - drive marine fisheries production. Better understanding of the relative influence of this triad of drivers on fish populations can make fishery management more effective, as well as improve overall understanding of how fisheries work within an ecosystem.  The work encompassed ten studies resulting from two international workshops organized by the Northeast fisheries Science Center in 2010 and 2011.
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 2013 and FY 2012:

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 2013:

Insert any new major new applications developed here

FY 2012:

NMFS Scientists Continue Programs to Transfer Best Practices in Bycatch Reduction and Sea Turtle Careful Release Protocols Around the World: NMFS Scientists Continue Programs to Transfer Best Practices in Bycatch Reduction and Sea Turtle Careful Release in the U.S. and Internationally.  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 2012, SEFSC’s fishing gear specialists provided TEDs training to fishers and marine enforcement personnel in Mexico, Honduras, French Guiana, Australia, and Gabon, West Africa.  Harvesting Systems staff also participated in the production of a film in El Salvador that focuses on Central American TED enforcement training and the harmonization of TED regulations across the region.  The Unit also hosted a delegation of fisheries officials from the government of Malaysia during annual TED certification tests conducted aboard the SEFSC’s research vessel the R/V Caretta in Panama City, Florida.  The Malaysian delegation observed SEFSC’s methods for approving fisher-designed TEDs using captive reared turtles to test TED efficiency.  In the coming years, Malaysia is expected to work toward incremental implementation of TEDs in their shrimp trawl fishery. Finally, unit scientist are participating in a joint research project with the government of Taiwan to evaluate sea turtle bycatch mitigation measures utilized by U.S. fishermen in the Taiwanese Atlantic deep set pelagic longline fishery.   

Habitat suitability model predicts occurrence of deep-sea corals and sponges off the Northeastern U.S.:  For the first time in decades, NOAA researchers conducted an extensive exploration for deep-sea corals and sponges in submarine canyons off the northeastern coast of the US. The survey revealed coral “hotspots,” and found that a new coral habitat suitability model could help predict where corals are likely to occur. The model is being developed by the Northeast Fisheries Science Center and the National Ocean Service’s Biogeography Branch. Findings from this work will not only improve knowledge about deep-sea life in the area, but will also help the New England and Mid-Atlantic Fishery Management Councils in their efforts to manage these habitats, which support a variety of marine life, including fish. The project also relied heavily on NOAA’s 2012 Atlantic Canyons Undersea Mapping Expeditions, involving researchers from the National Ocean Service and the Office of Research as well as Office of Marine and Aviation Operations.
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