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MARINE SCIEOCE PROGRAMS AND ACTIVITIES 

OF THE 

NATIONAL OCEANIC AND A'rnOOPHERIC AIMINISTRATION 

IEPARIMENT OF CCMMERCE 

FYs 1982 - 1985 

Within the �partment of Comrrerce, all marine science programs and 

activities are carried out by the five line organizations of the National 

Oceanic and Atroospheric Administration. 

OFFICE OF OCEANIC AND A'rnOOPHERIC RFSEAOCH 

The marine science programs and activities of Na.z\A's office of Oceanic 

and Atrrospheric Research (Ql\R) include: (1) the marine and Great Lakes 

investigations of the Environmental Research laboratories; and (2) the� 

Undersea Research Program. The National Sea Grant College Program is admini­

stratively a part of �R; however, because of the size and scope of that 

program, it is treated in a separate section B. 

A. Marine Research 

The �, through two marine laboratories and one laboratory located in 

the Great Lakes region, conducts programs of fundamental research, and 

performs services to improve understanding and prediction of the marine 

environment. Major research areae include oceanic contributions to climate 

variability; marine environment assessment; marine services; and marine 

resources. Program objectives are to improve methods of prediction, arrl the 

transfer of information and technology to operational anns of the government 

and to the public. 



Ocean Cl irna te Research 

OAR conducts observational and theoretical research to improve 

understandin:J of the relationship between ocean dynamics and large-scale air­

sea interactions, especially as they contribute to global heat transport and 

interannual aoo longer-tenn climate variability. Studies of interannual 

climate variability have focused on the description, understanding and 

prediction of the large-scale physical processes associated with the El 

Nino/Southern Oscillation (ENSO) phenanenon. 

This research is carried out by several countries participatin:J in the 

Tropical Ocean Global Atrcosphere (TCGA) prCXJram. TCGA is an observational 

prCXJram designed to document the life cycle of an ENSO event. The current 

effort is to canpile and interpret observations of oceanic and atrrospheric 

variables on tirre scales of a few days to a few weeks in order to predict 

climate ananalies and winter coooitions a season or rrore in advance. 

Investigation of the ocean's role in climate variability over longer 

periods is conducted primarily through the prCXJram Subtropical Atlantic 

Climate Studies (STACS), which develops techniques to rronitor the ocean 

transport of solar heat fran the subtropical regions northward. 

During FY 1982 and 1983, STACS investigators conducted observations in 

the Florida Current with the dual purposes of obtaining a data base 

specifically pertinent to the heat transport problem, aoo of developing 

inexpensive technology to rronitor the current over extended time periods. In 

FY 1984, potential rronitoring rrethods were evaluated aoo identified. In FY 

1985, SThCS observations -were extended into the Caribbean Sea and Windward 

Passage to detennine the magnitude of Florida Current tra�sport and 

variability. 
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OAR also conducts research on the role of the oceans in the global carbon 

cycle, which is very relevant to predictin:J the effects of co
2 

buildup on 

lon:;1-term climate. last year OOAA investigators carried out chemical 

observations in the North Pacific Ocean as part of a program to investigate 

the ocean's capacity to assimilate co
2
. mR also conducts theoretical 

atrnosphere-ocean studies to evaluate the long-tenn climatic impacts of 

at:m::>spheric co
2 

buildup. In FY 1983 and 1984 the transient response of 

climate to an increase of at:m::>spheric co was investigated by means of a
2 

 

coupled ocean-atmosphere general circulation rrodel using different co2 

concentrations. Related modelin:J studies investigated the response time of 

atrnospheric co
2 

concentrations to changes in ocean circulation, thus providing 

new insights on feedback mechanisms in the ocean-atmosphere carbon cycle. 

Marine Assessment Research 

OAR conducts research to improve understanding and prediction of natural 

marine systems and their responses to human-induced stresses, and to develop 

improved environmental prediction rrodels and advisory services necessary for 

marine assessnent. Scientific information is developed and transferred to 

support decisions pertinent to marine pollution, developnent and use of marine 

resources, and other activities affecting marine ecosystems arrl human 

health. Research topics include transport and cycling of pollutants in 

estuaries arrl coastal waters; sedimentary processes arrl interaction of 

sediments with pollutants; ecosystem and nutrient dynamics; and circulation 

and mixing processes. 

In FY 1983 OAR scientists developed a model of pollutant recirculation in 

deep, stratified estuaries and coastal embayrnents. In FY 1984 the model was 

applied to Puget Sound and demonstrated that recirculation leads to the 
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dispersal and retention of lon;;1-lived pollutants throughout the estuary with 

magnified concentrations. Efforts continue in FY 1985 to obtain additional 

model verification. 

Most contaminants of concern in coastal and estuarine and Great lakes 

waters have a high affinity for particulates, which settle out to becane 

sediments. In FY 1983 a democ.Jraphic/pollutant-source model of the Puget Sound 

watershed was developed that related changin;;1 population, transportation, 

industries, and fuel types to measured concentrations of contaminants in 

sediment cores in the Sound. Efforts in FY 1984 and 1985 focused on refinin;;1 

the trodel so that it can be used to assist in predicting future pollutant 

levels to be expected fran further developnent aoo technolcgical change. 

Research on pollutant-sediment interactions conducted in the Gulf of 

Mexico during FY 1983 detennined that the 1982 Mississippi River burden of 

lead and cadmium has decreased by 20% and 50%, respectively, relative to 1975 

values. These reduced concentrations are believed to be attributable to the­

reduction in use of leaded gasoline and tighter controls on industrial 

discharges. This research also derconstrated that :rrost of the lead aoo cadmium 

is attached to particles, which settle to the bottom and thus remove 

pollutants fran the water column. 

As part of a prcgram examining various aspects of nutrient cycling and 

ecosystem response, O!\.R and �s conducted joint field studies in the Gulf of 

Mexico during FY 1982 and 1983 to detennine the extent to which dissolved 

organic matter bioo bioactive metals, and thus modulate their toxic effects on 

the feed web. 

OAR researchers in the Great lakes canpleted a pilot study in FY 1983 of 

the role of benthic (bottan-dwelling) invertebrates in the regeneration of 

phosphorus, the roost important nutrient contributing to eutrophication of the 
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lakes. Results indicated that these invertebrates may be as important as 

bacteria in the mineralization of phosphorus in sediments. The results of 

this research are being used to improve models of nutrient cycling. 

The ocean is both a sink aoo a source for chemicals fouoo in the 

atnosphere. N::ll>.A's research addresses the ocean-atnosphere exchange in order 

to better understaoo the global chemistry budget. With regard to acid 

precipitation, for example, NOAA researchers are trying to determine the role 

of the ocean as a natural source of acid rain precursors. Activities in 

FY 1982 and 1983 concentrated on evaluating the importance of organic sulfur 

canpounds produced by marine plankton. These canpounds diffuse fran the 

surface waters into the atnosphere. Research in FY 1984 documented the 

oceanic contribution to precursors of atnospheric fonnic acid, a significant 

contributor to the acidity of rain in rerrote regions. Both activities are 

continuin;:J in FY 1985. 

Marine Services Research 

OAR conducts research to improve Lll1derstanding and the capability to 

predict phenanena important to marine warnin;:J aoo forecasting. Topics of 

study include coastal currents, winds, waves, storm surges and seiches, sea 

aoo lake ice, aoo tsunami. Research stresses develop:nent of improved 

prediction rcodels and observational techniques, especially rerrote sensing. 

Another research objective is to develop techniques to forecast sea ice 

conditions 5 to 6 days in advance for aiding fisheries and navigation in ice­

covered regions. In FY 1983 OZ\R, in cooperation with the Office of Naval 

Research, ri?>.SA, and other IDAA elements, canpleted a study of sea ice drift 

aoo ice edge behavior in the Bering Sea. In FY 1984 a forecasting model was 

developed for sea ice extent in the Bering Sea and was operationally tested by 
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NOAA is conducting studies of sea ice drift with the assistance of remote sensing data,
such as that provided by these satellite transmitters deployed in Bering Sea ice. 
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the National Weather Service during the 1983-84 ice season. Plans are to 

extern this research into the rrore formidable Chukchi Sea. 

In FY 1984, OAR, in cooperation with scientists fran NA.SA., U.S. Navy, 

Iceland, and Norway, conducted the Arctic Cyclone Experiment using the NOAA 

and NA.SA. P-3 aircraft. Olring this experiment, remote sensing data of sea ice 

aoo the Greenlaoo ice cap were gathered by NOAA to develop better techniques 

for observing ice by satellites. Using the OOAA aircraft, OAR scientists also 

participated in 1984 MIZEX, an eleven-nation experiment to study the physical 

. and biol(XJical processes in the marginal ice zone east of Greenland. The 

analysis of the data sets fran these experiments is in progress. 

OAR scientists have earlier developed models to forecast ice conditions 

in the Great Lakes. These models are in operational use aoo are of great 

econanic importance to Great Lakes shipping. In FY 1984 the Great Lakes Ice 

Atlas was published; this publication is now the standard reference on Great 

Lakes ice. 

In FY 1982 and 1983, OAR conducted research to improve wave forecasting 

at the Columbia River Bar, one of the nation's rrost hazardous river 

entrances. In FY 1984 the prediction algorithm was automated by means of an 

interactive crnputer program. The new procedure has significantly reduced the 

preparation time for an operational forecast and has provided a 25% 

improvement in wave forecasting capability. 

QZ\R develops improved cbservational techniques as part of its marine 

services research. The focus is on electranagnetic aoo acoustic rerrote 

sensing, and observations in real or near-real time. C'OD\R, a Loppler radar 

system for :rreasurinJ surface currents, previously developed by OAR, was 

successfully transferred to the private sector in FY 1983. Olring 

FY 1982-1984 an acoustic Coppler current :rreasurement system was developed and 
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tested. In FY 1985 this system is being used at the Port of Miami in a pilot 

study to provide real-tirre current information to ship operators who can use 

it to plot more energy-efficient courses. 

Marine Resources Research 

In FY 1982 OAR scientists organized and directed an interdisciplinary 

NATO Advanced Research Institute on the subject of "Hydrothermal Processes at 

Seafloor Spreading Centers", which brought together scientific leaders fran 15 

nations. Q\R scientists also participated in a multi-institutional research 

project to carry out a field study of hydrothermal processes on the 

Trans-Atlantic Geothermal (TAG) field on the Mid-Atlantic Ridge. 

In FY 1984 the VENI'S program was implemented, representing a major 

expansion of Q\R' s research on hydrothermal processes at seafloor spreadin:J 

centers. Q\R scientists conducted major multidisciplinary cruises to both the 

Atlantic aoo Pacific Oceans. The Pacific cruise, which included operational 

dives by the sul:mersible ALVIN, was conducted at selected sites along the 

entire Gorda-Juan de Fuca Ridge system. Research cruises to this area are 

continuing in FY 1985. 

In FY 1985 OAR and �FS initiated a joint program known as Fisheries 

Oceanography Coordinated Investigations (FCX:I), to acquire the information 

necessary to understand and predict the effects of environmental variability 

on the abundance and variability of fish in major U.S. fisheries. The FCX:I 

program will investigate the most important U.S. fisheries with initial 

attention to the walleye pollock in Alaska. Information fran FCX:I on the 

productivity and associated ecosystems interactions of this target species 

could lea:i to rrore efficient management of the fishery. 
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In preparation for FOCI, the Fisheries Oceanography Experiment (FOX) was 

initiated in FY 1985. This is a multidisciplinary effort conducted in the 

Shelikof Strait, Alaska on a large spawning mass of pollock recently 

discovered. 

Undersea Research 

OAR's Undersea Research Program primarily is canposed of five major 

program activities: shallow-water and deep-water sutmersible research, 

national undersea research program facilities, diving research and 

develop:nent, am cooperative international activities. Highlights of major 

accanplishments for each of these program activities during 1982-1985 are 

provided below: 

I::eep-Water Sutrnersible Research 

o Recorded the first direct observations of an active hydrothermal 

field on a slow-spreading oceanic ridge. 

Shallow-Water Sutrnersible Research 

o Characterized the biological and geological properties of 12 major 

subnarine canyons on the New Englaoo outer continental shelf which 

led to the designation of these canyons as environmentally sensitive 

areas and consequently, these areas were ani tted fran oil and gas 

exploration activities. 
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Artist's conception of NOAA's newest habitat, the George F. Bond, a manned saturation 
habitat allowing 6 scientists to remain on the seafloor at maximum depth of 120 feet 
for np to 30 days. Scheduled for completion in early 1986. 



o Assessed the efficiency of halibut longline gear which has led to 

the adoption of rcodified harvesting gear by virtually all the 

participants in this fishery. 

National Undersea Research Facilities Program 

o Assessed the disposal of dredge spoil along the northeast U.S. coast 

and the effects of such disposal on canrrercially important benthic 

fish resources. 

o I:etermined the envirormental effects of two proposed chemical waste 

disposal sites on the slopes of Johnston Atoll. 

o Assessed the patterns of distribution and abundance of cobalt-rich 

manganese oxide crusts in the northern Hawaiian Archipelago. 

o Characterized ground-water flux across a coral reef as a potential 

source of pollutants into tropical reef ecosystems. 

Diving Research and I:evelopnent 

o Coooucted several national workshops on issues of immediate concern 

to the divin;:J canmunity including the following: 

Man in the Cold Environment 

HydrCXJen as a Diving Gas 

Oxygen: An In-Depth Study of its Pathophysiolcgy 
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Makalii, a 2-man submersible in NOAA's Undersea Research Program at the University 
of Hawaii, returning from a deepsea mission loaded with samples and being locked on 
to its Launch Retrieval and Transport Barge for returning to the sea surface. 



Medical Aspects of Atmospheric Diving System �rations 

Safe Diving Procedures for Excursions fran Saturation Diving 

o Established the Diving Accident Net:\\'Ork to provide 24-hour medical 

consultation for diving accident victims anywhere in the United 

States. 

o O:?veloped new mixed gas diving metoods including tables for 

decanpression and vertical excursions. 

Cooperative International Activities 

o Corrlucted a joint U.S.-0apan experimental deep-water dive, Sea 

Dragon VI, in Yokosuka, Japan. This experiment pennitted 

canprehensive studies on the p-1ysiolcgical functions of divers 

during exposure to a helium-oxygen breathing gas environment at a 

pressure equivalent to a sea water depth of 1000 feet. 

B. The National Sea Grant College PrCXJr:am 

The National Sea Grant College Prcgram (NSG:P) marshals the intellectual 

talents arrl institutional capabilities of our universities and marine research 

institutions in order to prcmote the developnent and wise use of the nation's 

marine resources. The prcgram provides funds for research, education, and 

advisory/extension services based upon canpetitive proposals and their 

rigorous review. Thirty Sea Grant colleges arrl institutions constitute the 

core of the NSG:P, which operates through a national net\t/Ork of 135 

participating university and marine research institutions in 29 coastal and 
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Great Lakes States, the District of Columbia, Puerto Rico, and Guam. 

J:Xiring any fiscal year, the National Sea Grant College Pro;;Jram invo).ves 

the participation of over 3,000 scientists, engineers, econanists, lawyers, 

educators, advisory agents, arrl others working to;;Jether on camon problems. 

Sea Grant supports projects in a wide array of marine-related subjects 

through its five divisions: Living Resources, Non-Living Resources, 

Technol(x;;Jy and Canmercial Cevelopnent, Environmental Studies, and Human 

Resources. '!he following presents selected accanplishments during FYs 82-85. 

Livirq Resources 

Aquaculture 

Sea Grant has a lead role in the developnent of aquaculture for marine, 

estuarine arrl Great Lakes species as mandated by the National Aquaculture Act 

of 1980. D.lring FY 1984 1t0re attention was devoted to studies of hard clams 

arrl scallops; salrron studies have been numerous in prior years am pranising 

research results have been obtained. The coho salmon is the first instance 

of a truly daresticated aquatic species. Such salrron have been raised in net 

pens in Puget Sound, and Sea Grant research into salmon genetics, feeding, and 

improved growth rates at the University of Washington has aided this 

developnent. Several canpanies in the Pacific Northwest have gone into 

canrnercial production using a net-pen fishery for coho salrron. 
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Pacific,Northwest Sea Grant research into salmon genetics, feeding and growth
has contributed greatly to the development of raising coho salmon in net-pens
<'OITut1erc ia l pro due tion. 



Fisheries 

Sea Grant research into fisheries has recently focused on such 

subprograms as: smoltification, blue crab recruibnent, stock separation, 

fisheries oceanography, salmonid diets, habitat fish production relationships, 

aoo artificial reefs. As an example, research on salrron diets is concerned 

with gut analysis of Great lakes salmonid species. Through such analysis, 

scientists are investigatirg the status of the forage base in each of the 

lakes and determining where and why shifts in diets occur. 

Marine Biotechnology 

Biotechnological developnent of livirg marine resources has the 

potential of introducing valuable new products aoo services to medicine, the 

chemical industry, agriculture, and aquaculture. Sea Grant projects in this 

area have focused on biochemistry am pharmacology, genetic engineering, 

biochemical engineering, and microbiology and botany. 

Researchers at the University of California have been testirg new 

pharmacological canpounds derived fran marine organisms. For example, the 

canpound rnaooalide, which is derived fran a marine sponge, has been soown to 

be a potent anti-inflammatory and analgesic agent. 

Seafood Science am Technology 

Sea Grant's research in food science assists the fishing industry by 

improvirg processirg technology and mathods for assurirg safety of seafood, 

and by developing new products and by-products. This research is relevant to 

exercisirg the eooI'llOus potential for expansion of danestic am foreign 

markets for seafood. 

Sea Grant researchers at North Carolina State University have been 

developirg food uses for underutilized species of fish; these uses involve 

surimi, a minced fish product that can be reconstituted into various seafood 
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products. The researchers have worked out the details of the texture, 

chemical structure, binders and waste reduction for surimi. Atlantic arrl Gulf 

menhaden, the nation's largest fishery in terms of volume but rather low in 

value per pound, is currently beinJ evaluated as a possible candidate for use 

in surimi, with one scientist predicting that menhaden may becane "the soybean 

of the sea." 

Non-Living Resources 

Coastal Processes 

Recent Sea Grant projects in coastal processes, which study both 

oceanic forcinJ processes (e.g., waves, currents, arrl tides) arrl resulting 

changes of the coast and seafloor, have focused primarily on notion and 

transport studies. The Nearshore Sediment Transport Study, a coordinated 

multi-institutional Sea Grant national project, should increase understanding 

of the physics of water-sediment interaction in the coastal zone. Field data 

collection was canpleted during FY 1982 and all data sent to IDM' s National 

Ocean()(Jraphic Leta Center. Analysis of these data arrl preparation of a 

concluding report took place the following year, with publication scheduled 

for 1985. 

Energy 

Sea Grant energy-related projects have dealt with issues such as energy 

extraction arrl conservation. A project being coordinated by the University of 

California at Berkeley is developing a rational methodolCXJY for the design of 

a safe offshore oil production·platforrn. Emphasis is on assessinJ those 

phenanena that will  affect future developnent of the �troleum resources of 

the southern Beaufort Sea, off the North Slope of Alaska. The production 

areas lie in deep water and are subject to extreme, dynamic sea ice forces in 

both winter arrl s umner. 
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Marine GeolQ'Jical Resources 

Marine geolcgical research supported by Sea Grant is directed toward 

increasirg basic knowledge of seabed minerals and developirg the technolcgy 

for both recCNery and use of th:>se resources. Canm::xiity groups receiving 

attention include: sand, gravel and shell; manganese nodules; ph:>sph:>rite 

rock and p:Jlymetallic sulfides; heavy mineral placers; petroleum; and ground 

water. 

Mississippi/Alabama Sea Grant geolcgists have disc011ered pranising 

accumulations of ilmenite, the source of titanium, am other minerals on the 

floor of the G.llf of Mexico, south of the barrier islands of the b,Q states. 

Titanium is the mineral now replacing lead, banned in consumer paints am 

paint pigments since 1977. Manufacturing plants in the South that use the 

mineral to produce titaniun dioxide currently import their raw material fran 

Australia. The initial survey, corrlucted in cooperation with Georgia Sea 

Grant researchers woo prCNided SGphisticated rercote sensing equipnent, also 

found marketable bulk-type materials such as glass and foundry sand plus three 

high-grade refractories used in ceramics. 

Divin;i Physiology and Safety 

Understanding the fundamental requirements for increasing man's capacity 

both to perfonn underwater scientific research am to enjoy the water on a 

recreational basis is the focus of Sea Grant's ef forts in diving physiolcgy 

and safety. l'>brtality is a problem in both catmercial and military operations 

and for recreational divers. Approximately 140 sport SCUBA deaths occur each 

year in the United States. 

University of Wisconsin Sea Grant scientists, through animal experiments 

am a survey of divirg accidents, have foum that the nation's 1.5 million 

scuba divers face a greater risk of paralysis and death fran decanpression 
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sickness than was once believed. The scientists found an unexpectedly high 

incidence of spinal cord injuries caused by the deep, short-duration dives 

that scuba divers often make. Fran their experiments, trey stress that divers 

stay well wi.thin the divirg decanpression guidelines that govern the depth and 

duration of a safe dive. They also crlvise that scuba-divirg vacationers rest 

a day before drivirg CNer the nountains or flyirg to get hare .. 

Technolm and Canmercial D3velopnent 

Marine and Coastal Transportation Systems 

Sea Grant marine and coastal transp:>rtation systems projects have focused 

on the efficient management of American :i;x,rts in tre face of rapid 

technolcgical and social change. A research agenda for this subject area was 

carefully developed at a recent 'A'Orkshop held by the University of Southern 

California. Research priorities developed at this 'A'Orkshop include topics 

such as international trade am sea:i;x,rt demand, regional sea:i;x>rt plannirg, and 

seap:>rt finance in the areas of debts, fees, and surpluses. 

Marine F.conanics 

Research in marine ecoranics contributes valuable infonnation about tre 

econanic processes at 'A'Ork in deliverirg a wide mix of goods and services to 

tre 'A'Orld marketplace. Sea Grant-funded projects in this area encanpass such 

fields as fisheries management and developnent, marine recreation, coastal 

z.one resources, marine minerals, and trans:i;x,rtation. 

A research project on fish markets is now beirg conducted in Maine. Tre 

City of Portland has constructed a new fish pier and will establish a fish 

auction as part of this developnent. Maine fishennen have traditionally 

marketed their catch through direct sales to processors and wholesalers, with 

prices based on New Bedford or Boston markets. The Portland auction will be 

an crlvance in t'A'O major respects. First, buyers and sellers will have better 
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infonnation available to them, in the fonn of alternative of fers and bids. 

Arrl second, the auction will be designed so that the market soould register 

price premiums for high quality fish, and lead to the improvement in the 

quality of fish aoo shellfish landed. 

Ocean Engineering 

Sea Grant support for ocean engineering projects encanpasses a variety 

of subprograms includirYJ: ship design, construction aoo safety; reroc>te 

sensing; of fshore structure design and analysis; oil spills; and acoustics. 

In the acoustics subprogram, for example, four projects are currently beirYJ 

supported. 

The University of Washington is studyirYJ acoustics as a tool for 

fisheries resource assessment; the University of Florida is explorirYJ the use 

of acoustics as a noooestructive testing tool for inspection of structures; 

Oregon State University is investigatirg acoustic control of marine marnnals; 

and Southern Illinois University is evaluating location devices for divers. 

Marine Recreation and Tourism 

Recreation and tourism have been cited as the fastest growing industry 

in the United States, and Sea Grant's program in recreation aoo tourism 

research recognizes the im{;ortance of this sector of the econcmy. A regional 

research initiative begtm in FY 1984 involves Sea Grant programs in 

Connecticut, New York, Massachusetts, New Hampshire, and Rhode Island. Case 

studies of tourism develoi;ment undertaken by local carmunities in the 

Northeast will be used to develop a general model for determining the relative 

advantages and disadvantages of coastal tourism. The research will develop an 

analytical meth:xi to project benefits and impacts fran future investments in 

tourism. 

Envirormental Studies 
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Sea Grant projects in envirormental studies examine the major problems and 

management issues affectin;;J our coastal ecosystems. The primary goal of these 

projects is to develop knowledge that will permit multiple use of the 

environment consistent with the maintenance of stron;;J arrl healthy natural 

ecosystems. 

A t�year multidisciplinary study, coooucted jointly by the 03laware and 

the New Jersey Sea Grant Programs arrl cosponsored by the Delaware River and 

Bay Auth:>rity, has found that the tealth of the Delaware Bay and River, 

despite heavy use of the estuary, is on the upswi�. Potential for expandin;;J 

marine activities in the area is now evident. Research results showed that: 

the Delaware flushes itself every 80 days; sediments contain trace matals in 

sane areas and problems could develop but there are now no toxic concentrcr 

tions; chlorine discharges fran power plants dissipate quickly and don't form 

canpounds ( but they should be watched); and predaninant fisheries can continue 

at present levels, aoo sane even increase, witoout hann. 

Human Resources 

Marine Advisory Service 

The National Sea Grant Marine Advisory Service (MAS) program is designed 

to improve the productivity of marine resources aoo the quality of life for 

the people who enjoy them, are affected by them, or who depend on them for a 

livin;;J. A net'hQrk of about 300 agents aoo specialists, woo are affiliated 

with Sea Grant universities and 'hQrk in the field, provide an essential link 

between the people who live and 'hQrk in coastal areas aoo researchers at the 

universities. 'Ihese agents and specialists are experts in areas such as 

seafocd technology, marine econanics, coastal en;;Jineerin;;J, cannercial fishin;;J, 

recreation, and canmunications. Through 'hQrkshops, seminars, publications, 

radio, television, derconstrations and person-to-person contact, they put the 
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results of Sea Grant research into the hands of toose P3rsons, such as 

ccmnercial fishermen am coastal planners, who can use them both to better 

manage and to realize rrore fully the IX)tential of the oceans and the Great 

lakes. 

As an example of advisory activities, the Virginia Sea Grant Marine 

Advisory Service initiated, at the request of industry, a pra:Jram to increase 

the production capabilities of the soft shell blue crab industry through 

information trans fer, diagnostic services am improved sheddin;:1 facility 

design and construction. Upon the crlvice of Virginia's MAS canmercial 

fisheries specialist, a major crab producer in Virginia chan;:Jed his flow-­

through crab shedding system to a closed recirculating system. The survival 

rate on crabs, fran peeler through soft shell stage, increased frcm 35 percent 

to 65 percent in one season. In the past year alone, the MAS SP3cialist has 

provided in-depth consultation to five new closed system crab sheddin;:1 firms 

and to over 30 individual crab shedding operations. 

Education and Trainirg 

In the legislation that set up the National Sea Grant College Pra:Jram as 

a cooperative federal-state pra:Jram, Congress encouraged the universities to 

develop a skilled labor force - of scientists, engineers and technicians -

that can benefit our envirorment and econarw, am transfer knowledge fran the 

university to industry. Since its inception in 1968, the National Sea Grant 

College Pra:Jram has suptx)rted over 7,000 students in research or course work 

at the undergraduate and graduate levels. 

Education and trainin;:1 projects currently supported by Sea Grant cover 

areas such as: college course develop:nent and student projects; research 

assistantships; pre-college education arrl teacher training; non-formal 
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education; technical and vocational training; the Sea Grant Fellowship 

Program; and Sea Grant interns. Non-formal education projects, for example, 

include marine and aquatic education efforts that typically take place at 

science centers, museums, am aquaria, while the the Sea Grant Fellowship 

Program provides educational assistance to qualified groups of students of 

ocean am coastal resources woo have been underrepresented in marine fields. 

Marine Policy and Social Sciences 

Sea Grant projects in marine policy and social sciences research help 

direct beneficial growth, revise policies to improve efficiency, suggest new 

institutional arrangements, and provide data bases for evaluating the impacts 

of change. Social science research at the University of Washington, for 

instance, has helped develop a more flexible waterfront plan for the Seattle 

harbor. Options for management of Great lakes water are the focus of a 

current project at the University of Wisconsin. All these projects are 

interdisciplinary in nature, drawing upon many fields to help solve marine 

problems. 

Ocean and Coastal law 

Ocean and coastal law issues are studied in continuing programs of 

research at designated universities am throtgh individual projects supported 

by Sea Grant. While sane programs are broad-based in nature, others focus on 

particular areas of the law such as the Lewis and Clark College of law, which 

specializes in anadrcmous fish problems in the Pacific Northwest. Recent 

individual, non-continuing projects have :i.ncluded a University of Florida 

study of legal problems in post-hurricane reconstruction and a University of 

California project to evaluate the effects of fisheries laws in California 

between 1945-1970. 
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NATIONAL MARINE FISHERIES SERVIC E 

The marine science programs and activities of the National Marine 

Fisheries Service (NMFS} include: (1) fish and shellfish research and 

assessment; (2} environmental research; (3} product quality arrl safety 

research; and (4} research in support of NOAA's responsibilities under the 

Marine Mamnal Protection Act am the Endangered Species Act. 

Fish and Shellfish Research and Assessment 

In the FY 82-84 period, the Northeast Fisheries Center in t-hods Hole, 

Massachusetts, conducted ten large-scale surveys of fish eggs arrl larvae in 

the Northwest Atlantic to evaluate recrui tinent and to provide fishery­

independent estimates of spawnirg populations for major ccmnercial and 

recreational species and their principal fish prey. Special emphasis in 1984 

was on sprirg arrl sunmer sarnplirg to provide a basis for estimatirg the 

population of bluefish spawning oorth of Cape Hatteras. Surveys in other 

seasons showed that the sand lance (a major prey for many fish-eatirg fish 

species, as well as birds and mammals) are near record high levels for the 

eighth consecutive year, whereas the once productive spawnirg beds of Atlantic 

herring on Georges Bank were cgain essentially barren. Fbwever, a few larvae 

were caught on the eastern part of Goorges Bank in 1985, the first seen in six 

years. 

New emphasis was placed on the role of predators in food web studies to 

doct.nnent the magnitude of predation on yourg fish, arrl to provide both a 

better understanding of predator-prey interaction in general and a basis for 

management of multispecies fisheries. Reports on diet and const.nnption by 

several major fish predators, including bluefish, spiny dog fish, squid and 

large pelagics (s"WOrdfish arrl sandbar shark) were issued. 
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Zooplankton studies in the Northwest Atlantic CNer the past 70 years have 

not shown the large-scale changes in abundance or species canposition fourrl in 

the Northeast Atlantic and the North Sea. Pecent declines in fish :[X>pulations 

off our coasts appear related nore to excessive fishing pressure than to any 

changes in abundance of zooplankton. 

Area and time distribution patterns of larval fishes were analyzed in 

relation to circulation, phytoplankton production, arrl changes in abundance of 

zooplankton in continental shelf waters between Cape Hatteras and Cape Sable, 

Nova Scotia. Spawnin;J strategies were related to topographic features arrl 

circulation patterns, which in turn play a key role in maintenance of the 

stocks. Peak spawnin;J for several important species was shown to be directly 

related to increasing abundance levels of their prey (ccpepods). other 

species have developed a level spawning strategy, producin;J eggs arrl larvae 

over a protracted time period in the entire shelf area, allowing these :[X)pula­

tions to increase rapidly in res:[X)nse to favorable corrlitions. 

A canputerized system was developed to autanate the analysis of zooplank­

ton samples. With this system, a 500-organisrn sample can be analyzed, includ­

ing identification and measurement of all zooplankton, in 15-20 minutes. This 

is approximately one-tenth the time required for manual analysis. 

The Northwest and Alaska Fisheries Center in Seattle corrlucted a 

triennial bottan trawl survey between r-bnterey Bay, California and Vancouver 

Island, British Columbia during July--October 1983. Over 2,000 sablefish 

(primarily juveniles) were tagged to study migratory behavior arrl recruitment 

patterns. retailed results of the bottom trawl survey are available and a 

re:[X)rt examinin;J population trerrls based on 1977, 1980, and 1983 surveys is in 

progress. The Center also corrlucted its annual surveys in the Gulf of Alaska, 

the eastern Bering Sea arrl the Aleutian Islarrl chain. 
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At the Southeast Fisheries Center in Miami, Florida work continued on the 

Southeast Area t-bni torirlJ and Assessment Program (SEAMAP). This is a 

cooperative program between N-1FS, the states and the Gulf States Marine 

Fisheries Ccmnission. These research cruises focus on South Atlantic arrl Gulf 

menhaden and shrimp, Gulf bottanfish and such underutilized si;;ecies as 

mackerels, squid, arrl butterfish. 

The Southwest Fisheries Center in La Jolla, California, continued its 

study of global tuna resources. Research cruises were conducted to determine 

the abundance and distribution of anchovies and sardines in the California 

current system aoo rock fishes alorlJ the California coast. In addition, 

during the period, surveys were comucted of seamo1.mt resources in the Trust 

Territories of the Central Pacific am the marine resources of the Northwest 

Hawaiian Island chain. 

The ab01Je are only sane examples of the types of information that the 

™F'S collects for the benefit of the Regional Management Councils, the 

fishennen, the CorlJress, and the public. 

Environmental Research 

The �FS is comucting the benthic surveillance portion of the National 

Status and Trends Program. This consists of collectil'lJ bottanfish am sedi­

ment samples at selected locations fran Maine to Alaska, and analyzing them 

for a wide variety of hydrocarbons, chlorinated canpounds, am heavy metals. 

Histopath:Jlogical examinations of fish are comucted to ascertain the presence 

of lesions or turcors. 

The field study procedures developed in the Puget So1.md work are being 

used by �sin the National Benthic Surveillance Project to detennine the 

extent and significance of pollution in Puget Sound and adjacent waters and to 
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evaluate the health of marine species in U.S. coastal waters. 

t-MFS scientists studied the influence of excessive freshwater inflow into 

a &:>uth Florida estuarine system. Sampling during the rainy season showed 

that, while the fish species canposition in the estuary receivirg excessive 

freshwater was similar to that in c:rljacent unaffected areas, the total number 

of individuals was severely depressed. Areas of potential low-oxygen 

(hypoxic) bottan water corrlitions ¥1ere identified fran satellite chlorophyll 

arrl temperature data. Research vessel samplirg found oo hypoxia alorg the 

entire Florida coast until the vessel approached the affected estuary. 

Research continued in the oorthern Gulf of Mexico on the effects of trace 

metals on larval fish survival and growth and the acCllltl.ulation and on detoxi­

fication of metal by fishery organism;. 

r-MFS scientists are studying the effects of legging operations on other 

renewable resources in Alaska, which continues to be of major concern to state 

resource manaJers. Two studies were corrlucted in 1984 to detennine: (1) the 

effect of variable depths of bark deposited at leg dumps on durgeness crabs 

and clams, and (2) the effects of leggirg on the winter distribution and 

rcortality of com salrcon. 

In the Northeast, r-MFS scientists examined surf clams and hard clams to 

see if density of organism;, size of individuals, arrl the presence of 

predators affects growth. Studies of Atlantic mackerel eggs collected fran 

the New York Bight showed egg rcortality associated with aranatic hydrocarbons 

and R:Bs. Slc,..i,,er developnent rates were associated with higher R:B and 

aranatic hydrocarbon levels. Embryo rnalfonnation was associated positively 

with high heavy metal levels. In a cooperative study with the U.S. Fish and 

Wildlife Service, the relationships of newly discovered strains of marine fish 

viruses and their virulence to juvenile fishes �re clarified. In laboratory 
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studies of rnetal-exp::,sed sea scallq,s, strorg evidence was found that exces­

sive am:>unts of copper produced highly toxic effects on the reproouctive 

systems and even lethal effects in the kidneys. overloads of cadmium, on the 

other hand, were fourrl to be alroc>st entirely concentrated in the kidney, arrl 

produce little observable effects on the scallop, other than to stimulate an 

earlie�than-oonnal developnent of eggs am sperm. A study of softshell 

clams, in coq;,eration with the Maryland Department of Natural Resources, 

resulted in the discovery of ttD.TOrs in Chesapeake Bay clams. The progression 

and fatal nature of tumors in soft clams were demonstrated for the first time. 

Large hydroelectric dams constructed on the rnainstem am extensive 

dredging activities and industrial developnent within the estuary have 

substantially altered the environment of the Columbia-Snake River system and 

impaired important runs of anadranous fish. N-tFS investigators coooucted 

research to improve the system designed to trans.i;x,rt juvenile am adult 

salroonids around or over upriver dams. 'Ihe focus is on isolating and 

elirninatirg stress. This trans.i;x,rtation program was a significant reason for 

an all-time record return of adult steelhea::1 to the Columbia River in 1984. 

Additionally, N-tFS scientists evaluated .i;x,tential dredge s.i;x,il dis.i;x,sal sites 

alorg the Oregon coast. 

Product Quality and Safety Research 

NMFS researchers, in the southeast, canpiled technical information to be 

used by industry during 1985 to petition the Feed and Drug Administration for 

the human food use of partially hydrogenated menhaden oil. Infonnation was 

gained on the canposition and stability of menhaden lipids and how to prepare 

surirni fran rrenhaden, a minced fish intermediate product used in making 

structured seafocd products. 
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The r-MFS scientists made progress in identifying the factors that 

influence the toxicity to humans of ca<inium in oysters, a high priority for 

public health agencies. 

A technolcgy transfer forum was held to crlvise state public health 

agencies on how to apply a :rrethcrl of noni toring viruses in shellfish. 

�FS field units also participated in studies on the safety of srooked 

fish and fish packed in a vacuum aoo in modified atnospheres. Scientists 

danonstrated inhibition of.£ botulinurn types A and E toxin production by 

liquid sroke aoo salt in hot-processed, sroke-flavored fish. 

Protected Species 

The Marine Mammal Protection Act of 1972 (MMPA) and the EndancJered 

Species Act of 1973 (ESA) provide protection for many marine species. Under 

the MMPA, r-MFS is resp::>nsible for seals, seal lions, dolphins, p::>rpoises, and 

whales. Under the ESA, �S is responsible for eight species of whales, six 

si;:ecies of sea turtles, one of p::>rpoise, three of seal, and two si;:ecies of 

fish. 

The MMPA, with few exceptions, bans the taking or imi;x>rting of marine 

manmals or their products into the United States. It has been a key factor in 

the recavery of several marine mammal populations. r-MFS has dedicated 

significant resources to the study of marine mamnal populations, life cycles, 

and reproductive capacities. Fesearch in support of current and anticipated 

management decisions is a major portion of r-MFS's marine mamnal v,10rk. 

r-t.arine Mammal Protection Act 

The MMPA Act allows i;:ermi ts to be issued for taking or imi;x>rting marine 

manmals for scientific research aoo public display. r-MFS rronitors more than 
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300 such pennits for marine mammals. t-1-1.FS also issues pennits allowing the 

tmavoidable taking of marine mamnals by darestic arrl foreign fishennen during 

canmercial fishing operations. General pennits are issued to foreign fishing 

associations of nations whose governments have agreements allowing their 

nationals to fish in the U.S. Fishery Conservation Zone. In 1984, r-:MFS issued 

21 general pennits to foreign aoo darestic fishing associations. While 

tuna/porpoise interaction has been one of the :rrost canplex problems in oornin­

istering the Act, significant prcgress had been made in reducing porpoise 

mortality in camnercial ttma fishing operations. t-1-1.FS operates an observer 

prcgram on tuna vessels to monitor canpliance with rules prescribed in concert 

with the general pennit issued in 1980. Cbservers obtain biolcgical data on 

porpoises captured during seining aoo provide estimates of mortality which 

t-1-1.FS uses to monitor the quotas. Since the current pennit auth::>rizing the 

take of porpoise incidental to the U.S. tuna fishery expires in 1985, ™F'S has 

initiated the process for shaping the mana.;1ement regime that -we will be imple­

mented in 1986 aoo thereafter. 

Four of the r-NFS regions have developed Marine Mammal Stranding Net�rks 

that include individuals arrl organizations that volunteer to cooperate with 

t-1-1.FS and that are auth::>rized to collect specimens for scientific research and 

record the event with the regional coordinator. Sick arrl injured animals are 

rehabilitated in voluntary centers. After rehabilitation, healthy animals are 

returned to the wild. Animals that cannot be returned to the wild are used 

for scientific research or public display. 

The Endangered Species Act 

The Endangered Species Act (ESA) authorized activities to conserve 

species that are either endangered now or are threatened with extinction in 
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the forseeable future. Under the Act, �FS detennines v.nether a marine 

species should be classified as endangered or threatened, develops and 

implements conservation programs, and consults with other Federal a_;;Jencies on 

their actions that affect listed species. 

t-MFS recently canpleted its first 5-year review of most species listed 

under its jurisdiction to detennine whether changes in the list are 

warranted. t-MFS concluded the folloong proposed changes in the list are 

warranted: remove the Caribbean nonk seal fran the list, since the best 

available information suggests that it is extinct; list the eastern North 

Pacific or California stock of the gray whale as threatened, rather than 

endangered, since it has recovered to near its original population size; and 

reclassify the nesting populations of olive ridley sea turtles as endangered 

rather than threatened in the -western mrth Atlantic {Surinam and adjacent 

areas). 

The ESA allO',t,,'S interested persons to petition the Secretary of Canmerce 

to add or remove species fran the List of Endangered and Threatened Species 

that is maintained and published by the Fish and Wildlife Service. If the 

petition presents substantial infonnation that supports the proposed action, 

t-MFS must review the status of the species using the best scientific and 

carmercial data available. t-MFS has canpleted a status review of the 

California harbor tx)rpoise and has proposed to list it as endangered. A 

status review of the Guadalupe fur seal am the North Pacific fur seal are row 

in process. A petition to list the Atlantic striped bass has been rejected; 

however, ™F'S is concerned about this declining migratory species and will 

continue to monitor its stocks, especially in the Chesapeake Bay. 

The ESA requires all Federal agencies to determine whether certain of 

their actions may affect a listed species. If the a_;;Jency determines that the 
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action may do so, that agency must fotmally consult with �FS on the action. 

r-MFS then issues a biological opinion on whether the action is likely to jeop­

ardize a listed species and offers reasonable and prudent alternatives to the 

action. For example, Federal permits or leases that allow oil and gas explor­

ation or drilling in the outer continental shelf area usually require the 

Minerals Management Service to consult with r-MFS. In FY 85, their activities 

in the Beaufort Sea, the Bering Sea, the s:>uth and oorth Atlantic Ocean, the 

Gulf of Mexico, aoo offsoore California, required consultations aoo scientific 

opinions. 

In the G.llf region, the N-!FS conservation program for Kemp's ridley sea 

turtles continued with 191 of the 1983 year-class released off Texas during 

June and 1,441 hatchlings of 1984 year-class received for rearingo For stock 

assessment, a canprehensive Kemp's ridley survey aoo reportiOJ net\\Ork was 

established in the northern G.llf of Mexico. 

The turtle excluder device (TED) design was signficantly improved. The 

new design is collapsible, made of steel or fiberglass, and has better handl­

iOJ characteristics and durability. The new model should encourage voluntary 

use by shrimp fisher:men because the TED performs well with no shrimp loss, and 

with consistent finfish incidental catch reduction rates of 50 percent or 

better during day and night. 

Aerial surveys and data acquisition off the Atlantic coast fran Cape 

Hatteras to Key Biscayne provided necessary information for population 

assessments of loggerhead and leatherback sea trutles. Also, population 

estimates of bottlenose dolphin populations fran the Florida east coast to 

Texas were produced. 

The Marine Mammal and Sea Turtle Stranding and Salvage Net1NOrks were 

maintained, aoo reports were issued to constituents. 
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The University of Maine is investigating interactions between harbor 

seals arrl catrnercial gill net fisheries in the Gulf of Maine. Animals taken 

and killed incidentally are examined to calculate fishing mortality rates. 

These data allow f:IMFS investigators to evaluate the effects of these fisheries 

on the harbor seal i;x>pulation. 

The National Marine Mammal laboratory of !-NFS corrlucts research on whales 

arrl other marine :mamnals to assess their abundance arrl ensure their survival. 

Much of this v.0rk is carried out in the Alaska Region, but a gooo part is also 

done alorg the west coast as well as in other parts of the v.0rld. This v.0rk 

carries over into the t-MFS Southwest Region and into areas outside the 

boundaries of the United States. 

Information 

A t-mA F.stuarine Programs Office was established in r-NFS in 1984 to coor­

dinate estuarine research within NOAA arrl to disseminate estuarine infonna.tion 

within � and throughout the estuarine research cammm i ty. 

Major efforts to improve the dissemination of fisheries-related infonna­

tion to the user cammmity were made, such as establishing a protocol for use 

by the Arre¥ Corps of Ergineers for infonnation on carrnercial fisheries to 

assess i;x>rt developnent projects. 

r-MFS has resi;x>ooed to requests fran the Deparbnent of Agriculture for 

infonnation on effects of agriculture on fisheries, arrl has YoOrked to improve 

information provided to the Minerals Management Service for their decisions 

about offshore lease sales. 

Fishery Statistics 

The N'ttFS Fishery Statistics Program collects da ta on the volume and value 

- 29 -



of U.S. canmercial fishery landings, employment of craft and people in the 

carmercial fisheries, foreign trade in fishery products, ex-vessel and whole­

sale fish and shellfish prices and other ecoo:::rnic data, and cold storage 

holdings of fishery products. The program also collects data on marine 

recreational fishery catches, participation in marine recreational fisheries, 

arrl econanic data on the industry. These statistics are collecta:1 in coopera­

tion with the various states. The program conducts other special surveys, 

such as seafood consumption, arrl collects biological samples and rreasurements 

(e.g., fish size, sex, and otoliths for fish aging) for analysis by �FS 

scientists. 

With the signing of a cooperative state/Federal statistics agreement with 

Texas, �S now has agreements with all southeastern coastal states, Puerto 

Rico, and the Virgin Islands. These agreements assign resp:msibility for the 

collection of fishery statistics arrl provide arrangements for the storage and 

�xchange of statistics on a r-MFS-operated canputer system. 

I:ata Management 

T he National I:ata Management Program has developed several automated 

infonnation systems to assist in the administration arrl internal control of 

key tiMFS programs. All of these systems are natio�ide in scope and feature 

on-line data entry arrl infonnation re trieval. 
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NATIOmL OCFAN SERVICE 

The National Ocean Service (NCS) carries out a diverse prCXJram of marine 

reasearch in support of its res'P)nsibilities as the nation's nautical chart 

maker and tide predictor, arrl to provide info:r:mation needed for effective 

mamgement of the nation's coastal zone. 

ChartinJ and Geodetic Services 

Recent accanplishments in charting and geodetic services (C&GS) are as 

follows: 1) new mappinJ prCXJrarns arrl chartif\'.J products; 2) improved marine 

surveyif\'.J systems; and 3) application of space-cge geodetic techniques to 

marine research problems. 

New Mappi!!J and Charting Products 

On March 10, 1983, the President proclaimed that the United States has 

sovereign rights in the Exclusive Econanic Zone (EEZ), an area extending 200 

nautical miles seaward of the coast, for the purpose of exploring, conservif\'.J, 

and managin;1 the livin;1 arrl oonliviOJ resources. Because bathyiretric maps are 

needed by goverrment and the private sector to carry out these activities, NC6 

has anbarked on a prCXJram to provide high resolution bathyiretric surveys for 

the highest priority areas of the EEZ. N.JAA Ships SURVEYOR and Q\VIIEON using 

multi-beam swath systems have begun surveyiOJ the Cali fornia EEZ. 

Traditional C&GS marine navigational products have been displayed on 

paper chart arrl book fo:r:mats. Recent C&GS efforts have been directed toward 

maldf\'.J marine mapping and charting data available to users in a digital format 

as well. These digital data could be used to produce "electronic charts" that 

can be displayed on video rconitors on the bridge of a ship. The increased use 

of digital data can increase the speed of dissemination of the latest 

navigational info:cmation to the user. 
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Improved Marine Surveying Systems 

The Shipboard Iata System III (SIB III) will serve as the next generation 

data acquisition aoo processing system for NGAA's hydrographic survey 

vessels. This system is being developed to replace the existing automated 

data systems that gather aoo process hydrographic data for use in the 

production of nautical charts. After operational testing scheduled in FY 86, 

SIE III will provide: ItDre accurate data; near real-tine processing; ItDre 

effective use of NOAA shiptime; increased capability to meet future civil and 

military defense mapping aoo charting requirements; aoo increased 

productivity. 

A new shall�ater echo rounder has been developed and tested and is now 

standard equipnent for NGAA's hydrographic vessels. This dual frequency 

system significantly improves our ability to cover a given sea bottan area. 

last year, OOS began a cooperative effort with a NOAA laboratory in Miami 

to study the transmission of acoustic signals and their reflection and 

scattering fran the diverse types of sediments encountered in coastal 

waters. The goal is to develop a gOCXJ rrodel of how echoes are fonned fran 

bottan acoustic interactions in order to better understarrl ecro sourrling data, 

improve accuracy, and aid in the design of new equipnent. 

The 005 participated with Naval Ocean Research aoo Developnent Activity 

(NORm) in testing an airborne electrancgnetic bathymetric measurement 

technique to rercotely acquire hydrographic data. NOS developed the ground 

truth for the tests off cape Cod in waters up to 60 rreters depth. The rensors 

were towed above the water by a helicopter. An electranagnetic source was 

used to generate electrical eddy currents in the seawater, and the secondary 

electranagnetic fields produced by these currents were detected. Preliminary 

results are encourcging. 
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The rm is supporting the High Energy Benthic Boundary Layer Experiment 

(HEBBIE) usiNJ the analytical stereoplotter for deep sea microphotogramretry 

in response to requests fran W:x:lds Hole Oceanographic Institute and the Office 

of Naval Research. The objective of HEBBLE is to predict the response of deep 

sea sediments to deep ocean currents and other forces. This modern system has 

generated 1: 1 plots of small portions of the ocean floor, thousands of meters 

belCM the surface. 

Application of Space-Age Geodetic Techniques to Marine Research 

In January 1984, the Richmorrl CX::>servato:ry (near Miami, Florida) became 

operational, thus canpletiNJ the three-station Very long Baseline 

Interferanetry (VI.BI) network in the United States. Radio telescopes at these 

stations observe signals emitted by faint, distant, radio sources (typically 

quasars) that are located billions of light-years fran the Earth. This allows 

nonitorin;1 of polar notion and variations in the rate of rotation with the 

highest accuracy yet attained. A correlation has been found between values of 

atnospheric angular manentum, indicatiNJ a mechanistic link between Earth 

rotation and weather. A stroNJ peak in the value of length-of-day coincided 

with the stroN_Jest episode of the El  Nioo phenaneoon to have occurroo in this 

century. 

Advances in space technology have made possible the determination of 

geodetic pararceters that heretofore were thought to be unattainable. An 

important example is the measurement of sea-surface top:)graphy by satel lite 

alti.J:retry. In applyiNJ satellite alti.J:retry data to the study of the 

undulations of the geoid, a correlation was found with seafloor top:)graphy. 

The gravitational attraction of massive seafloor features such as searrounts, 

trenches, ridges, oceanic rises, and fracture zones produce bumps on t.11e sea 

surface that can be mapped by satellite alti.J:ret:ry. Last year, NOS produced 32 



overlays of sea-surface topography profiles for 16 maps of the General 

Bathymetric Chart of the Oceans Series. In poorly charted areas, the 

satellite al tirneter has revealed many previously undetected features of the 

seafloor; nearly 100 previously undiscovered seannunts were fouoo in the South 

Pacific, clearly demonstrating the potential of this metmd as a powerful 

reconnaissance tool. 

In FY 84, progress was made toward the ultimate goal of determining lorg­

term general circulation of the oceans fran satellite alti.Iretry data with the 

preparation of a global map of ocean circulation. C&G.S also developed 

satellite al ti.Ire try techniques to m:>ni tor the soort-term sea-level charges 

caused by El Nino with an accuracy of a few centimeters. 

Analyses of tide gauge ti.Ire series data have suggested that global sea 

level may be rising at an increasing rate, possible due to the mel tin;;i of the 

polar ice caps as a result of the "greenoouse effect." Traditional 

measurements using tide gauges are difficult to interpret because of crustal 

movements. When the gauges are referenced to the absolute global reference 

frame provided by the VI.BI/Global Positioning System network, it should be 

possible to m:>ni tor long-term aoo large-scale sea level variabli ty. C&GS is 

camnencing in 1985 a program to tie selected U.S. tide gauges to the global 

netv.10rk. 

Tides, Water levels, And Circulation 

A total circulation rn.nnerical m:>del for the Celaware River and Bay was 

demJnstrated during September 1984. Usirg tidal current in fonnation aoo real­

time water level and meteorological information fran key locations in the 

estuary, the model permits predictions of water levels aoo currents for up to 

36 hours in the future. In a:ldition, the m:>del �rmits assessments of the 

effects of extreme events, such as severe stonis, on water levels and 
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currents. In a m.unber of areas, the utility of trcditional tidal current 

predictions is limited because river runoff and xreteorolCXJical conditions are 

also major forces affecting circulation. As part of the operations in the 

Delaware River and Bay, t� new technol(XJies were also tested. A rerrote 

acoustic doppler system rrounted in the bottom of a vessel allows observations 

on currents in major ship channels and other areas which are not accessible 

with existing instnnnentation. 'lhe other rcdar-based technique measures waves 

and surface water movements fran sh::>re-m:>unted units. 

In cooperation with the Department of the Interior and the State of 

Alaska, water level instrunentation was installed to penni t marine boundary 

detenninations on the Western Slope, an area of offshore oil and gas 

developnent. The extreme operati� envi:rorment, difficulty in accessing 

stations, and permafrost create a significant technical challenge. When 

canpleted, the system will transmit data to NOS in Rockville, Maryland, by 

satellite for processing and analysis, and the results will be returned- to 

Alaska by satellite. 

Technical assistance was provided to the State of New York for the 

establistJnent and operation of a real-tine water level and rreteorol(XJical 

observation and reporting system to serve navigation interests in New York 

Harbor. Four stations provide information to the Maritine Association of the 

Port of New York, which in turn provides the infonnation to subcribers. 

Regional 1,,0rkshops were held to detennine requirements for such systems in 

other coastal areas and the Great lakes. In general, local interests are 

expected to provide the specialized products aoo services required by non-­

federal navigation interests. However, NCS provides technical cdvice and 

access to information fran those of its 225 pennanent water level observation 

stations Yklich have telemetry capabilities. As with currents, tide 
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predictions based on the relative movements of the sun, earth, and m::x:,n are 

not adequate, particularly for deep-draft vessels using shipping channels. 

�velq;:ment and implementation have begun on a Next Generation Water 

Level �asurement System (N�), designed to facilitate rapid access to 

infonnation £ran stations, improve tide and water level products and services, 

and reduce operating costs. When the NGJIMS is fully implemented arourrl the 

end of the decade, all permanent and temporary stations will transmit data by 

satellite several tirces a day. This system will detect station malfunctions 

more rapidly, thereby improving data quality, and greatly reducing the time 

period (now 45-60 days) between the collection of data am its availability to 

users. Particularly for the datums used for marine boundaries and nautical 

charting am for tide predictions, it is important to have canplete, long-term 

records. With the NGlI.MS, all stations will also have the capability to crld 

sensors, e.g., for :rreteorolcgical pararreters, and to be interrcgated by 

telephone or short-range radio. This will enhance multi-purpose use of 

stations for Federal, state, and local purposes. 

Ocean Assessments 

Assessment activities carried out by the N:S range £ran canprehensive 

long-tenn assessments of national marine environmental quality issues to on­

scene, real-time assessments leading to crlvice about corrective actions to be 

taken durirg emergency responses to spills of hazardous materials. Related 

research activities range £ran laboratory research focused on the fundamental 

processes that determine the distribution, movements, am effects of 

pollutants in the marine envirorment to characterization of the�rent status 

and long-term trends in marine envirormental quality throughout the nation's 

coastal waters. 
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Ocean D.unping :Rearch 

Extensive research and assessment effort has been directed at the effects 

of ocean dumping, focused especially on present aoo proposed sewage sludJe 

dumpsi tes off the coasts of New York and New Jersey. Studies of the G.ilf 

Stream eddies that traverse the continental slope in this region showed that 

the eddies would be rrore effective at enhancing dispersion within the slope 

regirce than in moving wastes \tlestward across the shelf. Studies on sludJe­

settling behavior have shown that the rate of coagulation, and therefore the 

number of faster settling particles, depeoos critically on the initial 

concentration of sludge. To minimize the settling of particles at a dumpsite, 

therefore, the sludJe should be diluted as much as possible upon dumping. 

Except for contamination associated with sinking particles, the result of 

ocean dumping is contamination of the ocean's upper mixed layer, where 

biolcgical response to that contamination might be evident amorg planktonic 

organisms. Laboratory experiments have daronstrated changes in zooplankton 

reproduction and growth which, if they were to occur over a large enough area, 

could yield I.X)PUlation changes. Population aoo carmunity changes related to 

waste disp:,sal have not been detected in field measuranents oo\tlever, probably 

because of the high variability of natural p:,pulations aoo hydrcgraphic 

coooitions governing plankton dispersal. 

Status and Trends of Marine Envirormental Quality 

In FY 84, OOS initiated a prcgram called the National Status and Trends 

(S&T) Program, to establish and maintain the infonnation base required to 

quantify the current status aoo long-term trends of key contaminant 

concentrations, water quality parameters, and biolcgical indicators of effects 

in the nations's coastal aoo estuarine environments. Key questions the 

program intends to answer are: 1) what are the current coooitions of the 
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NATIONAL STATUS AND TRENDS PROGRAM 
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Data Sarces and Types Data

J Quality ASSlrance :
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Schematic showing the four components of the program, how the data acquired will be integrated
into a national data base, and the anticipated final products. 



nation's coastal zone; and 2) are these corrli tions getting better or \olOrse? A 

nationally lll'liform set of measurenent techniques will be anployed to determine 

marine envirormental quality parameters. 

The S&T program has four major canponents: 1) benthic s urveillance, 2) 

"nussel watch", 3) water quality, and 4) data acquisition and canpilation. At 

50 sites alol'l_J the coastal United States, sediments arrl bottanfish are beirlJ 

collected and analyzed for selected p:>llutants. The fish are also examined 

for visible lesions arrl histopathologic disorders. At 150 coastal sites, 

bivalve molluscs and sediments are being analyzed for p:>llutant 

concentrations. The data fran these efforts will be housed in a National 

Status and Trends Data Base, one of the primary products of the S&T program. 

A secorrl product, a s eries of stmnary arrl interpretive reports on the 

pollutant status and trends in U.S. coastal envirorments, will be derived fran 

the data base. A third product is a specimen archive, within which samples of 

sediments and biota will be preserved. 

Strategic Assessnents 

The N:l5 also corrlucts canprehensive, interdisciplinary strategic 

 assessments of multiple resource uses for the nations 1 s EEZ to aid decision -

makers in determining marine resource develq;ment strategies. 

In cooperation with the �s, infonnation has been collected and 

synthesized on the spatial and temp::>ral distribution of the life histories of 

about 3,000 species of valuable fishes, invertebrates, reptiles, and 

mammals. Species have been selected for their canmercial, recreational, 

subsistence, or ecological value. Infonnation has been organized on the 

distribution of three irotx>rtant life history categories for each species, 

along with infonnation on the distribution of carmercial, recreational, and 

subsistence fishing grounds, where applicable. 
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GuH of Mexico Coaatal and Ocean Zones Strategic Assessment: Data Atlas 
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This infonnation is organized by lo-minute x 10 minute offshore "grid 

cells" am by the four seasons of the year. An autanated data system has been 

developed that can produce canputer-generated maps and statistical Stmnaries 

of data on different canbinations of species, life history stages, seasons of 

the year, and grid cells. The system is currently operational for the East 

Coast aoo Gulf of Mexico regions of the EEZ and will be finished for the 

Arctic coast by the end of 1985. The canbined information on species life 

history am abundance helps to identify those areas of the EEZ that are 

relatively irrq;x:>rtant biolQJically. 

Marine envirormental quality in the EEZ is affected by pollutant 

discharges fran land-based sources, am fran ships am other offshore 

structures. Existing infoz:mation on each coastal and offshore source of water 

pollutant discharge is beirg canpiled in a National Coastal Pollutant 

Discharge Inventocy {NCPDI). The types of water i;:ollutants being considered 

include: 1) oxygen-demanding materials, 2) nutrients, 3) heavy iretals, 4) 

petroleum hydrocarbons, 5) syn the tic organics, 6) sludges, and 7 ) pathogens. 

Source categories include all point, ronpoint, am upstream {riverine) sources 

in the coastal zone and EEZ. 

The G.llf of Mexico and East Coast cani;:onents of the N:PDI have been 

canpleted. For the Gulf of Mexico, the inventory contains estimates for 17 

water i;:ollutant discharges for over 2,500 individual i;:oint sources, 260 urban 

areas, 450 offshore oil fields, all agricultural acreage in the coastal zone, 

and 90 rivers draining into the G.llf. AnalQJous estimates for the 'tEst Coast 

will be canpleted by the em of 1985. Production of sewage sludge has also 

been estimated for each of the nore than 2,000 publicly-owned treatment plants 

throughout the U.S. coastal zone. The carputational fraroo-work developed for 

the OCPDI pe;rmits various aggre;1ations by water p::>llutant, source category, 
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individual source, and various spatial units, depending on the issue or 

problem of concern. 

As a first step toward the systematic analysis of resource-use conflicts 

in estuaries, the 008 initiated a major project in FY 84 to: 1) delineate the 

physical and hydrolcgic boundaries of all large and medium-size estuaries in 

the nation; and 2) develop a data base on their important physical aoo 

hydrolcgic characteristics. This project will generate an atlas of maps 

containirg all significant estuaries in the continental United States 

depicting the boundaries of the estuarine p:,rtions of draincge basins, the 

approximate boundaries of the tidal fresh, mixing zone, aoo sea water portions 

of each, and irnp::>rtant :i;nysical and hydrolcgic data for each estuary. Future 

efforts will focus on the nature aoo extent of human activities, distributions 

and abundance of living marine resources, and trends in envirormental 

quality. When canpleted, the National Estuarine Inventocy will allow 

canparisons, rankings, statistical correlations and analyses related to 

resource use, envirormental quality, aoo econanic values anorg esturaries. 

Hazardous Materials ResP?nse 

The transp:,rtation of oil and hazardous materials through coastal and 

estuarine waters poses potential threats to marine systems. When a major 

accidental spill of a hazardous material occurs, an immediate decision is 

necessary as to which course of action should be taken in order to minimize 

damcge to the marine envirorment. The � maintains a highly-trained team of 

regional Scientific Support Coordinators (S SCs) who can be mobilized quickly 

to the scene of an accidental spill to assess: 1) the type, quantity, 

location, and movement of the material; 2) the imnediate aoo long-tenn 

availability of the contaminant (or its degradation products) to the biota, 3) 

the sensitivity of the habitats that could be affected, and 4) the feasibility 

- 40 -
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and costs of contairnnent and cleanup of the material. The socs are supported, 

throtgh a nationwide carmunications net\tJOrk, by a close-knit, 

interdisciplinary group of chemists, ecologists and oceanographers, and a 

carefully structured information system, that enable each SSC to pr01Jide 

expert and timely advice regarding the resp.Jnse to the spill. 

NOS has developed and maintains a state-of-the art modeling capability 

for p.Jllutant trajectories and distribution on and in the water. M::xieling of 

a spill is activated with a two-to-four-hour resp.Jnse time for most incidents, 

with additional capability available to be deployed on-scene during major 

incidents. This activity is essential to the SSC function in most incidents, 

because it pennits the SOC to provide forecasts of p.Jllutant distributions, 

arrl allows the Federal On-Scene Coordinator to take appropriate preventative 

actions. 

Ocean Thermal Energy Conversion: Ocean Engineering 

NQZ\A has provided ocean engineering support to the �partment of Energy's 

Ocean Thennal Energy Conversion (OI'OC) Program since 1976. The NOAA. Ocean 

Engineering Research and Technol<XJY D:!velopnent Program has supported 

developnent of the OI'EC concept by corrlucting research in critical high-­

technical-risk areas, by demonstrating technical and econ:::mic feasibility, and 

by providing a technical information base for use in design of OI'EC plant 

construction. 

In FY 84, small-scale cold water pipe tests TEre corrlucted to provide 

information to aid in the design of OI'EC systems mounted on the continental 

slope. A section of test pipe, fiberglass-reinforced plastic 8-feet in 

diarreter and 80-feet long, was deployed off Keahole Point Hawaii. The 

deployment foll� an 8-rronth design and fabrication effort and marked the 

beginning of a 12-month data collection effort to provide large-scale 

information critical to the design of Ol'EC pipes. 
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Marine and Estuarine Sanctuary Programs 

Research carried oot by the Marine and Estuarine Sanctuary Programs of 

NOS is designed to enhance scientific understandirg of national marine 

sanctuary envirorments, improve public awareness and wise use of marine 

resources and ecosystems, am provide infonnation needed by sanctuary managers 

and decisiormakers to resolve management issues. 

The Capacity for Sanctuary Resources to Sustain Use 

Marine sanctuaries are visited by many people for a variety of reasons. 

In many cases, the ecological status of the sanctuary is i;oorly known and 

patterns of human visitation am resultirg impacts on sanctuary resources have 

not been c:rlequately dccumented or assessed. A major management issue is that, 

in the face of ever-increasirg demands on sanctuary resources, the capacity of 

the resources to sustain use is not fully known. 

The Key largo National Marine Sanctuary am the Ia:>e Key National Marine 

Sanctuary in the Florida Keys, for example, are visited each year by 

increasirg numbers (hundreds of thousands) of persons wh::> are drawn to the 

sites because of outstanding coral reef features, accessibility to major 

population and vacation centers, am national exposure through press and 

media. The resources at these sites are subject to physical damage, such as 

damage to coral fran specimen collecting, ancroring, boat groumirgs am 

careless diving practices, and it is currently unknown what impact these 

chronic disturbances might have on the long-term health of the system. All 

the other designated sanctuaries (i.e., the Gray's Reef National Marine 

Sanctuary off Georgia, the U.S. MONITCR National Marine Sanctuary off NJrth 

Carolina, and the Channel Islands National Marine Sanctuary and the Point 

Reyes National Marine Sanctuary off California are also vulnerable to human 

activity. Another concern is activity originating outside the sanctuary 
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boundaries, such as coastal develq;ment, drErlging, pollution, and oil spills, 

which pose a threat to sanctuary resources. 

Programs initiated to address these issues include: 1) research to 

improve our uooerstanding of the systems' biological structure; 2) on-site 

visitor surveys to establish visitor-use patterns and developing man�ement 

strategies to alleviate visitation pressures and 3) research and rronitoring 

programs to study the ecological effects of natural and man-caused 

disturbances on the sanctuary envirorment. 

The Significance of the Sanctuary Envirorment to Rare, EndaI:9erErl, or 

Otherwise ImF9rtant Marine Species 

In many cases, Marine sanctuaries are refuges for the last breErling 

population of a species, for populations that are experiencing dramatic 

changes in J;X)pulation dynamics, for populations that are in direct canpeti tion 

with humans for limited resources, or for populations that are unduly stressed 

by human interference. In California's Channel Islands National Marine 

Sanctuary and Point Reyes/Farallon Islands National Marine Sanctuary, for 

example, populations of pinnipeds, cetaceans, and seabirds are of man�ement 

concern for many of these reasons. In these an:i other sanctuaries, where 

certain resident and migratory populations are of special interest, research 

and nonitoring p rograms are p roviding sanctuary man�ers with infonnation on 

population dynamics, food resource utilization, and habitat requirements. 

Projects are also underway to infom visitors that sanctuary resources are 

sensitive to human disturbances. 
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Vulnerability of Submerged Artifacts 

Sutmerged beneath the coastal waters of the United States is a wealth of 

info:rnation regardirxJ the history of maritime exploration, carmerce and 

warfare, the ev olution of ship design, and the cultures of prehistoric and 

historic human occupation of the coast. Few U.S. coastal areas have been 

adequately surveyed to disc011er what sutmerged treasures actually exist. In 

an effort to preserve historic am cultural resources in national marine 

sanctuaries and to ensure their systematic rec011ery, research is underway to 

produce the data required for resp:msible management decisions relative to the 

fate of the resources. In the U.S. K>NITCR National Marine Sanctuary, 

research in the ten years since that vessel was discovered has pr011ided 

valuable data includirxJ video tape rec ords of the wreck site, an assessment of 

the K>NITOR' s rate of deterioration, am actual recovery of parts of the 

vessel. 
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NATIONM. WF.ATHER SERVICE 

The mission of the National l�ather Service (�} is to provide accurate 

and timely warnings and forecasts of weather corxii tions to ensure the safety 

of the population, mitigate property losses, am improve the econanic 

efficiency of the nation. In support of that mission, the NWS carries out 

programs of research which involves develoI;Jnent of new or improved observation 

and forecast techniques. The marine-related research of NWS during the period 

FYs 82 -85 is described in the following material. 

Marine Forecast Technique �velopnent 

Hurricane Storm Surge F orecasting. The dynamic hurricane storm surge 

roodel, SiffiH (Sea, lake, and Overland Surges fran Hurricanes}, was adapted to 

five cdditional coastal areas in FY 82. 'lwo areas were cdapted in early FY 

85.a SiffiH is now available for 22 areas along the Gulf of Mexico and Atlantica

coasts for real-time hurricane storm surge forecasting. The SLOSH roodel 

considers the inland routing of sea water, overtopping of barriers, flow of 

water through gaps in barriers , and flow through channels. In areas �ere 

SiffiH is not yet available, the SPLASH roodel, a less sophisticated model which 

treats the surge only up to the open coast, continues to be used 

operationally. SiffiH is also being used extensively as a tool for hurricane 

evacuation planning. Through a series of sr.arn canputer simulations of 

hypothetical hurricanes, areas of potentialaflooding are delineated. SLCEHa_ 

also aids in predicting the timing of surge and winds associated with 

hurricanes. Model improvements to SiffiH continua to be made. A treatment of 

river banks with their associated changes to the surge flow has been cdded. 

Coastal and Oceanic Forecastin;J. Experimental tests continue on a 

canputer-generated program that provides worded forecasts for the Atlantic and 

Pacific Ocean high seas areas. Experimental crn1puter-generated weather 
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NOAA's Hurricane Storm Surge Forecasting Model 
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in predicting the timing of storm surges and winds associated with 
hurricanes. The map shows the 22 coastal areas now covered by SLOSH. 
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forecasts are provided to the forecast of fices in Washington and San 

Francisco, where they are under evaluation. 

Numerical Modelling 

NWS scientists have developed an operational global sea surface tempera­

ture analysis. The analysis bleoos in situ data which define "benchnark" 

temparature values in re,;,ions of sufficient data and satellite data, which 

define the shape of the temperature field between these points. 

A Bering Sea ice edge model developed by a N)/\A laboratory was adapted by 

the �s for operational forecast applications. The model is based on dynamics 

am thermodynclllics of air, sea, and ice interfaces. A model has been devel­

oped to forecast potential ship superstructure ice accretion for the Northeast 

Pacific and is available to Weather Service Forecast Offices. 

Cata Buoys and Autanated Metoorol(XJical Systems 

The National Cata Buoy Center (NIBC) mission includes the responsibility 

for designing, implementing, and q;ierating autanated systems for acquiring and 

reporting marine envi:rormental data. BeginninJ in the early 1970's, the 

enJineering capability and q;ierational expertise were develq;ied that resulted 

in the evolution of prototype nDOred buoy systens in to the large, highly 

reliable stationary buoy network that now exist s. A decade later, the mature 

nDOred buoy technology was adapted to meet the danaoos- for -envi:rormental data 

alorg the nation's coastlines through the Coastal-Marine Automated Network (C­

MAN) . At the sane tine as the nDOred buoys, but in a separate develo:pnent, 

drifting blx)y systems rapid ly evolved, enabling their utilization in a wide 

variety of netoorol(XJical and ocean(XJraphic applications. 

Th.e NIBC moored booy network consists of approximately 40 automated booy 

stations off the coasts  of the United States arrl in the Great lakes. The 

buoys acquire marine surface meteo:rolCXJical and wave observations and relay 
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Hurricane Carol floods Edgewood Yacht Club in Providence, RI, September 30, 1954. 



them via satellite in near real-time for use in 'weather analyses and 

forecasting. Major advances occurred in FY's 1983, 1984, and 1985, including 

implementation of an array of four deep-ocean I1DOred buoys surrounding the 

Hawaiian Islands, am the successful operation of an experimental directional 

wave measurement system on a booy off southern California in support of the 

1984 Olympics sailing canpetition. 

Olring the 1983 to 1985 period, NtBC canpleted the installation of the 

initial segment of C-MAN. Totalling nearly 50 in number, C-MAN stations are 

located on coastal hea:Uands, islands, and Coast Guard offshore light 

platfonns and large navigation buoys. Each station autanatically acquires 

surface envirormental d:>servations that accurately represent the "weather at 

the critical land-sea juncture. Fonnatted data fran headlan:i sites are 

provided to local weather offices by landlines, where available. In crldition, 

all C-MAN systems telareter data in near real-time via satellite for 

dissemination nationwide. 

Substantial growth has occurred in both the capabilities and applications 

of drifting data buoys. Small, expendable, and relatively inexpensive ($10K) 

drifting bu:>ys are deployed by ship or aircraft and alle1#ed to drift freely in 

the ocean. O:ean and "weather data as well as buoy position are d:>tained via 

the TIRCE polar-orbiting satellites. As a result, drifting buoys are ideal 

for obtaining envirormental rreasurements fran rem:,te oceanic regions or other 

areas devoid of data oources. Cbservational capabilities of drifting buoys 

include mt only surface "weather parameters such as wioo speed an:i direction, 

baranetric pressure, and temperature, but also subsurface temperatures using 

attached thermistor lines. Recent developnents include the deployment of 

three drifting bu:>ys into the p,3th of a hurricane (Hurricane Josephine in 

1984) and the use of large quantities of drifting buoys to support the 
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T ropical Ocean Global Atmosphere (TOOA) experiment. � is concerned with 

quantifyin:J the effects of ocean-atrcosphere dynamics, such as the El Nino/ 

Southern Oscillation phenanenon, on global climate. 

NOAA/l:'W, Tsunami Warning Service 

The NWS maintains operational support for tsunami warning services 

throu;Jh the operation of the Pacific Tsunami Warning Center an::1 the Alaska 

Tsunami Warnin;;J Center. Mninistrative support and facilities are also 

provided to the International Tsunami Information Center in Ebnolulu. Efforts 

to improve the Tsunami Warning Service have proceeded in many areas. In 1983 

real-tine seismic data exchange was established with the U.S. GeolQJical 

Survey so that both the Pacific and Alaska Tsunami WarninJ Centers now have 

sufficient seismic data available in real-tine to rapidly locate aoo evaluate 

eart�kes throughout the Pacific. In 1984 seismic data was bein;;J canputer­

processed in real-tine to prCJ11ide faster earthquake location and magnitude 

infonnation. 

Applied research begun in 1984 is bein;;J continued for areas designated as 

seismic gaps to evaluate the potential tsunami threat throu;Jhout the Pacific 

and to improve operational procedures. Research is also continuing in the 

developnent of a predictive tsunami impact capability usin:J an empirical 

analysis of historical data, canbined with probability studies for tsunami 

generation. The initial predictive capability will be canpleted in 1985 for 

the Hawaiian Islands for application in real-time during a tsunami warning 

emergency. The concept will gradually be enlarged to apply to other coastal 

states and then throughout the Pacific. 

In order to improve tsunami data acquisition, tide platfonns are being 

installed at strategic locations in the Pacific to transmit required tidal 

data via the C-.eostationary Orbiting Envirormental Satellite (GOES) L� a near 
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real-time mode. The first units were operational in 1984-85 at Johnston 

Island; at RarotorYJa, Cook Islands; at Nauru; arrl at Majuro, Marshall 

Islands. Other units will be installed at coastal and island locations in the 

Pacific durirg the renainder of the decade. These installations are beirg 

accanplished in coordination with research efforts at the University of Hawaii 

and Oregon State University in s upport of the Integrated Global Q:ean Services 

System (ICDSS} and �- It is through the continued application of satellite 

technology that required seismic and tidal data can be transmitted to the 

Warnin;J Centers in near real-time to improve the resp::mse time for detection 

and evaluation of tsl.ll'lamis, which pose a threat to the United States am other 

nations in the Pacific. 

t'.; 
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NATIONIU. ENVIR<Jr,MENI'AL SATELUTE, D!\'IA, AND INFOR-iATION SERVICE 

The National Envirorniental Satellite, Iata, am Information Service 

(NESDIS) has resp::msibility for all of NCll\A 's satellite operations, as well as 

acquisition, storage, retrieval, and dissemination of scientific data am 

information derived fran � 's research and :rocmitoring activities. The 

NESDIS made significant contributions to various agency marine-related pro­

grams or activities during the FY 82-85 period. These are described in the 

following material. 

I:eep Seabed Mining - Sea Surface Monitoring 

A study was initiated in 1982, and is continuing into 1985, to evaluate 

the p:,tential of satellite rem::>te sensing as an independent tool for observing 

p:,tential surface and near-surface environnental effects of ocean mining. 

This research is carried out in supp:,rt of NOAA.'s nonitoring resp:,nsibilities 

under the I:eep Seabed Hard Mineral Resources Act (P.L. 96-283). 

The objectives are to establish high-resolution, satellite-derived base­

line data of the tropical Pacific Ocean fran which oceanic variations may be 

rreasured against long-term rrean conditions. Research involves the acquisition 

and analyses of data sets fran the NCll\A polar orbiter's Advanced Very High 

Resolution Radiareter (AVHRR) aoo the NASA Nimbus-7 Coastal Zone Color Scanner 

(CZCS). 

Preliminary analyses of both AVHRR and CZCS satellite images indicate 

that sea surface temperature (SST) and chlorophyill concentrations in the 

prop:,sed mining sites are within the measure:nent capabilities of both 

instruments for cloud-free areas. 
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Ocean Thermal Energy Conversion (arEC) 

Research was undertaken in 1982-1984 to determine the i:x>tential utility 

of satellite-borne sensors for ironitorirrJ the envi:rorment in the vicinity of 

planned OI'EC facilities. A case study was canpleted on a p:,tential Ol'EC site 

near Punta Tuna, Puerto Rico, usirrJ data fran the AVHRR flown on the NCAA-7 

i:x>lar orbiting satellite. Selected AVHRR imcges were analyzed to determine 

seasonal dif ferences in the SST field near Punta Tuna, aoo to estimate the 

magnitude of localized SST ananalies detectable in AVHRR data. 

Tine series ireasurements f ran the AVHRR were analyzed for the naturally 

occurring SST variations in 1982 for the ocean area near Punta Tuna to provide 

input to baseline data for establishirrJ oonnal SST variability. Average ocean 

surface temperatures for the Punta Tuna site were canparable to historical in 

situ rreasurements, aoo the agreement between the AVHRR and in situ rreasure­

irents was in line with that fmmd by other investigators. 

In addition, this research addressed the question of h::>w large aroc­

related chanJes must be in oroer to be observable with AVHRR-type infrared 

sensors. Initial results sh::>w that Ol'EC related signals of a few kilareters 

extent t,,,10uld probably have to be at least O. 6° c warmer or colder than the 

undisturbed backg:rouoo to be observed with AVHRR-type sensors. 

El Nino 

The 'f:iOAA.-7 AVHRR was a vital tool for :roonitoring the 1982-1983 El Nino 

episode in the Pacific Cx:ean. DevelopirrJ atypically f ran past El Ninos (such 

as in 1956, 1966, 1972), it began during the summer of 1982, nearly six :roonths 

out of phase, and was significantly stronger than a typical event. As wanning 

develcped in the mid-Pacific, west of the dateline, the satellite's 

rreasurement of SST augmented a few ship rep'.)rts of temperatures to prO\Tide a 

near-canplete record of the El Nino event. The 1982-1983 El Nino produced 
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ananalies in wanning of the surface waters of 6° to 90c off t.ha Peru and 

Ecuador coasts durirg its peak in early 1983. By surrmer 1983, the wann waters 

seemed to lessen their influence on the eastern tropical Pacific. Al.trough 

rigorous quantitative evidence was diminished in tha satellite-derived 

measurement of SSI's because of atmos!_ileric/stratospheric aerosols fran the El 

Chichon volcaoo eruptions imnediately in advance of the El Niro activity, the 

surface develq;:ment and evolution of the wanner water were better p::,rtrayed 

than they hcrl been durirg previous El Nioos. After a study (1983 -1984) of 

sulfur-rich volcanic eruptions in the tropics and subsequent changes in ssrs 

in the eastern tropical Pacific CNer tha past 100 years, a significant 

correlation was observed. The results of this study suggest that the El 

Chichon eruption of aerosols in tha atrrosphere played a role in the El Nino 

event of 1982-1983. 

Sea Surface Temperature 

Sea surface temperature (SST} studies in the period 1982-1985 focused on 

t'NO areas of research. These are: develoI,'ltlent of multi-channel sea surface 

temperature (MCSST} techniques and the generation of Advanced Very High 

Resolution Radianeter (AVHRR} data bases. 

Before 1982, AVHRR data were not recrlily available to the user for 

environmental studies. This problem has been partially corrected with the 

develq;:ment of the AVHRR experimental data base, which generates imagery of 

at:rcospherically-corrected SST patterns (usirg the MCSST technique) of the open 

ocean, coastal, estuarine areas, flooding rivers, as well as studies of severe 

weather phenanena. tata are acquired fran the NESDIS mass storage device that 

contains all the AVHRR data collected � the satellite. 
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T_his acquired data is put into the experimental data base. The present 

configuration of the experimental data base is a disk file which is replaced 

every 24 hours and put onto an archival :mcgnetic tape which is available for 

about thirty days before it too is replaced with a new set of data. Informa­

tion is acquired fran eitoor too disk file or 3D-day archive tape and pro­

cessed by caiputer into imagery. Examples are: (1) Hurricane Lili, tha first 

ever Cecanber North Atlantic Hurricane to be recorded by an environnental 

satellite, (2) arrl caiputer-generated contoured analyses of envirormental 

parameters such as temperatures or reflectances. Othar ra:oc>tely-sensed marine 

parameters include SSTs of the Sargasso Sea arrl the Persian Gulf, arrl turbid-

i ty and ssr patterns in the Chesapeake Bay. 'lhis imagery can be acquired within 

48 hours of tha time the data have been saved on the mass storage device. 

Nighttime Sea Fog Cetection 

The occurrence of sea fog in too New Eng land coastal area causes [X)Or 

visibility which affects helicopter flights to arrl fran offshore oil rigs, 

recreational and camnercial boating, and flight operations at coastal air­

ports. IXle to the lack of conventional surface reports in this area arrl the 

need for frequent interval reports, geostationary satellites are being used to 

gather infonnation. Tha primary instrument on these satellites, the Visible 

Infrared Spin Scan Radianeter (VISSR), provides observations of the Earth in 

digital fonn evecy 30 minutes, continuously, to operational users. The VISSR 

produces visible ( 1-km resolution) and infrared (8-km resolution) imagery 

which is available as hard-copy images or digital data on magnetic tape. 

Using the geostationary satellite imagery, daytime detection of sea fog 

has been successful. Visible imagery shows geed contrast between tha sea fog 

cloud and the surrounding water, allowing the boundaries of the sea fog to be 

easily viewed. 
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An example of Coastal Zone ColorScanner·Tcics) il!Jagery ovbr planned deep 
seabed mining sites. The area is centered at 137 W and 13 N. Chlorophyll 3ranges from 0.05-1.1 mg/m 

°
. White areas are clouds. Note frontal zone peak 

at 138  w. The imagery illustrates chlorophyll patchiness and frontal 
codpitions in this part of the tropical Pacific. 
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Nighttime detection of sea fog has been limited by the infrared ima;;Jery 

which displays a small thennal contrast for locating sea fQJ boundaries. A 

recent study concluded that nocturnal sea fog boundaries can be located on 

specially enhanced infrared imagery where the oonnal sea surface temperature 

(SST) patterns are known. Enhancanents of infrared ima;;Jery have been devel­

oped based on known SSTs in order to increase the thennal contrast between 

the ea surface and the sea fog. Applying these enhancements to cloudless in­

frared ima;;Jery ard then canparing this to nocturnal enhanced infrared imagery, 

enables one to locate and delineate the ba.mdaries of the sea fog at night. 

Ocean Color Research 

Ocean color research is continuing to utilize the Coastal Zone Color 

Scanner (ClCS) on Nimbus-7 to develop quantitative techniques in the rreasure­

ment of concentrations of plankton and other near-surface material. 

Analysis made in 1984 of ClCS data revealed dramatic changes of pigment 

concentrations around the Galapagos Islands during February and March 1983. 

These changes were associated with the unusual oceanographic conditions 

observed during the 1982-1983 El Nino fran a t:ersi;ective never before 

p::>ssible. Canplete reversals of ocean currents revealed significant changes 

in the downstream phytoplankton distributions. This redistribution of food 

resource may have significant causal relationships on the reproductive failure 

of sea birds, marine mammals, and primary productivity. 

The CZCS has been used to examine warm-core rings in the Northwest 

Atlantic. These rings are observed to have h::>rizontal dimensions of 100-200 

kms and vertical extents of about 1000 rreters. Study shows that the ClCS can 

follCM and document life histories of warm core rings according to their 

surface pigment concentrations. Ocean color analyses can provide an 

indication of the mixing between rings and slope and shelf waters and for 

study of ecosystems impacted by these rings. 
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