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Thanks, Credits and Kudlos

Many people and organizations helped me to know and understand the
National Sea Grant Program. It is not possibie to name them ali, though
named or not | am indebted and gratelul tor their patient etforts an
understanding. Among them are:

.

. Bab-Abel and the statf of the NOAA Office of Sea Grant in Washington,

with a special note of appreciation to Program Analyxt Ernest Greenwald
for his prompt responses to my many requests for dgta

.1 Those Sea Grant Directors who took the time and troubie to thought-
fully reply to my very demanqu questlonnalre in the aggregate, their
repiies provided an extraordinary insight into the thinking and dedication
that makes Sea Grant the firmly based success it is. . .

. Those many Sea Grant communicators who told me about their
individual State's program, who answered repeated requests for informa-

tion and pictures with promptness and good humor and, without whom,

Sea Grant’s light wouid be very much under a bushel . .
e}

N

a

. Those Sea Grant Marine Extension Agents who took the time to explain
and show me what they are doing and how thay are donng it. They dre the-
_linchpin of the whole Sea Grant effort .

.. Joe Easley, captain-owner of the fishing boat Estop, out of Coos Bay, . .
Oreg., and other fishermen in North Carolina, Maryland, Rhode Isiand,
and elsewhere for the opportunity to talk and go to sea with them . .

. Tom Flor, Marine Science Research Assistantv'at the Univérsitfof South

Carolina, for his help in preparing the tables, proofreadirtg the manuscript,
and critiquing it for flow, organization, and interest.

-

. Neilie, myyife, for her patience during'what proved to be a rather more

demandlng* ut still fascinating——task than antncupated and for her always ’
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vaiuable asslstance m proofing and edmng v o
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. And, all those others who went out of their way to help increase my.-

understandmg of this mest remarkable program. ' . } .
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“Since ahtgnt times man's relationship with the sea has baeen af;slgﬁﬂ'lcant
one and bnd which has necessitated that man search for a. way tq harness

1o tramindous power of the sea for his own benefit. The sea(has brought

both good and bad: It has been a life source, it has been, tse of

death, ghd it has brought man new beginnings. The new beginhings which
the s@a can now provide have overwhelming implications for fnaniind's
future in terms of future energy supplies and food resources. Scidntists
feel that the sea will provide the answers to these complex pri{blems of
survival-and progress which face us in the future. _)
~ .ot

“The conclusion seems obvious: We must continue to supportan ,
educational endeavor which is teachmg us to explore and expl!dit one of

. the world’s greatest natural resources, the treasurehouse of the sda.

Thanks to the Sea Grant College Program the great unknown of the sea is
becgming more comprehensible, mpre' manageable and an even more
harmonious and helptul part of the world environment. This is our
opportunity to initiate a second decade of cooperative scientific research
and investigation in this important area,” ~ =

Thomas P. O'Neill, Jr. . :

Speaker of the House of Representatives

!
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The World of Sea-Grant

There are no hard and tast detimitations to the world of Sea Grant. In
goneral it mcludes coastal lands to some moderate dustan(,e inland-—say,
50 milesy—their abul\ung bays, estuaries and tidal rivers and the offshore
waters, seafloor, and subsoil of three great oceans, the Gulf of Mexico, and
the Great Lakes. This means the coastal zones and offshore waters of 30
of the 50 States, the United States dependent territories and islands, and
the Commonwealth of Puerto Rico. : .

The World of Sea Grant has 20.000 nmiles of general coastline, 93,311
miles ot detailad tidal shoreline, 600,000 square miles of land and inland
waters, more than 60,000 square miles of territorfal sea, and some 830,000

. uare miles of water continental shelf and suPmerged lands. The 200-mile
gnomm zone raises that last to more than three million square miles

. /and includes the resources of the supetjacent waters as well as of the
seafloor and subsoil. In contrast, the land anea of the 50 U.S. States is
3.6 million square miles.

The national continental margin contains the United States' largest -
untapped reserves of oil and gas, Slnce 1946, more than 17,000 wells have

" been drilled in the oftshore waters ot Louisiana, Texas, California, and
Alaska. Many more States are being added to the list, and the pace of
exploration is accelerating. Hand-in-hand is the need for expanded refinery
capacHy. ‘ .

There is a similar demand for more electricity generating plants. The,
majority of those planned and being built is in the coastal zone; as the .
number of acceptable sites dwindles, there.is pressure to locate them
offshore. / .

These'same waters contain the world's richest fisheries. In excess of
12 billion.pounds of fish are taken Yfrom American offshore waters annually
—up from 4.4 billion pounds in 1948. Virtually all of that exparsion comes
from increased forgign fishing efforts. In 1973, more than 150,000 full-
and part-time U.S. commercial fishermen operating about 87,000 small and
large fishing vessels caught 4.7 billion pounds of fin and shellfish with a

"landed value of $907.4 million. Foreign fleets justbeyond the 12-mile limit
caught 7 billion pounds. Thé World of Sea Grant also centains an estimated
3,000 fish-processing houses and wholesaling establishments employing
some 90,000 people. -

Some 624 counties and mdependent cntnes——-a third bf the U S. total—
are entnre!;’ @r substantialily within 50 miles of the shoreline. They contain
more than 110 million people. 54 percent of the national total—compared

“to 46 pércent in 1940 and 25 peroent in 1850. Of 33 Standard Metropolitan

Statistical Areas (a Census Bureau definition) with a population of a million

Qr more, 23, with more than 63 million peopls, are in the World of Sea

Grant Twanty-five coastal counties alone acceunted for 75 percent qf the

national population growth during the 1960-70 decade. Of some 274 N

~ counties actually on the ocean, Gulf of Mexico, or Great Lakes coasts, all

but 55 showed population increases during this periad. .

Coastal zone populations earn an average of $500 more a year than
those living inland.” Of 15 States with a median family income of $10,000
or more, 14 are m the World of Sea Grant. Conversely, of 13 States with;a

medaan family income of less than $8, 000 a year only fwe are there

-
. . . -

-
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1. most efficlent way to move this oil over water is in VLCCs (Very Large ;

“ .,

With tess than 17 percent of the national land area, the World of Sea
Grant contains more than 40 percent of all manufacturing plants with 20 or
more employees. Some 60 percent of all U.S. refinery capacity is found in .
just four coastal-States—Texas, Louisiana, California, and New Jersey.

All of the Nation's 630 million tons (1972) of waterborne foreigh trade pass
through the World of Sea Grant, as do some 243 miilion tons of domestic

* coastwise wateerrne trade. Serving this trade are more than 1,600 marine
terminal facilitios in 132 ports with controiling channet depths of 35 or more
- feet. Ali but two of America’s 10 busiest airports arq in the coastal area.

_ Meanwhile, the United States remains absolutely dependent on ifports
for its energy requiremenfs—some 40 percent of its néed in 1975-76. The’,

Crude Carriers). There are more than 500 of these giant ships transporting
oil from the Middle East and elsewhere, but there is not one Américan port
whigch can accommodate them. Ports undoubtedly will be built, and they  *
anquestionably will be built in the World of Sea Grant, as wilj the special’
facilities required for offloading LNG (Liquefied Natural Gas).

_« Not counting houses, factories, docking facilities, offshore oil piat-
forms, and the like, there are morq "than 3,000 major modifying structures-
in the World af Sea Grant, including 725 jetties, dikes, and breakwaters
with an average length of 930 feet, 464 causeways; 525 pier bridges; and
1,165 dredg®d channels of at least 35 feet. It contains more.than 3,500
miles of intracoastal waterways. Each year, some 140 million cubic yards/
of dredge spoil are disposed of in the region’'s‘open waters, and another

billion gallons of municipal wastes are discharged daily into coastal waters,
while ocean dumping.of other wastes is officially tallied at 12 miilion tons a
year—mostly along the Atiantic coast, mainly industrial wastes and sludge
from sewage treatment plants. Iin addition, there are some 10,000 poIIutlng
spills a year, mostly petroleum products and mostly in the World of Sea
Grant

If this World of Sea Grant is where people like to live and work—and
obviously. it is—it is also where many more like to play. Of 21, 724 miles of
U.S. tidal shoreline with a “recreation potential,” 19,934 are privately
owned. Of the publically owned 1,790 miles, access to 581 is restricted
because they have been taken over by military bases, space statlons, and
other Federal installations. This leaves only 1,200 mlles (less than 6
percent) for public recreation. -

About 120 million people spend $15 billion a year on beach and other
water-related recreation, and both figures are rising rapidly. Swlmmmg,
sunning, and ether beach activities are the most popuiar coastal: recreataoxy~
During $he past 20 years,ghe number of marine sport fishermen has
_Increased at a rate of 10 percent a year, while their expenditures have.
"gone up-at a rate of almost 11 perbent Some 16 million now spend more
than $2 billion a year on this spdrt alone. Recreational boaters in the
World of Sea Grant number over 20 million—of which 40 percent prefer
sall—and their number is rising by at least 200,000 a year.

" The World of Sea Grant contains some of the Nation’g  most important
flyways and wintering areas for migratory waterfowl. These flyways are

C? miltion cubic yards are dumped into specoal coptainment areas. Elght\
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tacilities.

L

eseenhal to survival of the species that usgthem_ yet-become unusable if
occupied or modified by man’ These waterfow! provide recreation for about
two million hunters who spend a quarter of a billion dollars a year én this
activity.

Estinghtes vary, but at /east two-thirds of the' marine fish caught by
sport and commaertial fishermen depend absolutely on coastal marshlands
and estuaries for all or critical parts of their lives. Of the original 127 million
acros of wetlands in the United States, only 75 million remain—a decline of ¢
40 percent. The survivatl of this resoygre and of the tand and sea animals
that depend an it requires that it be left largely unmodified by human-
intervention. ) C N

Also in the World of Sea Grant, the National Park Service operates
22 major recreational areas-—including 13 national parks and monuments,

9 national seashores and lakeshores—and 28 historic sites. The National
Wildlife Retuge System includes 91 coastal retuges totalling some 20.4 -

million acres. The U.S. Army Corps of Engineers itself operates numerous
recreational areas as adjuncts-to its flood control'and waterways activities.
Additionally, there are mahy State-owned and operated coastal recieational ’

There emerges in this hlqh -demand market still another compellnng
use of coastal and marine resources—one of potentially great national
benefit. That is’aquaculture, the husbandmg of marine and freshwater
plants and animals for the.food industry. Where such farms are located,
they cannot but restrict the extent to which such areas can be used for other
purposes. \ \ '

In addition to oil, gas, tish, and electric power, in addition to marine |
trade and recreation, in addition to new housing and industry, in addition -
to aquaculture and the wetlands conservation |mperatnve in addition to
these and other pressures, the offshore and coastal World of Sea Grant
also produces some 18 million tons a year of seashells (for cement and . /
construction aggregate) worth more than $50 million and 100 mitlion tons
of sand and gravel (other than that needed for beach replenishment) with
an onsite value 0f $250 million. Estimated reserves of these resources run
to billions of tons:

From seawater itself we take $180 million a year of magnesium metal

~ and compounds, bromine, salt, and freshwater. A variety of other metals

ahd minerals—gold, platinum, titanium, copper, iron, zinc, manganese,
glauconite, barite, phosphorite—are either being mined in small quantities
from beaches and submerged coastal lands or have a near-term potential.
Some of the Nation’s most important phosphate deposits are found beneath
coastal marshlands.

This thumbnail sketch does not cover all of the resources and activities
in the World of Sea Grant. It is not intended to; that would take a book.

‘Rather, it is designed to g8how the diversity and intensity-of rising pressures

on our coastal and marine resources, and their importance to the national
well-being. Both the World of Sea Grant and its resources are finite.
There is no type of human activity that octurs inland that does not also

“otcur in the World of Sea Grant. But a number of ocean- and estuarine-
related activities occur only there. Add to this the greater complexity of

\]
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Jboth the human and natural environments, and the crescendo of growth that
characterizes the area, and one is faced with a management problem that ts
immense, intricate, and sensitive—and in the resolution of which the stakes
are many andhigh. indeed, it is a public management chailenge without
precedent both in stope and urgency. it is for the purpose of heiping to
develop the knowledge, tools, and skills necessary to this task that Sea
Grant exists. '

*.. . the purpose of the National Sea Grant Program is to accelerate
national development of marine resources, including’their conservation,
proper management, and economic utilization. This is to be accomplished
through the sponsorship of programs which encompass (1) }Qsearch
applied to real and current problems, (2) adequate training and education
of manpower, and (3 transfer of technology and knowledge to the

people who need it in a form they can use."

Dr. Robert M. White L ‘ ;
Former Administrator .
National Oceanic & Atmospheric Administration
U.S. DEPARTMENT OF COMMERCE ’

N
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The World ot Sea Grant—the somewhat statistical
- p .. . €538y —is more than a mere tally of syper-

' latives. It is the diagnosis of a problem.and the
settingdor a challénge. It describes in geographic,
economic, demographic. and societal terms the
tremendous variaety and rising intensities of

, pressures of use and nonuse baing imposed on
the complex. diverse, delicate, and finite environ-
ment where man. land, and sea meet. America's
coastal seas and bounded land are the locus of
special resources of great variety on whtch the
Nation increasingly dapends for its fiture growth
and well-being. For many reasons, it is where
] more and maqre people and industries want to
settle, work. live, and play. It is aiso, therefore.
where thé greatest pratection is Yequired of the
- natural environment if its resources, both living
and nonliving, both economic and abstract, are to -,
be preserved for the use of thls and future
generations. 4 : '
The pteblem is to understand the interrelation-
ships of &l these different kinds of human activ- v o
ities with each other and with the natural milieu “Just as the scholars in the Land Grant Colleges de-

" onwhich they are imposed. The chatlenge is to veloped a passion for,the land and led not only in ways .
ranstor tha understanging lotho Nation as.a 10 bl o 1, bl e 1 eser e
whole and to devise and execute planning and- literature, engineering. modicine, Jaw, public adminis-
management schemes to provide the greatest tration, and potitics to develop a public which will not
benefit to th§ greatest number of people in both. only homestead our new spaces in the sea, but colo-
the present and the future. This requires a fine nize and civilize them through an integrated inter:' ‘
balance beween exploitation and yge, on the one ~ 9/sciplinary education in the Sea Grant Colleges.” L7
} * hand, and conservation and preservation, on the Dr. Athelstan Spilhaus » e
other hand. This requires management and ' , - v . - -
regulatory strategies ang institutions which rec- creating new ones demands a very special -
ognize the needs, expectations, and equities of approach in areas of great ecologic,-economic,
the present without abrogating responsibilities to cyltural, and political sensitivity\The first tagk has
the future. It requires continuous and intimate been to ptoduce the pgogesses by which such * -
4 two-way interaction with people and economic goals (‘:'oulg be achieved most logically and most
o entities in ways that are responsive to needs, yet economically. Qne such process is the National ‘
are neither abrasive nor divisive. It requires levels  Sea Grant Program of the Dlepartment of Com- *~
of knowledge and awareness among both man- . merge’s National Oceanjc and Atmospharic
agers and the general public-that are without . “Administration (NOAA). ; Cot
"precedent. To accomplish these things in the least In the early 1940’s, Dana E. Wallace—as Chair-
_ costly, most effective manner, to-balance the do’'s . man of a committee of the Atlantic States Marine
C with the dan't’s,"and to resolve ceriflicts without _ Fisheries; Commission—outlined the parallel
“ Point Judith, Rhode Island. -~ - | S . . . r
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etween Amerivan agriculture umder L.and Gvant
nd the negds of the U.S. national seas.,
¥ In 1963, Dr. Athelstan Spihaus propdsed asys-
tem of Sea Grant Co]legeo to do tor tisherieg and

+ other marine rgsources what Land Grant t\ad done

tor agriculture and the “mechanic arts” a century
earlier.

Tha Sea Grant Colleges and Program Act was
signed into law in 1966, and oarly in calendar year
1967 the Office of Sea Grant came into being.

.. Today (1977), the National Sea Grant Program
tptals some $48 million a yaar, ¢
Is Federally funded and one-third of which is
provided ipcally by the atfected States and
communities."As of June 30, 1976, this money
underwrote 57 grants which, in turn, supported

' . 692 separate pfojects. Working on thesg were

-3.637 people, rn(,ludrng 1,685 faculty and other
professionals, 747 graduate students, 395 under-
graduate students, 279 technicians,'358 clerical’
warkers, and 173 others. Not all of these people
.work fulitime on Sea Grant projects, however,
and the full-time equivalent total was 1,910. These
‘Reople and projects were dlstrlbuted amoung more
than 200 universities, colleges junior colleges,
~technical schools, State agencies, and other
organizations in 29 States, the District of
Golumbia, American Samoa, Guam, and the-
Pacific Trust Territories.

__But Sea Grant4s neither discerned nor under-
stood by statistics atone. The statistics merely
indicate Sea Grant's fiscal dimensjons. This is the
_stpry behind those figures. ' —

7

Phiosoph VAN | Prec e( ent
Though Sea Grant is new,the basic idea comes
from an earlier century Jonathan B. Turner in

1850 first. proposed-'A.Plan for-a State University--+—— —

for the industrial Glasses." It was academlc even

" social, heresy. At that time, universities were elltust
institutions turning out atavored few lawyers,

- 'doctors of medicine, educators, and members of
the clergy. They were dedicated more to the -

-

i
Latn(ﬁotn Twenty- severq_ears later, the Hatch Act,
authorlzed establishment of a system of agricul-
tural experimént stations, and in 1914~~52 years

-~ after the original Land Gramt College Act—the:

Smith-LeverAct tormalized the Agrigultural
Cooperative Extension Service. Given this ¢
country's then-abundant natural resources and

. the-dynamic energy of its people, the system of _

-thirds of which

“transfer of existing knowledge than to the devei- * -

opment of new knowledge. Turner proposed new

, institutions which would be open to all, at which .
*,.agricultural and technologic subjects would be -
taught and Where research and experimentation—
" the pursuljt of new knOWIedgemwould be under-

) taken R

"It was g 12-year struggle over muich. opposition,’
“but in 1862, Senator Justin S, Morriil's Land Grant
. Act was dlgned into law by Presrdent Abraham

E

Land Grant Colleqoe——probably more than any

oHfer single development-was responsitye for

the tremendous growth and excellence of this -

‘Nation’s agficuiture and industry, a‘record yet to
be ma‘tched by any other ration.

Just 113 years atte; Turner's historic proposail;
‘oceanographer, inventor, and writer Dr. Athelstan
Spilhaus on September 12, 1963, asked a meeting
of the American Fisheries Society in Mlnneapolis
Minn.; : : -

T %
Why, to promote the relationship between
ademic, State, Federal and industrial institu-
tions in tlshehes db we-not do what wise men
hag done for the better cuitivation of the land a
tury ago? Why not have‘Sea Grant
Colleges?

The seed thus planted germinated, took root

' and grew into the National Sea Grant Program.

Even as Land Grant was responsive to the

great inland trek of America’s burgeoning millions, -
- 80 is Sea Grant responsive to the couptermigration
, tothe coastal area and the acceleratlng extension

of human activities seaward.
There are similarities and there are differences
between Land Grant and Sea Grant. A brief com-

' parison of the two programs serves as a ‘good
introduction to the rationales and methods of Sea ~

Grant. The three key words are education, ¢
experiment, and extension. .o

83

Educotlon . .

JLand Grant extendéd hlgher education to the

needs and aspirations of a whole and uncom-

monly energetic Nation. Recognizing education’s .
Apotential role in realizing economic, social, and

- political growth, it introduced great diversification
. of study disciplines arid degree programs. That its

initial emphasis was on the “agriculture and the
.mechanic arts" was a function simply of §#e

« needs and oppOrtumtles of tha time. Its basic

principlgg apply equally to:the needs ahd oppor-
tunities. of coastal and marine resougges, which

18 the tirst rationale of Sea Grant. .

- Ag did-Land Grant, Seda Grant fosters drversitl—

v

.. . . ) .
s
. - . .- " . . IS
2 s v x .

. .. N . R .

.
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cation of study disciplings and degree programs - -




and basic changes in the ways institutions of
higher Iearning think and function. New to the
- 8scene, for example, and of growing value to con-
-temporary society are interdisciplinary educa- . -
tional programs, interdisciplinary team approaches
to probiem definition and solution, and the
- avalution of Sea Grantuniversities as centers of
- knowledge responsive to lo¢al, State, and regional
" needs. Because of Sea Grant, too, different de-
partméants within universities now work together in

ways, and with results, that a few years ago would

have been unthinkable. Institutions which once .
were bi‘tterly competitive now work cooperatively.
The late Dr. Miiner B. Schaefer put it thus:

Perimeantation a_'t the Scripps Institution of Oceanography, LaJolla, California . >

. greatly the sensitivity of the participating uni-

-

the coilege of the sea to bring together men of
all these disciplines to carry out their scholarly
pursuits, research, and educatlon in relation to
- the ocean.. ‘

3.

The pet effett of this has been to Increase '
versities to their public service roles and re- \'
sponsibilities. With this awareness has come a -
wiilingness to abandon traditiorial approaches in
favor of those which encourage'greater respon-
siveness to community needs and opportunities:

- This, in turn, enhances the institution's image in .
its community. In a very elementary sense, Sea

Grant is responsible for bringing about a moti-

Fuifillment of our. destmy in the ocean reqmres
a great deal more than the application of sci-

* ence and technology. This strange milieu, the
sea, presents problems of economics, sociology,
law, and philosophy to which old solutions and
ald-traditions imperfectly apply. New institutions
and neiv ways of thought require development.
Qur entry into this new reaim requires the

- . integration of many disciplings in both the

. sciences and humanities. We need to have

- scholars working closely together in the hard
sclences such as physics, chemistry, biology,
and mathematics; the soft sclences, such as
soctology and economlcs, iy engineering; in
law; and others. There is qg;r obvl.pus need for -

.

~vation among its participating institutions that is

both exciting and rewarding. -

Experiment - !
In 1850, Jonathan Turner urged that: _
To faci,litate the increase and practical a_pbll-.

cation and diffusion of knowledge, the profes-
sors should conduct, each In-his own depart-

~ -ment,.a continued serigs of annual experiments.

This philosophy was integral to the Land Grant
concept from the.very beginning; later, Congres-
sional action only formalized what already was in
being. Similarly, appiied research and develop-
ment Is an essential ingredient of Sea Grant, As



-
.

wyh the early Land Grant Act, the Sea Grant Act

makes no provision for ocean or coastal experi-

ment stations and, indead, specifically prohibits '
the use of Sea Grant funds o buy land and
facihities.

While some Seh Grant institutions have ocean-
ographic laboratories, these seldom serve Sea
Grant in-the same way that experiment stations
serve Land Grant. There'is a dilterence between -
expenment (a;)phed research) and basic lesearch.
Oceanographic laboratories are mostly oriented
taward basic research which usually means
high-seas research, with no goai other than the
quest for knowledge. Sea. Grant is oriented
toward applied rgsearch, specific problen solving,
and it is concerned aimeost exclusively with the
coastal zone and contiguous offshore area. Fund-
ing for oceanographic research comes from
sources other than NOAA Sea Grant—namely, the
National Science Foundation and the Office of
Naval Research—whose projects tend to utilize
fully the capabilities and resources of laboratories
tunded and developed for that purpose. Similardy,
the majority of the oceanographic research ves-

. sels was built for high seas work, and Sea Grant
projects suffer under a low prnoruty in the assign-
ment of shup time.

_ Extensnon

in 1931, W. J. Kerr, then President of Oregon State
Agricultural College (now Oregoh State Univer-
__sity), stated that: .

The first great task of the Land Grant Colleges -
was the development of science and its appli-
catign in agricylture and industry .. . Except for
the resident instruction and extension divisions,
the benefit of the discovery might never have
been put to general use.

" Oregon, State Univeérity's Sea Grant College pro-:
% gram, stated that; .

‘Putting America's oceans towork requires a
ma;or nationdl commitment. The universities
can play a significant role. Training students,

+ - hbwaéver, is not enough. Applied research on .
ocean pfdblems is not enough. But insuring the
public use of knowledge through an organized
advisory program—combined with training and

| résearch-—ig a first team effort.

The Cooperative Extenslon Servnce remains key _

to the success of Land Grant. Similarly, Marine
Advisory Services (MAS), including the Marine
Extension Service (MES), is a core element of

“Tn 1968, Wiiliam Q. Wick, now Directorof —

Marine Advisory Service Agent demonstrates weather
gauge to voluntear in Virginia R

$ea Grant success. Both assure timely and effec-

tive transfer of knowledge to those who need it. '
They also provide a real-time feedback mech-

anism for alerting managers and researchers of

current and upcoming problems and opportumties

The Agncultural Extension Service concentrates

on farmers and rural communities. Sea Grant has

a much broader mission—providing research,

- a@ducation, analysis, advice, and-counseli to local,

State, and Federal agencies and to industry on
the problems, constraints, and opportunities
inhaggent in the use and manmnagement of the
Nation’s coastal and marine resources. Land '
Grant brought the wnde!y diversified yniversity inta
being. Sea Grant enables it to realize nts full-
%“mmﬁnﬁat S
At many institutions, Cooperative Extension
Agents and Sea Grant Marine Advisory Agents ST
work in close cooperalonmmeldmg the long _
experience of the former in extension with-: the _
knowledge of the latter in the coastal zone, the "

RN

*sea, and the people and machines that make their .

way thereby, They make a potent team.

Financial Support o . .
The way financial support ns prowded marks a . A
_ditference betwaen-early Land Grant and early - '

Sea Grant; The Morrill Act gave'Land Grant

_Colleges an initial endowment of 30,000 acres of

Federal lands for each Senator and Member of the
House of Representatives to which the State was

b
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R ontitled. Subsyquently, the Federal Government . | tive way to anticipate.and treat local needs.and
donated 11 ‘383.000 acres ynder this provision.  ~ opportuplities. This approach prbvldés local,
‘ 11! his ear 'ly Sea Grant proposals Dr. Spilhaus central, and accossible sources of knowladgo,
urged that: o ‘research, testing, and analysis. It combines a

knowledgq of lgcal conditions, needs, and expec-
tations wifhy a continulng awareness of develop-
mentswnd practices throughout the United States *
and abroad. It can relate distant technologies, Ty
equipment, and experience to local requirements
and, where existing technology or science is in-
adequate, cogduct orjginal research.
The local r&pousd capability with basic palicy . . ....... . __.
guidance from, and tyo-way dialogue with, Wash-

Sea Grant Colleges should be given grants of
seashore and lakeshore, seawater and bottom
within the tarritorial limits as their experimental .
pf?)tq to stimulate aquaculture in the waters and
the prospe(,tmg and ways of exploiting the
natural resources of the sea bed. These watery

- grants would serve the additional purpose of

s preserving tracts ot seashore and open waters .
' - from the tiercely competitive pressures due to

increase in population and industrialixation— mgto.n assures 'that Sed Qrant. like l.and .Gr.s?nt, v’ .
preserving them not only as natural habitats for also is responsive to national needs. Af:t»ve n~ -
ecological studies but as important nursery volvement at tho local level by scholars and - St
areas for high seas fish and residences for |n- extension agents alike serves as an early warnmg .
%hore tood fish and shellfish. . sysfem ofnincuplent national problems, because . '
- T . - symptoms frequently are more evident in the field
“ - Theoriginal Sea Grant Bill proposed that 10 than they are from the rematg perspective of the
percent of ““all bonuses, rantals, royalties, and Nation’s capital, - Co p
other sums” realized from exploitation of the R B
mineral rasources of the outer continental shelf Moblllzldg Exustmg Rasourcps | oo
be assigned to support the Sea Grant program. The way Sea Grant functions, it does not §0 ST
Neither proposal became law, so Sea Granf fund- much create new institutions and capabilities as r - o
ing is subject to the vagaries of the annual Ct mOblllZGS those that already exist to tacqu new
: Federal budgeting process, though with one im- and exditing challenges. These are the talents and
. portant exception. ' . - facillties already in heing in the Nation's colleges s
The law says that for every two dollars the " and universities. Séa Grant serves as the catalyst ' L

must be provided lotally. Contrary to some earlier  tive for\bringlrig thése intellgctual-and physical
.fears, this matching fund requirement has proved regources to bear on the needs and opportunitie P
to be a.blessing. Because the States must put@p of the’communities those institutions serve. . '

Federal Government puts up at least one dollar ~ 'and, through. NOAA fundingQrovthhe incen-

~ their money, Sea Grant enjoys a degree of local Because they do utilize largely existing people B b
use and involyement that many purely Federal’ ©= ~  and facilities, an asset of considerable pragmatic - . - el
- programs do not. Becauss it is their money, the  vdlue’is created at a comparatnvely low cost to the BT v
States make sure they get a fair return on their " ,_taxpayer G _ ) S - "
ggs;"ger::s(t:;gvf rzeh;}]beclzau:rast:epuns;tutm.ons “ Direct Involvement o . ' o
~ nd o and other loc pport—-no - : : L L
. matching funds, no Federal funds-3they have a Continuous diréct Involvement is what makds bath e

Land Grant and Sea Grant work. Local educators,
sciennsts.\lawyers enginears, extension agents;.
.and others deal directly with the affected peapie.

. ning, matching funds have exceeded the statutory ‘'They pose and-try solutions to preblems. They gan

see the results immediately and in real, not ap- .
_ I . .
' 333 percent and, indeed, averaged out officially .. stract, terms. And so-can those thdy serve. The

‘to something above 40 percent and unofficiaily situation permits and encoutages success. It is

, (lncludlng support provided for Sea Grant = - . S
. not only-a matter of peer approval ‘there is a T .
L ._-._v-g;(:g;cr:f but not tallied “\' ofﬂcua»l toltals) S0 direct feedback I00p which.enables,mistakes, as

learning expenences, t6 contribute. as much to
overall progress gs success. Indeed, cantinuous ‘ .
onsite patrticipation reduces the posslbiluty of. ~ Tl
serious error by encouraging early identitication ' :
._of faults and permitting the ipgposition of remedles
-before serjous damage-i cs one ta eitr;er budget
orreputaion. . - .°

speacial incentive to be responsive to local needs.
Not only is it an incentive that works well, but the
results are so geod that almost from the Begin-

-

-~ Local Response to Local Needs
~ An :mportant characteristic in common is that both
“Land Grant and Sea-Grant are locally planned,
. staffed, and managed. Land Grant has proved and
. Sea Grant is proving this to p.e.a sn_ngular[y offac- -

) . ; ) . - e e . . ' . -

..‘- EMC . . - .‘ .... - .'7. . . '," : . 6 A | o . .r' “\' T ’ - \ ,
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From.a Provon Base

Throuqhout the Land Grant-Sea Grant apalogy
heldq trug. The play is the same; only the sconery
and dimensions are different. In some ways, Sea
Grant Ig played on a somewhat bigger stage, for
itaddresses itself to a much broader spectrum ot

chnstituency. But the prinoiple of local rosponse

local needs. the ability to see what's needed,
what works, and what does not, and the trident
thrust of educatnon ex@nnmnt and extonslon are
the same. e .

Land Grant is old, established, and proven. Sea
Grantis young, still evolving. It is not retracing
Land Grant's long trek up the learning curve,
~however; rather, it starts from that provedn, well-
founded base—-adopting, adapting, and innovat-
ing to best suit its special purpeses. The crisis
conditigns that already prevail in the coastal zone,
tHe rapidly rising importance of marink resources
to the national future and, simply, the contem-
porary pace of events in the latter half of_the -
20th Century already demand far more of Sea:

§r)oblem areas and to a rather more diversmed

L&rant than was elther required or.expeoted of .,

Land Grant in the mjddle of the 19th Century.
Thé record of pertformance Sea Grant has bean

* vable to establish in its first decade provides

evidence that.its contrmmio’n to America’s future
might be svery bit as great as Land Grant’s con-
tribution to America’s present.

- Sea-Grant: Process, Mechamcs
and Control

Dr. Spithaus’ propos/l drew an immediate

Yenthusiastic Tesponse. in August 1965, Rhode
. Istand Sénator Claiborne Pell introduced S, 2439
" to provide for “'the establishment and operation ot

Sea Grant colleges and programs of education,
training, and research in the marine sciences and

..a program of advisory services relating to activi-

ties in the marine gciences . . ."” In October of that

year, under the strong leadership of the University.

of Rhode Island’s (URI) Dean of Oceanography,
Dr. John'A. Knauss, a national conference on
“The Concept of a Sea Grant University” was
convenad at Newport, R, and gave structure and
substance to Dr. Spilhaus’ proposal. The proceed- -

ingg of that conference produced the following: _'__g;"'.»
A Sea Grant.College would be an Instifution of

higher education devated to lncre_aslng our
Nation’s development of the world’s maring re-

“A Sea Grant University . . . it is one of the most stimu-
lating educational concepts in many years %

Senator Claiborne Pell

sourcos through activities in areas of education,
research, and public ssxvice. A Sea Grant College
-would specialize in the application of science and
technology to the sqa, as in underwater prospect- '
ing, mining, food resources development, marine
pharmacology and medicine, pollution control,
shipping and navigaticfn forecastlng weather and
climate, and recreational uses. It would relate '
such apphcat!on to the underlying natural sci--
ences, which underly soclal sciences, as they are’
affected by, and in turn atfect, the occupation and
exploitation of the sea. Thus, a Sea Grant College
would bring to bear the wide variety of intellectual
resources usually associated with a university on

- the development of marine resources. We are not.

s‘uggostlng the establishment of new schools,

,\colleges or universities, but rather the develop-
Sment of this capability In State and private insti-

' utions already deeply involved In the study of
marine sclences. "’ ‘

Flarida's Representative Paul Rogers goi the
Sea Grant ball rolling in the House of Represen-

L PEN 1
i

.mtatiyes with the introductlon of H.R. 16559, Support




- = ———kyndon B-dohnson signéd thePeti~Rogers Sea’

-

.« «Office of Sea.Gra

“". . lurged the Congress to apbrdvq this program to
expand the ranks of qur marine brainpower in order to
develop the skills and technology necessary for marine

. exploration. Ou. returns will not only be financial. but

this Nation will prospar with the development of the
seas ig this century under the Sea Grant Colfege Pro-

grams, just as Amenca has prospered as a rasult of the '

‘Land Grant Collego syswm established in the 19th
Century s . -
Congfpssman Paul G. Raogers

kS

grew in both Houses of Gongress, A billwas - .\ .

- passed, and on October 16, 1966, President

the Univers

the natural englneering, legal, soclal, and

. sources.

Admimstratlon (NOAA) of the Department of’

.- Conwnerce, whoro It has remajned.

Sea Grant’'s mission was and is fo aid in the

‘establishment of Sea Grant-Colleges—-a desig-
' nation which must be earned by axisting institu-

tions. A prerequisite is demonstrated service
through multidisciplinary approaches to solving

' problemsand realizing opportunities in coastal

and marine affairs. In 1971 the University of

- Rhodeisiand, Texas A&M Univgrsity, Oregon

State University, and the University of Washington
became theg first Sea Grant College¥? Since then,
my of Hawali, University 8f Wisconsin,
University of California, State University of New
York/Cornell University, State University System
of Florida, University of Delaware, University of
North Carolina, Massachusetts Institute of
Technology and Louisiana State University have.

-been added to bring the total in 1978 to 13.

- !

The Soo Grant Charter i

complexities of the human-lang-sea system. If
provided not only for research and developmyent in

_sidered in lnterdlsclplinary concert as a total, °
"dyhamic, interactive whole. The Act, thereby,

anticipated some of the most crucial imp ratlves
of coastal zone management.

The Act provides for ‘Federal suppott.tQWard
the establishment, development and opérdtion of
programs by Sea Grant Colleges and Féd/bral
support for other Sea Grant programs depigned
to achleve gainful use of our marine re-

" Marine resources Includq‘ “animal
and veqetable life and mineral wealth,” The Act

Grant College and Program Act into Public Law .
89-688. Sea Grant started life in the National
Science Foundation in Februgry 1967; and Iin the
following February, the first Sea Grant awards -
were made to Massachusetts Institute of Tech-
nology, Catifornia Instifute of Technology, and
Louisiana’s Nicholls State College. -

© - Since that modest beginning through June 30, ..
" 1978, 473 gratits including more than 4,000 proj- °

ects have been awarded with a Federal and local
- matching funds total of $217 million. In"October
1970, under Reorganization Plan 1V/1970, the
A {OS@) was transferred from
the National S e Foundation to the newly
created National Oceanic and Atmospheric
. o .

emphasizes aquaculture which “can substantially
benefit the United States, and ultimately the
people of the world, by providing greater eco-
nomic opportunities, including expanded employ-
ment and commerce; the enjoyment and use of -
our marine resources; new sourceas offood; and-
new méans for the development of marine re-
sources.”

The Act defines "sup.port" of marlne develop-
ment as: : -

scientitic endeavors, reiating to the marine en-
vironment, including, but not limited to, the fields ..

oriented toward development, conservation, or  *
economic utilization of the physical, chemical,
geojogical and biological rosource& of the marlne :

) . . 3
. ~ . - .

718 .o .'.

*‘



Tachnical training at the Univorsity
of Rhode Jsland:

forni s e ey ﬁ.-.«..mw“dw%‘uﬁ
. . . N .

Research at tho Ur_viverslrx of quifomlé Se_a-G'(am Callege Program,
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environment, the tields of marine commerce and
marlne engineering. the tields ralated to explora-
tion or research in.the recovery of natural ra-
sources trom, and the transmission of enaergy.in,
thé nfarine environment; the tields of oceanog- -
raplly and oceanoiogy; and the tields-with resgoct
to the study of the economic, legal, medical, or <
soclological problems arising out of the manage-
mem, use, development,.recovery, and control ot

the natural resowces o! the marine environment.
?

ln addition to a broad and flexible mgdhdate, the
Act-alsp decreas to Sea Grant a broad realm as
including: . :

the ocwans: the Continental Shelf of the United

. States; the Great Lakes,; the seabed and subsoil
of the submarine areas adjacent to the United
States to a depth ot 200 meters or boyond that
limit to where the depths of the superjacent waters
admit of the exploitation of the natural resources
of the area, the seabed and subsoil and.similar
submarine areas adjacent to the coasts of islands
which comprise United States territory, and the
natural resources thereof . . .

This does not mean that Sea Grant must go out
_ and do all these things in all these areas. It is not
. amandate for excess. Rather, itis a mandatefor )
. flexibility, for responsiveness to local needs and
opportunities of whatever nature. The Sea Grant
Act was not intended to, and did not until after
legislative mandates for such etforts in 1976,
produce a national program per se. Rather, the
1966 law authorized and encouraged the develop-~
ment of a process, a system of multidisciplinary
centers of excellence capable of responding effec-
tively in a great variety of ways according to local
and reglonal demands and——m a broad and

2

. \mterssts
The Act also defines the thrae main elements of
- the Sea Grant process as:

(1) Education and training in order to-assure an
adequate supply, of marine-wise, trained profes-\
sionals,

« (2) Research in order to provide the necessary
knowledge and technology; and
(3) Advisory services both to identify needs and
opportunities and to transfer knowledge tq
those who would use it, :

« Three Basic Gronts "

Sea Grant awards three baslc types of grants.
. Thay are designed to accommodate various levels

Ma(ine Advisory Service Agent with boatowner.

of commitment and capabillities in such 4 way as
to minimize the administrative load on OSG while
assuring a maximum level of local control com-
mensurate with sound quality contrgl and the
realization of Sea Grant objectuves The three .
types of grants are:

‘

1

) Institutional grants which go to institutions of
“higher learning, ‘or combinations thereof, with an

existing broad basgeof competence inmarine

affairs; and a positive, long-term commitment to

Sea Grant objectives *‘as evidenced by commit-

ment of the institution's own resourcas in the

form of matching funds, creation of the organiza- . 1
tion necessary for management of the Sea Grant

fundamentats ; | ithinati b Program, establishment of interdisciplinary re-

search teams, and development of advisory serv-

" ice mechanisms for strong interaction with marine
communities in its region.” Sea Grant Colleges .

are named from this group. .
(2) Goherent Project grants which go to mstitu~

tions which have some, but not comprehensive,
competence in marine affairs. They enable such .
institutions to apply their expartise toward Sea A
Grant objectives and to develop the broader base

of competence necessary to qualify for institu- .
tional support. Coherent Project support may also

‘be used “tc:'Zring into the Sea Grant Program, on

a more or lgss continuing bgsis, qualified entities

which have rare or unique capability.in a special-

ized field of marine affairs.” Such entities need not_

be Institutions of higher éducation. . : -

.« &




(3) Project grants which go to individuais for
cleary detined activitius with outstanding merit
and ¢ ontribute to tuifiliment of Sea Grant ohjoc-
tives. Project support 1s usually, thoug¥ not -

uxclusively for one-year eftorts.
R

Both institutonal and Coherent Project support
presume a continuing effort through the years by

the grantee msmutlons In return for this commit- .

ment, an effortlis made to assure contmuny ot
Federal support. A college or university must have
been inwn institutional grant status for at Ieast
three years to quatity tor consideration a3 4Sea
Grant College. ;

Program Quality and Fiscal Control

w Sea Grant appears to tunction to the casual
observer and how it actuaily functions are two
quite different things. Tachnically, Sea Grant pro-
vides most support through institutional block
funding. This implies lump sum payments to

#  institutions with which they are free to do pretty
much as thay please within often-quite broad
limitatians.

This is not the way Sea Grant works.

While the majority of Sea Grant funds is ex-
pended as block érants to institutions, the grants
are made for specific programs which, in tuen,
consist of numerous individual projects. Before

- they are approved for support, the programs and
sach individual project undergo several layers
and types of critical scrutiny. Once funded, they
are subject to.continual review for performance.
Typically. the procedure is as follows:

Reguiar and frequent communication by staff
members of the NOAA Office of Sea Grant with
the institptional Sea Grant directors keeps the
dire__aQJ‘current on Federal budget developments

and national intere®ts and constraints. By the time v

———————-prepesals sre-submittedmestindividudl projects-

" " already have been discussed with OSG'represen-
tatives and likely levels of ‘support are l{nOWn. This
Js the first levei of control.

The local Sea Grant director does ndt act
unilateratly or arbitrarily but has his or;her own
system of advice and review, such as: the Marine
Advisory Services, the principal investigators; a

Sea Grant executive committeé drawn from within’

the institution, and a Sea Grant advisory council
drawn from the community served by the institu-
tion and consisting, variously, of industry leaders,
_labor, civic groups, professional societies, State
agencies, and local governments. Thus,Qoth new

a
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and continuing projects are subjected individually

o

v

to e\axtensivo intarnal and external review and
control. The sharp competition for fimited funds
itself is a winnowing.process. It is a tough busi-
ness. and, genarally speaking, only productive "
and re@sponsive projects sutvive. l

On the local level, then, the director is a grant-
ing center. This gives him or her a higher degree
of control than if the position were merely a
university administrator or departmentai chair-
person trying to coordinate disparate projects
for which the principal'invest_igators had qbtained
their support independently from.one or more
distant sources in Washington. indeed, many upi-
versity administrations welcome this aspect of Sea
Grant as restoring centralized researclt authority
to the universities. Sea Grant's multiproject grant
approach assures primary review and control at
the local Jevel,; it also assures administrative
simplicity for OSG which otherwise would have to
administer more than 10 times the number"of
grants it does now. v

Once the local Sea Grant director forwards his
or her proposal to Washington, a whoie new
review process begins. New project proposals are
sent by OSG tor critical screening to outﬁlda
experts familiar with the proposed fields of investi-
gation. This review frequently includes Federal _
and State agencies on which the work might - )
impact. Concurrently, OSG staff program monitors '
caretully scrutinize the proposals, assiring that
continuing projects are niaintaining their focus, :
are making significant progress, are remaining b
relevant, and that national as well as local inter-’ i
ests are being served. The resuits of these review '
processes go back to thé local directoryand if.his
or her proposed levei of Federal support is too
high, 'suggestions are made for outs.

Universny of belaware mvest:gator oxplains ra$earch
proposal to Sea Grant site visit team. _
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" Meanwhile, a 6- to 10-person "site-visit” team

. has been named from the National Sea Grant

Review Panael, thg QSG staff, wlevant Federal.and

including always a‘speuallst in adwisory services.
Weli in advance of the team'’s visit to the Sea
Grant institution, copies of the proposal are sent
to team menﬁ)em and to various Federal agencies
(always including the Natignal Marine Fishgries
Service) whieh may or may not choose to b
reprasented on the team. S .

The actual visit is an intensive 2- to 3-day affair.
The tirst day, the mstmmoq statf presents its
program and is questioned by the team. That

' evening the team meets inn executive session to
review the program project by projett. The next
day, the team meaets with local Sea Grant man-~’
agement in a candid give-and-take session in
which team memberg make their views known and
the local Sea Grant personnel are given an oppor-
tunity to respond. This is a critical time in_the
project approval process. .

Back in Washington, the NOAA Sea Grant
program monitor preparés a report on the visit,
obtains corrections and approval from team
members, and forwards the tinished product to

- both the local Sea Grant director and the full
-membership of the National Sea Grant Review -
Panel, which is given an opportunity to.comment.
This 15-person panel consists of university, gov-

“ernment, and industry personnel and represents a

regions. It meets! farmally.twice a year to discuss,
advise, endors H‘d/m criticize both the overall
Sea Grant effort nd its copstituent programs.
This panel has guided national'Sea Grant man-

. agement since before the first institutional grant
’ was awarded in 1968. . L

" State agencies and other ‘Sea Grant mstltulions———

broad mix ot disciplines, interests and geographic _

totally coordlinated manner.” - S

{Former Director, '
National Sea Grant Program

.« Sea Grant-directors have been chiefly responsible
tor the smooth tunctioning of the extremely, comphi-
cated messianic activity necessary to induce vige . q
presidents, deans, depattment heads, and professors
in myriad scientific and technical fields to subordinate
their individual aspirations to programs buiit around
common themes and to pursue these programs ina '

Dr. Robert B. Abel,

A

Grant, does not relinquish control. qute the con-
trary, it assures much c!oser control and guidance
: of both money and project quality. At the same
- time, however, it encourages great flexibility in
local responsiveness and in the development of
useful knowledge and capabilities. At the institu-
| tional level; the director has both authority and

.| . responsibiliy to manage and mold his or her

progsam. As previously noted, the director has a
system of raview processes and advice. Having
local funding authority, he or she is able to assure
. .coherence and coordination 8mong the various
. .elements of the program, to attract top talent, to
- instill the Sea Grant assenca.of service arid, where
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indlcdted, to encourage interdisciplinary, inter-
“departmental. and interinstitutional team ap-
. proaches. Add to this the subsequent layers 6t
» dwew and controf at the natipnal level, and the
Sea Qrant management method probably
achieves closer program control than can be
found in aimost any other Federal granting pro-
gram. The significant point is that this NOAA pro-
gram achieves tiscal and quality control without
*  imposing Washington's whim and will on local
program content or method.

Getting It Going

. Sea Qrant directors have been chiefly
responsible for the smooth functioning of the
extremely complicated messianic-activity
necessary to induce vice presidents, deans,
department heads and professors in myriad
scientitic and technical fieids to subordinate
their individuai aspirations to programs buyilt
around common themes and to pursue these -
programs in a totally coordinated manner."

DOr. Robert B. Abe'l. Former Director
National Sea Grant Program g

.“
/ .
»

port, bring it money and pr&%tige. strengthen the h . -
appeal and contribution of its educationalt pro-
‘grams, and, in general, add a new and vital - .
“dimension to the university's-role in contemperary
society. Though Sea Grant would require

changes, thpse would inno way derogate the
institution's traditional standards and responsk
bilities.

Faculty members had to be convinced that they
could do usptul, exciting, and rewarding work as
part of a coordinated interdisciplinary team. This
was not an easy task and, at some institutions, it is
not done yet jindividual facuity members had
grown increa};ingly independent, both of one
another and of thaeir administrations. Professtonal
rewards and recognition were attuned to indi-
viduali research and publication in highly special-
ized professional journals. In contrast, Sea
Grant's gc;al was contemporary problem solving,
with results immediately useful to society to be
given prompt and wide dissemination—not only
among planners, managers, legislators, and busi-
ness exbcutives, but also among the general
public. . -

’

Measures of Success

and, of course, the enticement of a new souroe of
_ + “funding. The only person who could do this was
o the local Sea Grant director. Clearly, he or she
* had to be a person of very special talents.

idea that successful Sga.Grant participation |
would strengthen the institution’s community sup-

<

of fogic, diplomacy, blunt talk, cajolery, pressure, :

University administratars had to-be sold on the |

. How weli thg/¥ational Sea Grant Program has
0‘ At start-up, Sea Grant’s fi‘rst job was to get succeeded 1§ realizing these objectives can be s
the process going-—to explain and sell the con- seen, in par¥at least, in the figures—the shift
. ceptand mechanics... ° ' through the years from project awards.to.institu:
- of new levels of university reSDOnSlveness tional awards amt the increase in Sea Grant Col- ...
to CO""“Un'tY needs and opportunities; , leges. Institutional awards presume that the
. bf adaptive education to meet the changing “recipient univérsity system has interdisciplinary
needs of contemporary society for new bredds of “team approaches and adaptive educational pfo-
professionals and technicians; grams, is respensive.to community needs, is
. of the quest for solutions rather than merely coordinating all applicable university resources  -. ..~
"_19 quest for knowledge; within the State, has effective communications -
* ...oftheinterdisciplinary approach to-problem with its coastal and marine constituency, is coq,/
——————Sselving;— - —— - S ributing 1o it State's effort to manage its coastal
. ' ce Ot interdepartmental cooperation @nd CO- and marine resources, is attracting industry ! - R e
ordination in both r@search and education;- intergst and participation, and is working produc- I
) . and of interinstitutional cooperation, rather tively with lbcei}, State and Federal agencies. '
than costly and sometimes duplicative competi- Winning the coveted Sea Grant College designa-
«.ation. tion says that the institution is not only doing
This process could not be done by edict or the these things, but also is doing them well. B : 8
. issuance of a handbook. It required a fine mix s _
B Sea Grant’'s‘record shows that: ‘

® In Fiscal Year 1968, a $7.9-million (Federal ¥ ST
" matching funds) effort included six institutional,

two coherent project, and 21 project grants in = .
18 states and the District of Columbia, with a S
funding distribution of 55 percent, § percent, : .

| and 40 percent, respectively. At that time, there . B
- Were no Sea,Grant Cbueges in Fnsca!»Year e

RN
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FISCAL YEAR 1976 .

3

"« CUMULATIVE FUNDING

e b vt e rearvee e marn ey o]

14

- - 1
| 'HIGHEST PROGRAM ' - PUNDING 196776 -
STATE/DEPENDENCY ~ STATUS R $1.000. $1.000
(Fiscal Yoar 197.0) - Federal  Matching Totai Federal Matching Total
‘ »
ALASKA® Coherent Project 569.1 5242  1,083.3 3,192.0 3,7744 69664
ARIZONA Project 329 51.4 84.3 329 51.4 843
CALIFORNIA Sea Grant College 2767.1 19388  4,703.9 12,9937  9,913.8 24,9075
CONNECTICUT- ~ roject , 415 240 © TS5 3091 638.8 847.9
DELAWARE Sea Grant College L7812 4487 12279 40894 23747 64401
FLORIDA Sea Grant College 13309  1,1668 24977 8,770.6 65,7996 14,6702
GEORGIA institutional Program 583.0 5245  1,107.6 23971 20726 4,469
AWAII Sea Grant College 1,635.6 9910 26266 9,609  6,296.1 .15807.0
LOUISIANA Institutional Program 700.4 616.6 13169 4,7478 39992 68,7470
MAINE /NEW HAMPSHIRE Coherent Project ' " 993.3 6221  1,6154 52655  3,171.3  8,436.7
MARYLAND ’ Project 76.4 476 124.0 649.1 33156 '980.8
MASSACHUSETTS Institutional Program 14236 8949 23185 64777 35353 . 90130
. MICHIGAN" . Institutional Program 4648 - 3823 847.1  4,8149  2,6264  7.4413
MINNESOTA Project ' 34.6 363 997 99.8 566  4,155.4
* MISSISSIPPI/ALABAMA oherent Project 5750 ;. ~ 3839 9389 25057  1,0144  4,420.1
NEW JERSEY oherent Project 2201 1859 - 3780 880.2 4817  1,361.9
NEW YORK 'Soa Grant College: 1,249.3 8126  2,061.8 8,2486  7.8239 18,0725
NORTH CAROLINA « Sea Grant College © 8360 4175  1,2626 50022 30453  B,9475 -
OHIO _Project - L. 1726 -7 988 2711
. OKLAHOMA " Project : 90.0 450 135.0 503.0 2518 754.5
OREGON Sea Grant College 21078  1,2664 ' 3,373.0 11,6207 6,9953 18,5180
PENNSYLVANIA Project el 598.4 208.8 . 987.2
' RHODE ISLAND Sea Grant College 1,786.4 884.0  2,670.4 8,389.0 4,441.5 12,8305
.SOUTH CAROLINA Coherent Project 360.0 191.3 5513  1,262.2 7072 Y,959.4
TEXAS Sea Grant College ., 14990 9823  2481.3 19,6999 52066 14,9055
VIRGINIA Coharent Project 520.7 292.3 813.0 26776 . 14089 39865
WASHINGTON " Qea Grant, College - 1,664.6 8197  2,384.3 . 0,847 57029 156876 "
WISCONSIN "+ ‘SeaGrant-College 11313 6000 1,731.3 7,043  3,7929 10,897.2
DISTRCT OF COLUMBIA ~ Project 19.7 9.9 206, 4777 2700 - 7477
“QuAMm oherent Project ___.__ .. __ | eien s 2000 1639, 3639
_____ AMERICAN SAMOA Project 46.7 30.1 76.8 167.5 90.7 248.2
VIRGIN ISLANDS Project - el e I ese YT Eaa i
TRUST TERRITORIES Project 565.1 68.4 123.5 1914 2602 4516
PUYERTO RICO Project . . el 30.0 260, 560
N ‘ ¢
»
) \’ ‘
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1976, a $38.6-million eftort included 15 institu-
tional, 12 cohetent support, and 25 project
grants in 27 States, the District of Columbia,
American Samoa, and the Trust Tarritories, with
the funding spread at 74 parcent, 19 percent,
and 7 percent, respectlveiy And, there were 11
Sea Grant Colleges (See Tabio 1).
W More than 200 academic institutions afe now
- involved.in Sea Grant work.
® Mart than 200 industrial. association, and pro-
tessional organizations are partjcipating in Sea '
Grant projacts, including many which contribute
matching fifhds-as-weil as time, facilities, and
_knowhow,
™ Some 25 Federal and 220 State and local gov-#
ernment agencies are involved in Sea Grant -
projects, both as clients and as participants. -
m Sea Grant matching funds are budget line
- items in more than ten states, while in others,
university budget increases are specifically garx
marked as Sea Grant matching-funds.
m Rhode Island, Michigan, anq, Delaware have,
named their Sea Grant programs as State
coastal zone laboratories; New York, California,
/_;Texas, Louisiana, Oregon, and Washington,
“while not Raving taken such formal action,
nevertheless rely on Sea Grant for the same
kinds of services.
w interstate cooperation |Wreasing—the
Mississippi-Alabama 4nd Maine-New Hampshire
bi-state Institutional programs, for example, as
well as the movement eastward of Hawalis
freshwater prawn farming technology to Fiorida
and South Carolina and the transfer of Oregon
saimon-farming knowhow to Neéw England.
m While there is a healthy compaétition among Sea
Grant institutions, there is aiso a wnllmgness to -
learn from one another. Oregon ied the way in

-

e~

developing a Marine Extension 8ervice. Rhode .
~ lstand led in fisheries traimng Othars&earned .
~trom them both. ™ S

m Projects begun by Sea Grant are frequently

-~

picked up by other agencies for continued
funding—Massachusetts Institute of Technol-

- ogy's electron beam water purification schemo

is now funded by the Nationa! Sciohce Founda-
tion's RANN program, whilg the Coastal Plains
Regional Commission is funding aquaculture
projects bagun by Sea Grant in the Carolinas.

m More Federal agencios are transterring funds

to OSG.to support projects in their mission £
aroas. ' .

& More Federal agen'élos are going directly to

Sea Grant-developed capabillities for research

and analysis.. :

The extent to which a program S capabilitles
and resources are used is a measure of its suc- .
cess and utility. The extent to which it cooperates

-with, and deters to, others is a measure of its

maturity. On ail counts, Sea Grant is building an .
enviable record. Another measure of success Is
the extent to Which a program contributes to

“individual, logal, regional, and national wealith,

heaith and weli-being—and, that is what the rest
of this report i8 ail about. * SN

“One fisherman from Newport came to me
whe} I'wgs appointed director of the Sea.Grant
Program. said: ‘I hope that wheh-you get
over to the Corvallis campus that you will
straightgn that place out.’ | said, yes, | hoped

. 80 roo———but what should | straighten out?

. His response was that all of the fishermen in this
port arermaking more money today because ot °
the Sea Grant program; they are better fisher-
men, and they take better care of their fish. He
said that their attitude is more-optimistic, and
their understanding of the environment is L

“better. ‘And, they have no idea how they learned

- all this. Why can't you teli them that the univer-
sity through Sea Grant is doing this?" "’ /

William Q. Wick

Director, Sea Grant College Program - RS
Oregon State Universlty - C

¥







‘SeaGrant in Action

Introd uctién

Sea Grant builds no great monuments or citadels.

"It has no bridges, dams, iitterstate highways, or
- moon rockets. It is not that kind of program. It

has numearous accomptishmants, but none of their

-dimensions is either large or neatly discrete.

Rather, Sea Grant is thousands of smali actions—
individuais responding to individuals, smali groups
intgmctjng, problems identifred and solved, !
information sought out and transferred, smali
solution-oriented research projects, subtle
changes in educational psecesses, new percep-
tions of university roles and missions, and a
better-informed public.

itis in the dggregate that these activities take
on hational substance. Even then it is difficult to
answer the question: “What has Sea Grant done
for America today?’’ How does one measure the
success of such an effort? By a great variety of

.indicators, such as rising personal incomes,

expanded tax bases, community saiisféction_‘and
optimism, fewer and less divisive conflicts, better
environmental management, improved quality of
life, more and _better seafood delivered to the
consumer, new job opportunities, reduced Qe-
pendence on imports, higher export earnings,
better-prepared professionals and technicians,
and mote responsive local, State, and national
government. Some of these-indicators are
measurable; many are not; and either way, It
virtually is impossible to assign quantifiable credit
for these kinds of progress to Sea Grant or any
other program. Too often, the only standard of
measurement is what might have been if . ..

For reporting and budgeting purposes, OSG
groups the saveral hundred individual projects’
‘underway at any given time into seven major cate-
gories, which, in turn, are subdivided into 81
clasdifications. The fiscal aevolution of Sea Grant
and the proportion of effort going into each major

. categoty are shown fn Figure 1. Sea Grant

projects are or have been active In 30 States,-

. the District of Columbia, Puerto Rico, Guam, the

Virgin‘Islands, American Samoa, and the Paclfic

Trust Territories. Only Illinols d@nd Indiana, among

the coastal States, have failed to take advantage
~ C y '

-

~

' .Milwaukee-Harbér .

#

of Sea Grant, while four iniand states, Arizona,
Colorado, idaho, and Okiahoma are included.
With more than 750 separate projects in 35
different major political entities, without writing a.
book it is not possible to review the whole Sea

Grant program either project-by-project or State-

by-State. Neither is it possible to take one State's
program and say, “This is typtcal.” There is no. -
“typlcal"pro;;am. Needs and perspectives vary
from one region to another. Great Lakes States,
for example, are concerned with water ievels, ero-
sion, ice, pollution, maritime transport, electric
power plant siting, aquaculture, and underwater

mining, but are in no way affected by the 200-miie

oftshore economic zone. The Nation’s oc¢ean and
Guif of Mexico States, However, are very much
concerned with the meaning and impact of that
zone. Except foy Alaska and the Great Lakes

e .

part
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responsiveness, amethods, geographic spread, and
benelits. The purpose of this section is to provide
understanding and insight—a “teel" for the Sea
Grant process, how it functions, how ft'contributos
to more effective and.more acceptable manage- -
ment. how it promotes more efliciegt exploitation
and a better balance between exploitation and
conservation, and how thesé things, as local
etforts, help to build a sound underpinning for
national weli-being. -

States, none really 1s concarned with ice. Atlantic
coast States consider the immunonce of oftshore
oil exploration to be a crisis 1ssue. while Louisl- .
ana, Texas, and Cahtfornia already have been
that routo. Sea Grant varias trom one State to the
next, also according to how and how well Sea
Grant has developed and what kinds of com-
munity responsibilities each has assud.

What follows is a selaction of Sea Grant agtiv-
itieg designed to show their variety, adaptiveness,

Sea Grant Figuro | v Program Category Funding History ®

e e e e e e e

. i
PROGRAM CATEGORY. 1968 1969 1970 1971 1972 1973 1974 1975 1976

Resources Development

.

_ Number of Projects 7% 128 145 173 169 156
Averago Award/Project ($) 79.050 42,719 50.661 46.618 58,475 52,817
Total Program ($1.009) 6.007.8 53826 7.345.8 8,064.9 98823 8,186.6

laad
Socioeconomic and Legal Ressarch
Number of Projects £8 46 57 63 76 57
‘Avorage Award/Project ($) 29,908 27.942 28 927 24 346 26.329 37.687
Total Program ($1,000) 8374 12853 16488 1,533.7 20010 21482
Technical Research and R
Development ' _
Number ot Projects 40 100 107 139 108 118
Averaga Award/Project ($) 68.699 49,548 43.566 34,485 42537 37.399
Total Program ($1,000) 2,748.0 4,954.8 4,663.7 4.793.4 4,594.0 4,413.1
.Environmental Research i
Number ot Projacts 82 124 163 165 155 180
Average Award/Project ($) 53.191 39.062 39.5?2 34718+ 37948 34,730
Total Program {$1,000) 4361.7 4843.7 64421 57285 58819 8,251.4
- Education and Tralning “
Number of Projexts 64 78 79 90 76 85
Avorage Award/Project ($) 59,347 43,944 45686 34,298 40539 ° 48,832
Total Program ($1,000) 3.798.2 3.4276 3,609.2 3.068.8+ 3,081.0 4,16Q0.7
* . [}
. Marine Advisory Service ' ‘

Number of P‘rolects . 63 71 78 113 101 113
Average Award/Project ($) 26,789 47,080 51,901 47,437 69.495 75,587
'Toml Program {$1.000) 1.687.7 33427 14,0483 5,360.4° 7.018.0 8,539.1

Program Management and « .
- Developmaent :
Number of Projects 22 39 38 * 56 49 44
Average Awgrd/Project () 76,378 61,648 70,311 64,990 83,939 51204
Total Program 181,000} 1,6683 2,400.4 - 26718  3,079.4 4,113.0 2,256.9
Grand Totals ' ‘ v )
Number of Projects 375 584 667 798 734 752
Average Award/Project ($) 66,264 43.899 34,609 39,608 49,828 47.801
Total Rrogram - {$1.000) 21,099.1 25637.1 23,083.9 31,6471 36.672.2 35,946.0 o
. o . - \
(1) Alt dallar figures include NOAA/Sea Grant furids plua tocat matching tunds, ] ¥ hd
u . Pi . L]




Maiine Resource Development
Marine Regource Development projects are con-.
cornud with fipding, surveying, developing, ex-
plotting, consearving, and r'hanaging the living and
nonliving resources of the sea. Sea Grant's role
may range-from the simple act of demonstrating
tha existence of a resource to the development of
necessary techrologles, damonstration projects,
and the evolution of economic proje(.tlona and
marketing strategies.
- Sea Grant policy is to seek the maximum
cooperation and participation of the private sector

N

a

whonever possible. Thus, fisharman giva their
time and their boats at no charge to try out a new
net or plece ot gear with their only expactation a
better way for evoryone to fish, Mihing companies
contribute bothmoney and logistics to help de-
volop better methods of underwater burveylng
oxploration, and mining.

Marine Resources Developmaent is divided into
(1) aquaculture, (2) living resources other than
aquaculiture, (3) marine biomedicinals and ex-
tracts, ang (4) minerals. Table 1l shows the
axtent of these etforts.

'S
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Marino Resourcos Dovelopmeont
(Fiscal Year 1976 Awarde)

. Activo Projocts Fodoral Funds Matchlng Funds
Total A | Por Cont Por Cont '
Proaram vorage ar Con or Con
.Project Subcategory Bud?)ot“' ’ Cost Por i of Total m of Total
($-million) Number Projoct ($-mitilon) Fodoeral ($-mil ?“) Program 4
M ) ($) . Sea Grant*® Budgot'
‘ 9
Aquaculture 45 70 64,000 2. 11.7 18 40
Living Resourcos (othor) 2:4 54 44,000 t.6 6.7 08 a6
Minoral Resourcos 0.6 . 14 &3.000 03 1.4 03 48
Blomaodicinals, Extracts 07 17 ,000 0.4 1.8 0.3 . 38
Category Totals 8.2 156 53,000 6.0 216 32 39 ¢
(1Y Thig |’m'ludoq NOAA Soa Grant funds p_.m:‘, ok matching funds
() This s a porcontage of the total NOAA Sea Grant budgot for ull sevon major catogories of getivity . . .
(1 Vius Is the matching tund poxgoentage of tho total program budget In the far loft column N ‘
S

*Aquaculture

Aquaculture isto water what agriculture Is te
land. it is farming plants and animgis that grow
in water—which may be either fresh or salt water.
_ To date, it has consumed the major share of Sea
Grant's marine resources development budget.
Abroad. it is a very old business, but most methods
are fabor intensive and uneconomic in the United
States. That it can be profitable in this country has
been well proven in the case of trout and catfish.
.The underlying thrust of Sea Grant-supported
efforts is to increase the variety and profitability
of the species that can be farmed. To minimize
the economic risk, initial emphasis has been on
_ high value species—though the iong-term
promise Is one of largervolume production of low-
cost sources of high-protein foods.

" Because most coastal States border saitwater,
the primary emphasis is on marine species. The
University of Wisconsin. however, has brought
both yellow perch and walleye pike farming vir-
tuaity to commercial feasibility. Other Sea Grant-
supported projects will enable marine species to
be raised profitably hundreds of miles from the

sea. Kansas City oysters or lobsters may one day

be a as famous as Kansas City steaks!
The benelits of sugce&sful aquaculture are

manifold: new sources of high-demand, high-
protein foods; an augmented national nutritional
base. new jobs; new opportunities for vanture
-capital; an expanded tax base; reduced imports;
increased exports; and, when used for that pur-
pose, enhancement rebuilding, and transplanting
of wild stocks.

The first task has been to build a sound tech-
nologicai base. Sea Grant support has been con-
cerned with such efforts as: identification of most
adaptabie species, selective breeding tor *most
farmablie” traits, diets, diseases, parasites, canni-
balism, breeding in captivity, spawning on de- .
mand, and the design and engineering of efficient
structures; materials, and systems. Among the
species being studied aret ‘‘Maine” lobsters
(Homarus amencanus) glant Maiaysian fresh-

" water prawns’(Macrobrachium rosenbergii),

- lugworms (for bait), giant brown kelp (Macro-

penaeid shrimp, saimon, doiphin fish (Coryphaena
hippurus), yeliow perch, wailgye pike, rabbitfish
(Siganus canaliculatus), oysters, clams, scallops,

cystis), mussels, and lrish moss (Fucheuma).

Sea Grant-supported aquacultural research -
ritns the gamut from open-range tarming to com-
pletely closed cycle system. An example of the
first is the ranch farming of salmon, first devel-
oped in Oregon and now being introduced! in
Washington,” California, Alaska, and New England.

" Farmers raise young salmon in hatcheries and

- 2

_ release them to the sea. New laws give them a

preferential right to the salmon which later return e
.as adults. Despite high natural mortality rates and '

a substantial catch at sea by both sport and

commercial fishermen, thisis turning out to be a

quite proﬂtable business. A small Sea Grant
“Investment Is resulting In many mijltions of dollars

of private investment which, in turn, is expected

to produce revenues in the tens of millions. This

technique promises to more than offset the recent

sharp decline in the natural harvest of salmon as

. . s
e . LY
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Malaysidn Prawn rosearch at the
University of Hawali.
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. from thermal powaer plants, and in abandoned ) 1
quarries In Wast Texas. This jast uges saltwater
found in naturglly occurring aquifors a few foot
below ground level. Pan-gize saimon aro now .
being markoted in the Northwest whigh ar?ad
in pens anchored in Pugot Sound—-a technique
that is spreading to other parts ot the country.
North Carolina Sea Grant has found that doiphin
(tish, not porpoises) are capable of béing raised in
tank8. Scientists at Woods Hole Oceanographie R
Institution have developed and demonstrated a
multistep, integrated aquaculture system which
uses the high-riutrient effluent from secondary
sewagd treatment to produce algae and oysters,
while simuitaneously providing etfective tertiary " ’
sewage treatment.
The extent of Sea Grant involvement varles
~ widely trom one project to another. It may provide
most of the support for original research, or jt
may step in along the way to provide lesser
théugh crjtical support. Multi-institutionai co-
operation is a common feature of Sea Grant
aquaculturai research. Calitorttia, New York, and
Rhode Isiand closely coordinate their iobster
farming work—all of which enjoys Sea Grant
support. Hawalii is providing its basic Macro-
brachiym knoew-how to both Florida and South
Carolina and is participating in efforts to adapt
~ the technology to those States’ different climates.
Both Oregon State University and the Unlve;slty
of Washington are caoperating in thre transfer of
various saimon farming techniques to northarn

well as to coptribute mat:arially to the rebuilding New England.
_of natural stocks. it may weli be applicable to- ) Frequently, both State and Federal agencies as v
other anadromous species, such as shad, herring, * weill as industry and academia cooperate on '

; nd &t{lped bass. . _projects. Initial research on the pen-rearing of

d cycle systems—such as those devei- salmon, for example; was carried out by thq
‘ MOrF clams and oysters at Delaware ‘and for National Marine Fisheries Service; as the project
salmdn at Rhode island—are particularly exciting.  progressed, several Washington State agenciles,

Théy mean that mariculture{farming ocean _ the WYniversity of WashingtOn and Domsea Farms,

species) can be completely independent of Inc. (a private firm), all bédcame involved. Domsea

proximity to the sea. And, because they are closed  beligved in what it saw and Is now harvesting

cycle systems, thay eliminate any problems of ~ more than 1,000,000 pounds a year—at an average

poilution which accompany mary farming oper- price of $1.50 per pound-—and Is still building, ;

ations. Uitimately, they may mean that many . Sea Grant, University of Hawaii's Marine Plant Tt :

marine species wili be capable of being produced) Agronomy Program, and Marine Colloids; Inc., (a

close by their inland markets, thus bypassing ' prlvate U.S. firm) have cooperated in establlshing o

many problems ot preservat»on storage, and . more than"1,000 new lrish moss (Euchouma ~ o]

_ dransport. . striatum) farms In the*Philippines and other ' l
There are many variations between open-range fic Rim countries and U.S. territories. This

_and tlosed-cycle aquacuiture. Penaeld shrimp- offor

"have baen reared successfully in saltwater ponds
close by the sea, in the hedted cooling wate




acute in the United States, whore carrageenan is
an important prepared foods additive.

Soa Grant’'s aquaculture program is moving
into the critical phase now, whete it moves'trom
rosearch and expenimentation into commercial
production. With successes already scored in
sevoral States in salmon, oyster, lugworm, kelp,
Irish moss, and clam farming the prognosis is
good, if not exciting. Already the subject of
millions of dollars ot investment and multimillion-
dollar revenue levels, aquaculture in the United
States and 1ts dependsencies has the potential for
bgcomlng a major source of food and a major
national economic activity. It is an area in which
Sea Grant has played and continues to play an
important pioneering role.

-

Fishorics

in the last 20 years, the world fisheries catch has
gone from 40 million to 70 million metric tons a
year. The U.S. catch has remained static at 2.2

~ million tons, while both per capita fish consump-

tion and total population hava increased. The
United States supplies less than half of the
Nation's needs. The import bili to make up the
difference is some $2 billion a year. Qur con-
tigusus ocean waters produce more than enough
tish to fili pur needs, but they are either caught by

w

v

foreign tishing tleets, or thay are not caught at all.
The nowly onacted 200-mile offshore economic
zone is expected to give Americans fair and .
reasonable access to stocks which to date have
boon largely denied to them.

Commaurcial fisherie$ support may comse from
any of Sea Grant's major projoct categories—
gear davelopment under technology research and
development, or marketing under sociogconomic
and legal research. Contributions range from dis-
covery of new stocks of fish and improved fishing
methods, to assistance in writing legislation,
better skafood processing. and wasta manage-
ment (See Table lil). The etfort is local and
addresses problems and ppportunities of specitic
fisheries. It is frequently a cooperative effort
among Sea Grant institutions, State agencies,
Fedaral agencies (such as NOAA's National
Marine Fisheries Service, NOAA's National
Weather Service, internal Revenue Service, and
the Environmental Protection Agency), the sea-
food processing industry and, always, the com-
mercial fishermen. ’

Key to the whole effort is the Sea Grant Marine
Advisory Services which maintain continual, close
contact with the local fisheries community. It spots
needs and opportunities, ‘proposes solutions, and,’
where appropriate, brings in Sea Grant institution

-

l A SEA GRANT | ; v

| AQUACULTURE CASE IN POINT . \ L
Ranch Farming Solmon - _ | '

I | The NOAA Sea Grant investment in ranch farming of saimon was $375, 000 over a 9-year period-—for

hatchlng techniques, pilot demonstration,- etc. What's the payoff? Several companies have made a
commitment. Others seak licenses. Let's just look at one of them—the wholly owned Weyerhauser sub-
sidiary, Orogon Aqua—Foods Just about haltway to tull outpyt, it has provgd the perqentages in
practice. . i : .

By 1980 and after a $6- to~$10 million investment, its operation wiil look somethtnq llkg thts o

|

|

|

P Each year the company wili hatch and release 40 miilion chum salmon .smoits (young saimon) to the

; sea. Of these, roughly 37 million will fali prey to natural predators. Of the remainder, U.S. commercial A
oo tighermen wili catch over one million (market value, $15.1. Million); sport fishgrmen, '400,000 {$6.6 mil- ' -

l . . lion); and Oregon Aqua-Foods wili harvest- 800,000 (a fish retum of 2 peroent worth $11 2 mllllon) e e

Aside from new jobs, exciting opportumues for investinent capltal and’a conslderp,ble'addltlon to the -
national nutritionai base, that is a $26.3 million product from onp dompany’s afforts *alona. . Multlply.
that by 15 to 30 other compantes on the United States east and west coasts). . b W . / ; ¥

Much of -the new saimon productlon will be exported, helping our balanca. of payments and helping ;
to fight inflation. And, don't forget the, tax base. The poundage tax commercial fishermen must pay .

on a million salmon Is $376, 000—-—-more taxes in one year than the whole Sea Grant Investment. That ’
doesn’t gount personal, and corporate tncome taxes and property taxes, at both the Stato and Federel_‘
lavels., Talk about payoff. . . . . _ \ o S o -
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scigntists, gngineers, techniciang, aconomists,
whatever. New information and improved gear
are passad on to the fishermen by the marine
extension agent, who then rides herd on its initial
apphcation to halp in any debugging that may be

T necessary.

Soa Grant Table Wi

Sorvices to Fishermen

® Develop greater knowledge of fishery popu-
latton dynamics.

¥ Identify yields and market potentials of under-
utilized species.

m Expand resources by stock.rebuilding and
species transplants;

- & Describe ecological requirements of important

species,

& Define etfects of natural and human environ-
mental modification. : .
# Study fish predators, parasites and diseases,
and their control.

s introduce and test nmproved tishing gear dnd
methods.

# Develop better tish handling, procéssing, and
distribution techniques.

& Explore new figh and fish-product imarkets at

home and abroad.

w Expose tishermen to'better bbokkeeping: and
management methods. :

# Inform tishermen of various sources of CApitaI
financing. .

 w Make fishermen aware of availablg,.Federql and

State services. ' o
# Establish liaison between hshermen and regu-
latory agencies.

n:Mediate disputes with other. users of marine

resources.

]

m Be alert to potential conflicts and work to avoid
them.

- ® Assist local. State, and Federal agencies in fish-

eries management.
& in general, work to upgrade the national com-
merclal fisherles etfort.

_Sea Grant tries not to reinvont tho wheel. it
tirst searches existing teghnology. if this proves
fruitless. it then invents to order. It has been quite
successful on both counts. As examples.of tech-
nology transtor, Rhode Island Sea Grant intro-
duced European pair trawling to its Point Judith
fishermen with spectacular results. By this tech-
nique, twé boats hauling one large net betwuen
them can catch more than three times-what cach
could catch fishing alone. Doing Is proving, and
pair trawling is now spreading up and down the
east coast. The cost to Sea Grant was the travel
expense of ona Irish fisherman to the b{nned
States to explain it. Similarly, University of
Georgia Sea Grant debugged and adapted. the
never-to-then quite successtul Gulf ot Mexico
"“twin trawl"—suybstituting two smaller, side-by-
side nets for one larger one—to thg needs of v
southeast Atlantic coast fishermen, with a 60 per-
cent improvement in catch efficiency. Again,.it
worked, and the practice is being adopted by
others. As yet.another example of successtul tech-
nology transtfer, Hawail Sea Grant showed how

“modern scuba gear and manned submersibles

could be used to survey, manage, and harvest
precious coral~-resuiting in a major expansion of
this industry while virtualily eliminating depend-
ence on fHreign coral sources. Now this tech-
nology %o, is being transferred elsewhere,
namely to the U.S. Pacific Trust Territories. »
inventing to order has been equally successful
The Massachusetts Institute of Technology Sea

Grant designed, and fishermen have testegl suc-
cessfully, a hookup block for trawis whiclPgreatly
simplifies thgs operation and reduces the Possi-

bility of injury. Oregon State University developed,

and industry is now-producing, a simpie and inex-

pensive hydraulic power takeoff for outboard
motors. This increases fishing efticiency and
takes a ot of the sweat out of the Oregon and
Washington dory fisheries for both coho saimon
and dungeness crabs. Rhode Island Sea Grant has
combined the fishermen’'s knowledge of their
prey’s habits with wind tunnels, tow tanks, com-
puters, and other modeérn tools to design an
entirely néw high-rise bottom trawl which, having
proved in practice to be more efficient, has spread
to other States—including Massachusetts, New
York, New Jarsey, the Carolinas, and Oregon.
That is the way its goes: problems identified,
solutions developed and tried, Usualily, the sug-
gestions are enthusiastically received by the"

.
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A SEA GRANT . | - |
MARINE RESOURCE CASE IN POINT - | .
Procious Coral : - o

Tho NOAA Sea Grant Investmont in Hawail's coral Industry is $148,500 over a 5-year period to dis-
cover now coral beds, dovelop conservative harvesting techniques, and astablish the bases for re-
source management within the bounds of maximum sustainable yleld. What's the payoft?

When Hawall Soa Grant bégan this work In 1971, the main coral collecting company, Maul Dlvers of

Hawail, Ltd.,, had 60 employees and gross sales o! $500,000 a year. Hawail's coral jewelry was some
‘ 90 porcent dependent on imports for its raw materials, and supplles were drying up, while prices were -
* s rising. \ '

In 1974, the company grossed $7.8 million (retall value some $14 mlllion) and had 214 employees. A
much expanded coral ]ﬂwelry industry depended on imports for loss than a quarter of Its supplles.
Now kinds of precious coral had b discovered, and techniques had been developed for selective
harvesting, to depths of 1,200 feet. Thdugh its original investment in 1974 -was $101,500, by 1975 Sea
Grant was out of-it entlrely, and the State of Hawall and. private Industry toggther had Invested
$294,277. This is the way Sea Grant is supposed to work: recognize an opportunity, do what i8 neces-
y, sary to show the way, and then step back in favor, of locgl -efforts, whether State, private, or both.

This one has already more than repald the investment in new tax revenues and will continue to do so
aver and over again. As a case In point, Maul Divers paid or withheld $556,934 In taxes.in oalendar

. year 1974.

fishermen; they catch more fish, save money, and
are safer. '
Discovaring new stocks of fish and tinding
markets tor known but underutilized resources is
also an important Sea Grant function, which not
only helps to meet domestic demands but also
can strengthen the export potential of the Ameri-
can fishing industry. Toward this end, Oregon -
State Sea Grant has identified massive stocks of
anchovy off its shores-—enough possibly to make
the United States a net exporter rather than a net’
(and heavy).importer of industrial fish and fish
meal. Texas A&M University is targeting im on
some way to land economically the hundreds of
. thousands of tons of “trash fish" thrown over-
board each year by Guif of Mexico shrimperg.
Rhode Island is c();/slopmg fishing methods and
exploring parke r squid, which are plentiful
in New Erfglandwaters. California Sea Grant is
defining the et potentials for both squid and
sea urchins, while Wisconsin already is test
marketing products made from such Great Lakes
nuisance tish as alewives, burbot, and suckers.
Fisheries management is also an important area
of §ea Grant research. Several studies of the

meaning of, and management strategies for, ex- - -
tended fisheries jurisdiction have been completed .

covering differant aspects of the problem in

~

different parts of the country. Many were started
long before Congress passed extended jurisdic-
tion (200-mile) legislation. Some are quite com- -
prehensive. As a result, when the law was passed,
much,of the groundwork already had been done.
It was a situation that was thoroughly understood, .
and many alternative approach@s to m'anagement
and exploitation already had been devised,
analyzed., and compared.

Sea Grant contributions to fishery management,
exploitation, and conservation are many and
varied—too numerous and too diversified to cqver
them all here. They range from development of
laser and fregze branding techniques which en-
able crabs, lobsters, and other crustaceans to be

- tagged and followed through several molting )
" stages, to the development of etfective and eco- .

nomlcal-acoustic fish &ounters and computer _
models of important fisheries, to the evolution of
management criteria of intertidal resources under
increasing recreational-pressures, to the dgvelop-
mant of more efficient and sanitary seafood proc-
essing techniques. Proof that salmon sniff their
way to their home streams and can be imprinted
with artificial odors and drawn back to

entirely different streams was developed through
Sea Grant research, also. Sea Grant fisheries
projects by States are shown in Table IV.

¥




Sok Grant Tablo WV

Yoa Grant-Supported Fishorios Projocts

ALASKA
Bivalves and Mollusks- Biology
Snow Crab- Biology
Shaelltish Poison Test
Marine Organisms-Coding

ARIZONA

CALIFORNIA _
Salmon-Qsmorogulation
‘Anchovy and Herring-In Humboldt Bay
Squid-Marketing
Spiny Lobster-in Surf Grass
Kelp Bed Fish

CONNECTICUT

DELAWARE
. Detaiware Bay Food Resources

FLORIDA
Spiny Lobstor—Bloqu;cal Attra(,tanls
Blue Crab-Migration
Marine Invertebrates-Pathology
Bacterla-As Marine Pathogens

Virology-Protection ot Marine Organisms
Commercial Fish~-Egg and Larva Abundance

GEORGIA *

Ofttshore Fisheries Survey
_Maricuiture Support

HAWALII
Precious Corals-Resource Survey

o\

Ecology and Growth Rates
Harvesting Techniques

Management Scheme
- Fish Eggs and Larvae-Ecology

Ettects of Pollution

Tuna Bait Resources.

LOUISIANA . >

Finfish, Shrimp, and Crabs-Resources Survey

Fnsherles Resources—-Migration

. Distribuuon
oy

MAINE/NEW HAMPSHIRE CONSORTIUM

Shelitish—Red Tide Toxins
Oysters-Cell Cuitures ,
Salmon Pancreas-Infectious Dlseaso
Rotential of Fish Disease Servlce
‘Crabs~Biology

Population Dynamics

MARYLAND
Shellnsh Bacterla-lnc:denco
Survival
. - Pathogeneity
A _ Estuarine Ecology

s mf b AR e L S e, e i e e e o bt 8 o £t e = B LTI

MASSACHUSETTS .
Fish~Ettacts of Hydrocarbons -
Fish-Tagging and Population Studies

MICHIGAN
MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
* Artificial Reefs—-Revelopment
Marine Animals- Parasites
° Ciguatera In Fish )

NEW JERSEY
Shelt Blvalves- Growth
Mortality
Age Distribution
NEW YORK

Clam Industry- .

Resoxrcas
Shelifish~Disoases N

Viral Flora '

Fish Protein Industry~ Potential _._-

~ Fisheries-Economic Evaluatlon

’ Soc:al\Value . :

NORTH CAROLINA
Estuarlne Detfitus--Nutrition '
Bacteria in >
’ Food Chains - . .
Green Turtle-Salmonella ' . - -
Fungal Diseases of Economic Species '

&

OHIO
OKLAHOMA . ' Lo

OREGON o
Anchovy-Population Studies : b
Flattish—-Production System |\ *
Albacore-Research Program
Salmonids—-immune Responses ,
Clams and Shrimp-Microsporan Dlseases
Pelagic Fisheries Environment

PENNSYLVANIA

RHODE ISLAND W
Regional Fisheries Management o

"~ Fish Pdthology : - o

Underutilized Species Develqpment—Red Crab o
Squld _

'SOUTH CAROLINA ¥ e
Menhaden~Populat:on Dynamms '

TEXAS | . e R
Sport Fish Populations o L

° ' o @&
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Fish and Shrimp Parasites
Microbial Diseases
Coastal Waters-Potaential Health Hazards

VIRGINIA '
Cownose Ray-Management

WASHINGTON
Resource Assessment-Acoustic Technlques
Salmon--Bases for Management of Fishery

WISCONSIN
Whitefish-Population Statistics
Environmental Requirements
Lake Michigan Sucker Populations
Lake Trout and Whitefish-Reproduction
Saimon-Environmental Preferences

DISTRICT OF COLUMBIA
AMERICAN SAMOA

GUAM .
Deep Water Shrimp Studies

"TRUST TERRITORIES

VIRGIN ISLANDS
PUERTO RICO
A Y

NOTE: This is not a complete-listing of all project
areas undertaken during Sea Grant's first 10
years. Rather, it is intended simply to be repre-
sentative of the nature and variety of.activitios
under this category. )

PUREIYN

Everywhere the procedures are the same:‘local
response to local needs. That Is where the action
is, and that is where Sea Grant is—generating
more and better jobs; increasing efficiency ahd
safety; fostering better.resource management;
getting a better ‘quality and wider selection of fish

“to the consumer, spotting. avoiding, and resolv-

ing conflicts.

.

.Mar,ine .Biomedicinols and Extracts

Most of today’s drugs and pharamaceuticals are

derived from studies of land plants and animals—

digitalis from foxgtove, penicillin from the molds
Penicillium notatum and P. chrysogenum. The sega

_is a new and largely unexplored resource, which .

scientists have only just begun to exdmine for
this purpose. Sea Grant plays a small but sig-

" nificant role in this effort. Screening and testing

biologically activa compounds is challenging, but

-

frequently slow and tedious. The potential, how-
ever, is great. Compounds already have been

isoleted which show promise in a wide variety of
applications ranging from treatment ot leukemia,

~ cancer, and heart allments, to agricuitural pesti-
.cides, antibiotics, and antifoulants for ships’ hulis.

University of Oklahoma scientists, with Sea

" Grant support, havea supplied hundreds of marine

extracts for testing by the National Cancer Insti-

_. tute—-104 of which are active against leukemia and

30 of which are active against human cancer. This -
is a very high activity yieid—more than four times
that realized with terrestrial plants: Extracts from
12 marine species have shown bioactivity in car-
diovascular systems, indicating potential in the
treatment of heart ailments and hypertension.
University of Washington Sea Grant researchers
have started a minor industriai revolution with
their work on chitosan, a polymer derivad from
the sheils of shrimp, crabs, and labsters. It began
as a project to solve the waste problem in sheil-
fish processing houses. The researchers have
converted an important part of that problem into
an economic asset. They have found uses for it
in nonwoven fabrics and paper, where a 1 percent

) addition hikes wet strength by 44 percent and

greatly improves printability. Scientists at the
Massachusetts institute’of Technology, with Sea
Grant support, are using X-ray and electron diffrac-
tion techniques to determine the different chitosan
source materiais and processing methods. Univer-

" sity of Delaware investigatomehave devised tech-

niques for precipnatlng chitosan in crystalhne

. fibers with a potentiai for use as food wraps,

absorbgb.le surgical sutures, and blological
membranes.. -

Among other products of this research are:

= Development at the-University of Washington of
a fast, sensitive, and inexpernisive way to deter- -
mine calcium ion concenteation in Blood serum
using the protein Aequorin extracted from the
jeliyfish Aequorea aequora, which is being test

. marketed by the-Sigma Chemical Company.

& Isolation of organic compounds from-the mac-
rophytes Chara foliolosa and Cleocharis mic-
rocarpa by University of Southérn Mississippi
scientists. The compounds inhibit the growth of
blue-green algae and may lead to synthetic
praducts for controlling aigae in a variety of .»
applications, including sewage lagoons, aqua-
culture ponds, and swimming poois.

m Discovery by researthers. at the Agricultural

<
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Experimont Station, Geneva, N. Y., that an’
enzyme from the digestive system of surf clams
catalyzes the hydrolytic breakdown of very
stable carbohydrates—giving it a potential in
the trealment of food processing wastes and
the dissolution of dental plaque.
" W Developmant by University ot Rhode Island Sea
Grant scientists of a rapid, reliabla themical
tost for the presence of toxins responslble for
( paralytic shellfish poisoning whk,h onables
precise limits of infected areas to be deter-
_ mined. thus enabling shellfish beds that might
otherwise be closed to be harvested.
™ |dentification by University of California scien- .
tists of 48 new marine algal extracts, including
he tirst natural terpene. an antitungal hydro-
jxuinone, an antibiotic active against Staphylo-
-coccus, and a possible system of natural (thus,
biodegradable) agricultural insecticides.

Table V provides a brief summary of Sea Grant-
supported drugs and chemucals from the sea.
projects.

“~-

Minerals from the Sea
As landsude resources of important mlnerals con-

tinue to be drawn down and as environmental and

political constraints limit access to those that do
remain, the economics of marine.minerals be-
comes more attractive. Significant reserves of

many important minerals are known to exist in the

dpep ocean, on the continental shelves and
slopes, and under the Great Lakes.

Sea Grant is mainly concerned with compara-
tively shallow water deposits. Though this cate-
gory of etfort is one’of Sea Grant's smallest, it js -
an activity with exciting potential and oné in
which industry shows considerable intefest.”

One of the most active programs is at tha Uni-

versity of Wisconsin, which includes: devglopment

~ of a.hydrocyclone tor underwater separation of
magnetite (an iron ore) from sand; a microchemi-
cal analysis system for isolating manganese,

! cobalt, copper; and nickel from other materials in .. - |8

manganese nodules; and more efﬂclent under-
water survey and exploration techniques which
have been used in both the Great Lakes and
Alaska. Wisconsin Sea Grant researchers also
.y, " have discovered and assessed both copper and
*  manganese nodule deposits in Lake Michigan
and Lake Superior.
Elsewhere, New York scientists have discov- -
. -ered and evaluated vast deposits of construction
. aggregates in Lake Erie; California researchers

have invantoried its offshore sand and graval .
resquaeds; North Carolina investigators have

identitied recoverable deposits of quartz gravel,

shell gravel, peat and clay; Rhode Island scien-

tists have analyzed the economics of offshore

sand and gravel recovery; and Hawaii resoarchers

have discgyered shallow-water manganese nodule
deposits within the Hawatian archipelago with a

platinum and rare-oatth content believed to be

high enough to make them commercially attrac-

" tive. The Hawaii program also has pinpointed

otfshore depasits of sand for replenishiment of its

valuable beaches and, under technology research

and development, has developed and tested a

prototype of an underwater sanq recovery device.
All of these accomplishments were realized

‘'under Sea Grant auspices. Table VI shows Sea

Grant-supported marine minerals activities.

Manganese nodules l"rom the sea bottom. : _ ' ¢

2% o
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Sea Grant Tablo V - W«

Soa Grant-Supported Drugs/Chemicals Projects

ALASKA

ARIZONA ‘

CALIFORNIA
Marine Algae-Antiviral Ex(racle.
Bacterial Fouling-Antibiotic Control
Seaweed Products Maricutture Applications
Agriculture Applications

1

.CONNECTICUT

DELAWARE
Crab Chitin-Utilization

o~

FLORIDA '
Sea Squirt Extracts- Anticancer Activity
Immunosuppressants
GEORGIA
HAWAII )
Ciguatoxin—-Detection in Marine Organisms
Origin =

Laboratory Simulation
Mechanism of Action

LOUISIANA
MAINE /NEW HAMPSHIRE CONSQRTIUM
MARYLAND

MASSACHUSETTS
Chitin—{ndustrial Applications

MICHIGAN
MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
. Algal Blooms—~Inhibiting Substances

NEW JERSEY
Antlcoagulant Drugs—- Animal Sources
Evaluation .
Chitosan-Enzymatic Preparation
Medical Uses

NEW YORK - C
"Sponge Extracts-As Antibiotics .
Industrial Enzymes-Marine-Sources
Manne Weeds-Potential Uses

NORTH CAROLINA

® 4
T

OKLAHOMA : -
Active Marine (Jompounds -Extraction
Screening
" Testing
OREGON |

!

Radloactive Extracts From Marine Invertebrates
Salmon Culture Antibiotic
Antitumor Cardiovascular and Neurotropic Actiyity
Marine Fungi-Function and Importance in Marine
Environments :

]

PENNSYLVANIA

HHODF ISLAND
- Red Tide Toxms Isolation
* Characterization
_ Protection
Marine Pharmacology

SOUTH CAROLINA . NN

. TEXAS : * . -
" - Marine PharmaceutIcals-DeveIopment . Y
VIRGINIA

WASHINGTON . R

Blolummas@nt Substances-As Blood Serum
Calcium Dotectors
Marlne Polymers- Production
N Characterization
’ Utilization
Bivalves-Byssus Studies )
.Shellfish Exoskeletons-Utifization

WISCONSIN
Bloacttve Substances~Chemistry
Pharmacology

DISTRICT OF COLUMBIA
AMERICAN SAMOA . .

GUAM v . ‘ S

TRUST TERRITORIES
VIRGIN ISLANDS
PUERTO RICO

NOTE: This is not a complete list ot all project

areas undertaken durjng Sea Grant's figst 10

years. Rather, it is intended simply to be repre- s
sentative of the nature and varlety of actwctles T
under this category.. -




Son Grant Table Vi
Soa Grant—Supportod Minoull Pro]och

NORTH CAROLINA -
- Sounds and Estuaries-£rasion and Deposition "o

ALASKA , " Estuarine Mineral Deposilts
Continental Shelf Mineral D |
ARIZONA a se nera ep?s ts
. A . OHIO '

CALIFORNIA - i .

Shelf Sand and Gravel Inventory OKLAHOMA

Coagtal il and Tar Seeps :

- ‘ OREGON * " . m L
- CONNECTICUT - - o o T |

. R PENNSYLVANIA
DELAWARE *
" Delaware Bay Sedimentary Structures RHODE ISLAND °
FLORIDA . soutH caroLINA
GEORGIA | . " TEXAS . -

Submarsh Stratigraphy - . : *Galveston Island-Sediment Budget

Coastal Aquifer—Contining Strata (!

Sand and Gravel Deposits—-Evaluation VIRTINIA

Undersea Mineral Expioratign

HAWAII -
Coastal Sand Resource Survey
“Sand Recovery Systems .
Management Deposits—-Economic Potential

LOUISIANA
MAINE /NEW HAMRSHIRE’CONSORfIUM ‘
 MARYLAND

MASSACHUSETTS
- "Offshare Petroleum
Assay of Marine Resources .

\ MICHIGAN

B 'MINNESOTA

MISSISSiPPI/ALABAMA CONSORTIUM

‘NEW_JERSEY _ _ . AN
. v 6.;' o - . :..
NEW YORK
Sand and Gravel-Great Lakes Survey -
~Assessment

Resource Management

WASHINGTON

. WISCONSIN®

Noble Methls Exploration- In Alaska

Lode Minerals Exploration-Copper in Lake Supenor
Manganese Nodules—Lake Michigan

Sand and Gravel Assessment-Lake Michigan -
Power Plants-intluence on Sediment Transport

DISTRICT OF COLUMBIA
AMERICAN SAMOA R B
GUAM | . .

"TRUST TERR|TORIES

VIRGIN ISLANDS . T, .

| 'PUE'RTO RICO

NOTE: This is not a complete Iist of al| profect

areas undertaken during Sea Grant’s tirst 10 A
years. Rather, it is intended simply to be repre- . -
sentative of the nature and varlety of actlvitles s

. under this catogory S . : *







’%ocmoconomlc and Legal
Research

‘While Marine Resources Development projects
addre‘m the science and technology of exploiting
fishgries, minerals, and enargy, Socioeconomic
and Legal Research examines such questions as:
What are the costs? Benefits? Are there cultural
constraints or impacts? What are the controlling
economic factors? Are there any special market-
ing problems? Potentials? What are the institu-"
tional, legal, and regulatory needs? The nature ot
the concern may be local, national or international
—though the main emphasis Is on the first.

Table VIl summarizes 1976 levels af activly under
this cateqgory. _

. Research tasks supported under this category
range-from providing better informational and
analytical bases for decision-making to develop-
ment of “show-how"’ scenarios for opening up new
markets for marine products. This requires not
only sound bases, but also elaboration of the
economic, legal, and'social implications involved.
In this way, Sea Grant is contributing to the evolu-.
tion of new levels of discipline in public manage-
ment processes.

Food from the sea draws considerable attention
—both aquaculture and tisheries. In those States *
where it is new, aquaculture seldom fits neatly
into existing administrative and regulatory struc-
tures. This may be a greater obstacle to a viable
aquaculture industry than lack of technology. Sea
Grant assistance in removing thl_s obstacle ranges

from identification of potential rasourge-use con-
flicts and how they might be mitigated to prepara-
tion of dratft legislation to permit, encourage, and

- regulate aquaculture, and pro forma financial

projections to encourage private investment in it.
Such studies have been supported in Oregon,
Washington, California, Louisiana, -Florida, Rhode
Island, Massachusetts, and Maine. '
Socioeconomic and legal fisheries research
projects may seek a better understanding of spe-
cific local tisheries, or they may tackle broad
national and international problems. Thus, Rhode
Island has produced several species-specific
studies and also has published a fine little book
on the social and cultdtal characteristics of com-

- mercial fishermen-—an often ignored aspect of

commergial fisheries management. New York
seeks to understand and reverse the continuing
historical decline of its commercial fisheries,
while Texas is studying the economics of utilizing
the tremendous tonnagae of fintish thrown away by
shrimpers. Florida has produced an analysis of +
the. contribution of its commercial fisharies to the
State’s economy. It has also examined the politics
and economics—both domestic and international
-—of its shrimp and spiny lobster fisheries, the last
with special regard to the recent exclusion of
Americans from the Bahama Banks fishery.

On a broader front, some 20 studies have been
completed and others are underway on the mean-
ing of extended jurisdiction to the fisheries and
fishermen of the 23 seacoastal States. Because of
these, when the President signed the 200-mile

-

Sea Grant Yablo Vil

Marine Socioeconomic artd Legal Research

(Fiscal Year 1976 Awards)

-

.

: =
Active Projacts Federal Funds - Matching Funds
Tota| et e 1+ 4 vrre a2 ey —m — - e e
Average Per Cent ’ Per Cent
Program .
Pm“’ff Subcategory Budget™  Numbo Cost Per - of Total of Total
($-million) m Project $-million) £ yorg  ($-million) Program
9 . Sba Grant® Budget®
Marine Economics . ~ 08 23 37,000 - 0.6 2.7 0.2 24
- Ocean Law 0.7 17 41,000 04 17 - .03 44
Marine Recreation C 0.1 6 21,000 0.1 0.5 0.04 32
Sociopolitical Studles , 0.6 11 44,000 _ 0.2 1.0. 0.3 v 54
Category Totals _ “2i 57 "37,000" - 13 59 08 38

(1) -This includes NOAA Seca Grant funds plus jocat matching funds.
() This ia a percentage of the total NOAA Sén Grants budgot for all soven major catdgories of activity
{3) This is the matchmg fund percentage of tho total program budgot In the far lelt column. .
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economic zone bill into law, many of the probfems.
noeeads, and opportunities of extended fisheries
jurisdiction already had been identified. This is
but one example of Sea Grant's ability ta anticl-
pate upcoming needs. :

Many coastal States and tho Federal Govern-
ment are better able to cope with the expansion
of oil and gas development to new parts of the
Outer Continental Sheit because of 35 separate
studies supported by Sea Grant in 14 difterent .
States. Shinilarly, Sea Grant has supported several

““studies ot d@epwater ports. including one, car-
ried out at the request of the Council on Environ-
mental Quality, which reported on the probable
impacts of such facilities at 11 different coastal’
locations.

Virtually every Sea Grant State has one or more
recreation-oriented projects. Coastal recreation
is traught with many dilemmas: opening a recrea-
tional resource to too mahy people might destroy
the very environmental characteristics that draw
them to it, for example.

The economics ot coastal recreation have been
examined from several perspectives. Bath Fiorida
and Rhode island researchers, tor example, have
studied the noneconomic benetits ot bgach use
and tried to develop monetary value schemes for
rating individual beach experiments. Texas A&M
has conducted a socioeconomic analysis of char-
ter boat operators and consumers, while both
Mississippi and New York have examined the
economics of sport fishing. New York also has
inventoried its Great Lakes marinas ahd surveyed

-

their operators. Texas has clasemed its recreation .

areas, surveyed and proge(,ted recreation prefer-
ences, established a computerized recreational |
‘data bank with a predictive capability, Inventqried
recreation and tourism units in the costal zone,
and computed the economic’impact of coastal
zone tourism on both the coastal zone and the
+State as a whole. Studies such as these are essen-
tial to sound coastal zone management——«espe- '
cially as more and more coastal resource use
decisions come down to tough "either-or™
judgments.
The range of activities under this category is
wide and diversified, including in addition.to the
_above: a comprehensive analysis and-forecast
of Great Lakes shipping; existing public rights in
land and water resources; alternative offshore
« mineral leasing arrangements; methods &nd prob-
lems of public land acquisition; private vs. public
provision and operation of recreational facilities;

detailed compilations of existing State laws affect-

ing marine activities; legal impediments to the use
of interstate compacts in fisheries management;
demographic characteristics of coastal popuia-
tions,; and the like. )

1n 8harp contrast to studies such as these Is the
Law of the Sea Institute founded at the University
of Rhode Island and now located at the University €
of Hawail. Sea Grant-supported from the very
beginning, Its annual meetings and periodic work-
shops regularly bring together statesmen, poli-
ticians, and legal scholars from all over the world.
These meetanq and Institute publications have
played a ieading role in stlmulating debate,
increasing understanding, and encouraging evolu-
tion of common pérceptions of the evolvlng new
international Law of the Sea. o

A summary of projects under this category by
States can be fouhd in Tgble Vili.

Wisttul visitor watches pleasure boat sall from marina
in Portsmouth, Virginia.
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Geoa GQrant Table Vil

Sca Grant-Supported Sociooconomic and Legal
Projocts

ALASKA - " )
Law of the Sea -Reglonal Application

ARIZONA

yCALIFORNIA
»  Aquaculture- Economics:
Public Regufation
lelted Entry Fisheries-Assessment
Public Policy-Impact

CONNECTICUT

. DELAWARE i
Groundtish-Forecasting Model .
Coastal Industries-Analysis '
Seashore Recreation-Sociology

-
FLORIDA
Seafood-Fishing and Market:ng Economics
Beaches—-Protective Ordinances
Community Legal Services-
- Marine Recreation-Assessment
Wcean Law Educfition RS

»

- GEORGIA - |
Fishing Harbors-Economic Analysis :
- Shrimpers~-Occupational Analysis
Aquaculture~Law
Coastal Zone Planning-Mechanisms
HAWAII .
Deep Sea Resources--Response to Exploitation
Tuna Fisheries-Development Analysis
St ZoneuManagmnentu Methods
Planning
Legisiation
» 'LOUISIANA
Crawfish Processnng~Econom}c Analysls
Port, Waterway and Pipseline Development
Site Selection < .
Lagal Aspects
Policy Aspects .
Deapwater Port-Envircnmental Analysis
Recreational! Potentials
U.S. Policy Goals-Alternative Methods
Estuarine Land-Recreational Potential
« Maritime Labor-Instabllity :
- Coastal Resources-Economics
Urban Encroachment ..

MAINE/NEW HAMPSHIRE CONSORTIUM
Maring Industry. Recreation and Fishing-
* Patentiat Interactipns
Socioaconomic and Legal Studles
European Oysters-Potential in U.S.

MARYLAND

MASSACHUSETTS
Georges Bank Fishery
Extended Jurisdiction-Techrivlogy Regulation
Sea Grant Technology-Decision Processes
Ocean Management and Policy

MICHIGAN
FisheNes-Economics and Marketing
Water Resources-Management
Economics
Recreatlon Behavior Patterne :
Environmental Dacision Makers /

MINNESOTA

MISSISSIPPI/ALABAMA CONSOR_TIUM ‘
Coastal Zone—kLegal Problems
Sport Fishing~Demand and Supply Analysls

NEW JERSEY - ' A
NEW YORK ,

Coastal Law-Problems

Coho Salmon-Fishery and Community Impact

Coastal Recreation

Supply of Rental Boats .

Marina Businesses and Users

Siting Policy--Preédnt-and Future

 Ports—-Activities and Growth . . .

NORTH CAROLINA" .
Fresh Seafood Marketing Channels
Coastal Zone Managemént-Legal Aspects
Resource Exploitation-Legal Problems

OHIO
Seafood Dlstnbutnon ‘and Marketing—i\nalysis

N
OKLAHOMA

LOREGON - .

Seafood Markets-Strueture and Performance
Regional Law Development-Ocean and Coastal
Extended Fisheries Jurisdiction--Economics

- Coastal Areas-Economits, o &

Industries and Public Policy
Limited Entry~/mpact

PENNSYLVANIA




RHODE SLAND
Marine-Oriantad Activities Economics

Extendad Fishery Jurisdiction-Economic Impacts

Law of Tho Sea institute

. Coastal Marina-Eqological Impact
Narragansett Bay-Economics and Ecology
New England Petroleum-Assessmaont
Waste Disposal—-Economics
Clam Resources Management '
Fisheries -Soecioeconomics

.SOUTH CARDLINA N
Cooperative Hull Insurance-Feasibllity
TEXAS
Shrimp Industry-Costs and Returns
Finfish Marketing Systers
Ocoan Law Changes-Lagal Implications
Charter Fishing-Analysis o

Recreation/Tourism-Impact
' _ Neeqs

VIRGINIA -

WASHINGTON
Puget Seund Recreational Fishery
Commercial Fisheries--Economics
Marine Environment of Puget Sound

»

L}

WISCONSIN

Cold Water Fish Aquaculture-Economics
Groat Lakes Fisherles-Economics

Water Management--Probloms

Applications
International Coqperation-/nstititions
Recreation~Behavior and Attitude Patterns

DISTRICT OF COLUMBIA
AMERICAN SAMOA .
GUAM

Marine Reaour.ces*Exploltatlon

TRUST TERRITORIES
VIRGIN ISLANDS
PUERTO RICO

s

NOTE: This Is not a complete list of all project

* areas undertaken during Sea Grart's first 10
years. Rakther, it is intended simply to be répre-
sentative of the nature and variety of activities
under this category.
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Marine Technology Research
and Development

While othar Sea Grant programs help to find and
detine marine resources or establish their eco-
nomic and legal parameters, Marine Tachnology .
Rasearch and Development projects tackle the
machinery and methods needed to exploit these
resources, minimize their adverse environmental

impact, constrve them, and control pollution asso-

clated with their use and taking. This is where
ongineors and tochnicians shine as they saek to
improve ocean, coastal, and seafloor engineering;
. structures and materials; large floating platforms;
artificial ottshore islands; the human capability
to work and play beneath the sea; commercial
tishing gear and ships; aquaculture pans, ponds,
and raceways; seafood handllng processing,
storage, shipping, and dnsplay underwate! dredg-
ing and pipselining; coastal and marine recrea-
tional gear and facilities; and marine transporta-
tion including high-speed commuter systems,
ports, harbors, and offshore terminals-—just to
mantion a fewy Table IX shows the 1976 lavel of
actlivity under this category.

Hawaii, a growing island State of small land but
vast ocaan area, has-designed, built, and sea-
tested a large scale-model of a stable floating
plattorm which one day may support large, self-
conlained acean communities. It has repor{ed on
the technical and economic feasibility of high-
speed interisland transport using hydrotoils,
hovercraft, or bath, and has éxamined the prob-
lems and potentials of linking the major islands
with a centrally located thermal enérgy source via
high-voltage undersea cables. '

Florida and others are seeking bettor ways of
controlling marine corrosion and toullng, while
Wisconsin studies freshwater corrosion, especlally
whure heavy pollution and stray currents are
present—as is common around major Groat Lakes
ports. Wisconsin has resegrched and reported on
technology’s potential roles in Great Lakes water-
borne trade. Both Wiscansin and Michigan are
concernad with coastal erosion, while they and
Alaska have problem-oriented projects in ice
angineering.

Engingpring studies of alternative deepwater
port designs havo been carried out by Dolaware,
Texas, and Louisiana. Aquaculture engineering
iGding waste engineering-~Is under-
a, Massachusetts, Toxas, Wisconsin,

Sea Grant has designed, built, and tested an
offective, inexpensive “do-it-yourself” tloating
breakwater made of old automobile tires which is
easily deployed and removed. Its use Is spreading
to other areas both in the United States and
abroad. California also has designed and tested
a floating breakwater composed of closely packed
arrays of tethered spherical floats. . .
Humans-in-the-sea projects cover a wide range
from underwater living and work experiments in
Michigan and New Hampshire and computer
modeling of thormodyndmlc concepts of decom-

- pression sickness in Texas, to development of
diver standards and training programs in Florida,
numerical models of forces on working divers at,
Michigan and Wisconsin and oil- ﬂbld diver pro- -
grams in Washington. Coastal structures and their

-

0 arar. e = = —— -

Soa Grant Tablo IX

-

Marine Technology Resenr
(Fiscal

and Development
oar 1976 Awards)

Total

) Program
Projoect Suhcategory
- I Budget™ - nNymber

($-million)
. . A
Ocoan Engineering 22 .. 68
Rosource Rocovery 2.1 * 68
. and Utilization - '

Transportation Systoms - 0.1 4
Category Totals a4 118

Active Projects

v

Federal Funds + Matching Funds

Avorage Per Cont . Per Cent
Cost Per , .of Total . ot Total
Project ~ (§rolttion) . poqerg  (Smillion)  program
(8), Sea Grant® Sea Grant™
39,000 1.3 58 .09 40
. 36,000 1.3 5.6 Q.8 38
' 27,000 0.07 ° 0.3 0.04 © 33
~37'°°b : _‘5‘5_4‘ 1.6 1, R 39

1.6 1.7

(1) This includes NOAA Sea Grant funds plus local matching funds.

(2) This Is a porcontage of the total NOAA Sea Grant budget for all sevon major cetegories of a(.tlvny.

toe (3) This ta-the matching fund. percentagoe ol the total pmsmm budw in the fnr loft column,
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responses to water torces are being studied at
Hawall, Oregon, Calitornia, and Wisconsin, while
Florida has produced a very practical report on
how to build hurricane-proot structures. North
Gdrolina,South Cmolma Virginia, and Florida are
trylnq to improve beach stabilization technology.
wh:le Qregon has developed a technique for
. Cgreatly extending the life of wooden pilings in the
marine environment. Magsachusetts Sea Grant has
\ shown that high-vnergy electron beams can kill
harmful bacteria and break down-Omplex organic

—-— l;._ .

Floating tire breakwater. . '

“ERIC

Aruitoxt provided by Eic:
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compounds in sewage and othey waste water. New
York has developed two methods which show
promise in removing mercury from fish, while a
continent away, in Oregon, a specially adapted
seismograph has proved its worth as a remote
sensor measuring sea states over the bars found
before the entrances to most harbors along that
coast.
There are many more projects under this cate- |

'gory, both past and present. For a more complete

summary, see Table X.




Boa Grant Table X

Soa Grant-Supported Tochnology Ronoarch and
Dovolopment Projects

ALASKA
Sub-Bottom Arctic Structure
Sea lce-Dynamics ~
Aquaculture Development
Permatrost-Characteristics, Distribution
- Marine Organisms-Heavy Metals Concentmuon
Use of Marine Mammals
Harbor Seals-Blology

ARIZONA

CALIFORNIA .

Salinity Gradlents—-Power Source
Concrete Construction-Electrical Hazards
Wave Climate Modifications

Diving Satety Program
‘Hake Fishery Development -

Fish Products—-Histamine Toxicity
Seafood Technology

Fishery Products—Quality Assessment
Black Cod Fishery-Improved Methods
Breakwater Modltlcatlons~Reducln,g Harbor Surge
Ocean ConstrUchﬂ——Composﬁ\e Materials

}
Ty

CONNECTICUT

DELAWARE
Beach Erosion-Assessment
Control
Closed Cycle Mariculture
Closed Cycle Systems—Chemistry
Maricuiture-Deyplopment Service
Mariculture-Water Recycling

-

FLORIDA
Metal Corrosion-Bridge Pier Cracking
Canal and Lake Fiushing-Hydrodynamics
Florida Sand Budget
Qil Spitls-Magnetic Recovery
Fishing Gear Desigh-Modeling

Mullet—ControlIing Rancidity : «

. GEORGIA
' Fintish Fishery—Feasibility
Fisheries-Processing and Maximum Utilization .
Shrimp Meal-Nutrient Quality “
Chitosan-Production, Utilization
. Shelltish Processing
Fish and Shrimp Byproducts .
Fish Smoking Proqesses . .

HAWAII .
Deep ‘Ocean Cosmic Ray lnteractlons
Seaward Advancement
Undersea Observation Structure
Heat Exchanger-Biofouling Experiment

k]

.c. s i 39

Pipolines-Wave Altack

Waves- Reef Altenuation and Set-Up
Tropical Aquaculture

Human Performance in The Sea
Decompression Safety

Floating Platforms-Feasibility

Sealed Concrete-Additional Strength
Rapid Transit--Marine Alternativas

. LOUISIANA ' ’

Antifouling Materlials

Cable Insulation-Materials

Seatood-Quality Control

Superports and Offshore Facllities—Planning
Fisherles—Product Developmeant

MAINE /NEW HAMPSHIRE CONSORTIUM
Beach Systems—-Management Options
Acoustic Surveying-Parabolic Reflectors
Dynamic Floating Breakwater
Diver Telemetry—Physiological Data
Fishery Byproducts—/n Animal Food

MARYLAND "
Soft Shell Clams-Viability Atter Being Caught

MASSACHUSETTS

Foundation Design—~In Marine Soils
Oftshore Structures—Analysis
Undersea Work—-Teleoperators
Deepsea Joining, Cutting-Techniques
Ocean Wave Energy System

Trawi Board Improvement

Sitle Trawl Hookup Block ~Improvement
Dogtish (shark)~-Skinning Process
‘Fisheries Products-Lipid Compounds
Seafood—Pressure Preservation
Current Sensor—-Dynamics

Water Treatment-High-Energy Electron Beam

MICHIGAN
Fishing Gear lmprovement—Purse Seining
Dlving Satety—-Research and Recreation

MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
Raw Oysters—-Enterovirus Detection -
Isoelectric Focusing—Applications
Remote Underwater Fishery Assessment

- Underwater Reconnaissance Vehicle

NEW JERSEY o

" NEW YORK

Submerged VegetatiomSedlment Stablllzatlon
Dredge Spoil Disposat

. Underutilized Specles-Convenlence Products
Clam Wash Watar--Utilization .

W
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Fish Product Quality-Lipids
Fish Filleting Wasta Recovery
industrial Fish-Mercury Removal

NORTH GAROLINA ‘
Seatoods-Microconstituents
Crabmeat Processing-Quality
Seafood-Pathogen Controls
Fish Muscle Tissue-Properties
Marine Structures-Reliability
Beach Control-New Method

OHIO
OKLAHOMA

OREGON

Structure Design-Wave Simutation
Wooden Structures and Boats-Improvements
Crabs-~Laser and Freeze Branding
Fishing Gear-©evelopment
Wooden Pilings—Preserve by Fumigation
Seatood-Processing Sanitation

Utilization

- = Mechanization

Nutritional Quality

Quality Control
Shelifish Waste-Agricultural Use
Tuna--Safety Test
Sewage Discharge—Reduced Damage
Bar Clearance Sensor—-Remote Seismometer

PENNSYLVANIA

RHODE ISLAND .
Metal Reinforced Concrete~Degradation
Hard-Bottom Combination Net
Fatal Scuba Accidents-Analysis
Crab Waste Use-~in Salmonid Aquaculture
Assessing Seafood Quality
Bay Watch-Engineering Services
Scrap Tire Fioating Breakwater
Fishing Gear- Hydrodynamics

Improvement

SQUTH CAROLINA >
Marine Turties-Inventory
Shrimp Heads-Automatic Removal
Diked Disposal Areas-Utilization
Aquacuiture Mechanization

TEXAS R

Oftshore Pipelines-Engineering - .
Coastal Processes-Numerical Models
Dredge Disposal~Trace Elements -

" Dredge Spoil Islands-Erasion

L St Lawr

Satu’l)atlon Diving~-Maximum Depths
Hydiogen/Oxygen Decompression Tables
Seafood Safety and Wholesomeness
intracostal Waterway-£nvironmental Impact
Qftshore Terminais—impact on Industry
Fishery Products-Sanitation, Quality Control

A

VIRGINIA

Protective Structures-Engineering
WASHINGTON .
FFishing Vessel Safety ’

" Floating Breakwater Research
Fish Stocks-Acoustic Cournting
Matrine Acoustics
Total Utilization Concept
Chitin/Chitosan—-Potential Utilization
Floating Structures—Performance Tests

¢

WISCONSIN
Corrosion-Frash (Polluted) Watgr
Underwater Welding-Steel
Harbor Fiushing Measurements
Marinas—Lake Ice
‘Harbor /Offshore Water Exchange
Fish Production Wastewater--Treatment
+ Underutilized Fish --Product Development
_ . Quality Improvements
Divers-Artiticial Giils
Diver Onentation Deyices
Other Diy, y
Physiolggical Evaluation
Great Lakes Water Transport
Controlied Hdming--Odor Imprinting Salmon
e Seaway-Modeling
Pradicting Water Closing

3

DISTRICT OF COLUMBIA_
AMERICAN SAMOA
GUAM *

- TRUST TERRITORIES :
VIRGIN ISLANDS

PUERTO RICO ' -
Underwater Habitats—
Potential for Resource Management

NOTE: This i_s not a comp[ete list of all project
areas undertaken during Sea Grant's first 10

- years. Rather, it Is intended simply to be repre-
..sentative of the nature and variely of activities

under this category T s s




Marine Environmental
Research
The foundation of management is knowledge.
When Sea Grant came into being comparatively
littie information existed on the natural resources
to be managed, and much that did exist was-
unuseable because of its forif and-the narrow pur-
poses (usuatly scientific) for which it was devel-
oped originally. Demographic and other infor-
mation en human activities was in pretty goad -
shape, but how the human system and the natural
system interacted was only imprecisely known, the
subject of frequent adversary confrontations, and
totaily inadequate for management purposes.
The purpose of Sea Grant-supported Marine
Environmental Research is to try to fili these gaps
—to gather data in a consistent and disciplined
manner and to define system interactions in terms
which are meaningful to management and can be
subjected to computer analysis and testing. The
uitimate objactive is to make reliable predictive
analysis a standard management tool. This offers
the academic community an exciting opportunity
to strengthen inteliectual excelience while greatly ..
expanding public service capabilities. To the indi-
viduai States, this research offers the opportunity
to obtain a Yaluabie adjunct of the governing
process at a quite low cost. In the 13 Sea Grant
Coligge Statgs—namely, Rhode island, Massa-
chusetts, New York, Delaware, North Carolina,
Fiorida, Wisconsin, Texas, California, Oregon, ?’
Washington, Louisiana and Hawaii—this goal has
been realized. Other States show varying degrees
of progress. Table Xi shows the ievel of activity
under this category. o
In general, Sea Grant-supported projects under
this category address the following types of .
activit‘les: - ‘

® Baseline and inventory studies of cpastal and
marine areas and their resources and environ-
mental features, inciuding, quite frequentiy,
‘the incorporation of these data into published
atlases of the physical, chemical, bidlogical,
and other characteristics of relevant bodies of
-water. o '
- .mDevelopment of spacitic use-reiated baseline
data banks—inciuding, where appropriate, )
- evaluation of future impacts of decisional aiters .
" natives—hitting such issues as power piant :
siting,.public shoreline access, poilution.con-
. 8 :’r’(?,éonmcting resource uses, dredge spoil -
~ghsposal, and sewage outfalls. - o

>




™ Study of important environmental processes,
such as nutriont fiow through gstuaries and
marshos, coastai erosion, littoral transport,
subaeriat dune erosion, and the scouring and
sedimeontation in harbors, bays, and channels.
W interactions within the environmont, such as
faunal and tloral responses to changes in nu- .
trient baiance, tempaerature, dlssolved oxygen,
and light,

® Studies-of pollution sources, pathways, rosi-
dencé times, and fates—including heat, radio-

- nuclides, mercury, and othar heavy ietals, -

petroleum, polychiorinated hydrocarbons (DDT,
PCB's, etc.), and other municipal, industrial,

and ?grlcultural wastes.

® System studies of major coastal and estuarine
features such as Pug@t Sound, Green Bay,

Gr?nd Traverse Bay, Saginaw Bay, Houston

Ship Channel, Biscayne Bay, Santee Estuary,
Pamiico Sound, Albermarie Sound, Chesapeake
Bay, Delaware Bay, Long island Sound, Narra-
gansett Bay, Massachusetts Bay, and a 50-mile -
stretch of Massachusetts, New Hampshire, and -
Maine coastline.

® Development of numerical models for computer
analysis and prediction of natural systems,

human activities, economic systems, and thelr
interactions. -

N Search for ways ta detect, measure and remove
pollutants, to reverse human+caused environ-
mental damage and to convert wastes into
harmiess or profitabie products.

K

~

M To provide data bases and analyses in specific
support ot iegisiative, reguiatory and permit-
ting activitios of local,-State, and Fedéral
gavaernments. ¢

. The nature of individual projects varies widely,
according to the most pressing needs of each part
of the country. Louisiana Sea Grant has partici-
pated in the environmental assessment of the
whole LOOP (Louisiana Oftshore Oii Port) proj-
act, including oftsi¥re facliities, tank tarm, and
pipelina right-of-way, while Texas A&M scientists
have produced a significant four-volume report on
“Water Quality Characteristics of Hazardous
‘Materlals” and determined the feasibility of,
aerating the Houston Ship Channal.

Rhode Island Sea Grant researchers have con-

" structed an elaborate series of interlocking com-
-puter modeis of Narragansett Bay which are now

used to support State coastglzone management
offorts; it aiso has deveioped an infrared tech- =
nique for identifying poliutants. New Hampshire
researcherp are studying the long-term environ-
mental effects of dumping baled solid wastes jnto

* the ocean. Wisconsin Sea. Grant investigators are

studying the enviropnmentai preferences of coho
salmon by means of telemetry devices attached to -
the fish; they are monitoring and researching a
wide range of poliutants common to the Great
l.akes; and they are exploring the effects on pri-
mates (of which-humans are one species) of
chronic exposure to PCB's.

z

""k%

Soa Grant Table Xi ~ Marine Environmental Rdﬁarch

/ s (Fisoal Year 1976 Awsms)
. ‘_ . ‘ . . i \ .
Active Projects Federal Funds Matohing Funds, N '
Total S I UGSV LI |
. ) o'a Average Per Cont Por Gont ‘
Program g . , ‘
. Project Subcategory Budget™ CostPer . ofTotal . .of Total  *.
Co ' * - ($-million) Number Project (S-million)  pogorar  ($-milllon) . program v,
s - ) Sea Grant® Budget™
" ! t . * . . . .
Research'in Support of 2.2 68 33,000 1.4 5.8 0.9 30
Coastal Zone Management o ' L
Ecosystems Research 09 "32 28,000 , 056 . 2.2 0.4 .- 42
) Pollution Studies - ‘ 1.5 .Y 32000 - 1.0 4.1 0.5 38
Enylronmental Models T2 ' 22 53,000 0.7 29 . .05 41
‘Apblied Oceanography 0.6 1 43,000 0.3 1.2 0.2. 41
Catogory Totals \’ 6.3 180° 35,000 3.8 16.3 ~24 39 oo
+ ‘ 1)

- A . g N : N 3 , s . e
! BN _
(1) This includes. NOA}\ Soa Grant funds plus local matching funds, -
(7) This Is & porcentdge of tho total NOAA Ses Gramt budgot for ali sevon major categories of actM!y '
(3 Thus is the mutcmnu fung porcentego of theo towl program bydget in the far loft columg.
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Both California and Washington Sea Grant '
scientists are looking at the ecolpgical effects of

large sewage outfalis discharging into large bays '

and the open ocean. Hawail researchers are
studying the effects of poliutants on the larvae of
important species of fish, e.g., tuna. The Missis-
sippi program has developed techniques for
converting raw seafood wastes into fish tarming
rations arid for using electrolysis to purlfy waste
water. Ma}ne investigators have studied the

’ ._m& e

" effects on baitworms of thermal discharges from

olectric power plants, while Florida scientists have *
looked at the lmpa(,t of tharmal and radioactive
peliution on shrimp and other important marine
speocies.

And so it goes. Responses to local needs and '
opportunities dre what determine the makeup af '
Sea Grant projects at any given point in time.

" Table Xl provides a more complex sumhmry of

activities under this category.
<

-

Sea Grant Tablo XH

Sca Grant-Supported Environmental Research
(1967~~1976)

ALASKA
Rasurrection Bay- Hydrography, Chermslry
Marine Pianning-Education
Prudhoe Bay--Primary Production

ARIZONA

CALIFORN IA
. Coastal Governance-Issues .
Coastal Devetopment-Management
Coastal Planning—Methods
San Francisco Bay-Biology
Sea Urchins Fisheries—-Assessment
Beaches and Dunes--Vegetation
Nutrient Quality--Enhancement
Food Resources-Dynamics
‘Plankton~Inshore Food Source
Kelp Grass—-Metabolism -
. Waste Heat Effluents--Etfects
. . Stress Induced Fish Parasitism
Chemical Pollution—-Bioassay
- Microbial Pollutants—-Analysis
* Fish Population—Pollution Eftects
Coastal Planning—Criteria

CONNECTICUT .
Heavy Metais-Oyster Uptake “
Heavy Metals»ClrcuIaung, Dtstrlbullo‘h and
Concentration
™ Long Island Sound-Circulation Patterns
Connecticut River Rlume

- DELAWARE

. Wave Damage-Prediction ,
Coastal Development-Impact
Trace Metals—in Shellifish
Estuaries-Nutrients, Energy, Production
_Barriers-Structure, Evolution, Destructron .
Wetlands Vegatatmn Y

-

HAWAII

FLORIDA ' ‘

Estuarine Envlronmental Study
Productivity—Energy Flows and Patterns
Pesticides-Effect on Fisherie

Sewage Poilution Abatement--impact
Circulation and Dispersion-Modsling
Shoreline Evolution

Thermal Poliution--Hearings

Coastal Exchange Processes

-

GEORGIA

Oceanographic Atlas Series
Marsh Condition Index
Estuarine Hydrography-Data Compilation
Estuarine Environments—Subtidal

[

.Reef Fish—-Commercial Exploitation
Legisiative Assistance—Environmental
Coastal Decision—Baseline Data
Coral Reef Management

- QOceanic Pathogens-Viruses A

Extreme Wave Conditions-Statistics

LOUISIANA

Marsh Recreational Dwelllngs

Coastal Resources—Analysis

- Marine-Fresh Water Exchange

Primary Productivity~Offshere

Metropolitan Metabolism-Coastal

_Wetlands-Soil-Nitrogen Transformation

- Spartina/Cellulose Transfomqatnon

.Cypress Swamp-Chémical Ecology -

Shellfush-—Hydrocarbon Content

."Hydrocarbon-~Estuarine Carbon Flux
Food Chain Concentration

" Water and Sediment-Chemistry . '

Marsh-Estuarine System-Madels

MAINE /NEW. HAMPSHIRE CONSORTIUM T
Land Yse Planning S _
Reactor Radionuclides~in aysters o S

and Sedlments ' : :

-t . - .
.
< .




Marine Worms-Thermal Pollution Effects
Hydrodynamic and Environmental Modsling
Estuarine Nutrients-Distribution

Qil Slicks-Remote Sersing

MARYLAND.

MASSACHUSETTS .
Fluviatile SaImonlds~lntomcﬂons
Oil Slick Control .

Bodford Harbor-Sediment Dispersal .
. Water Movement and Dispersion-Models
Sediment Transport-Longshore
inlet Stability
Red Tides-Trace Metgis Role

MICHIGAN
Shoreline Protaction-Private
Erosion Damage-Analysis
Coastal Zone Engineering
Fisheries—-Great Lakes
Shorelands-Planning and Management
Lake Currents-Modgeling
Sewage Treatment-Taechnology
Water Quality—-Regional Survey
Phytoplankton-Nutrient Enrichment

MINNESOTA |

MISSISSIPPI/ALABAMA CONSORTIUM
Marshes--Managemgnt Planning '
Coastal Zone Capability-Analysis
Seafood Wastes- Marketable Commodities
Shrimp Processing-Waste Treatment
Mobile Bay-Physical Environment -

Gulf Coast~Environmental Simulation

NEW JERSEY Ny
Heavy Metals and Nutnents Dlsmbu,uon“
Metal Pollutants—Biological Et!ects
Mercury-Biomagnification
Coastal Waters—-Numerical Simulation

- Plankton-Physiochemical Ecolagy
Pollutant Transport Patterns— °

By Sulfate Chiorinity
Newark Bay~R9newal Rate

n

NEW YORK

‘Coastal Management-lnsmutions, Pubhc
Participation
Coastal Waters—-Management
Lake Ontario-Environmental Atias
Erosion/Deposition-Balance
Coastal Zone-Visual Quality
Rdcreation

- Power Plant Sjting
. -Seafood Processing Effluents-—-Ultrafiltration
Plankton~PolIut:on Effects
V!ruses—Suﬂ/At(ngsphere Transler

-

N

~

" NORTH CAROLINA

" OHIO

A

Coastal Management-Ecological Doterminants -
Draedge Spoil-Marsh Regeneration
Shore Environments—Classitication
Coastal Birds—-Populations |
Dune Stabilization )

" Shelltish Viruses-Detoction |

Onslow Bay-Physical Studies L o
Beach Grass--Destrugtion By Insects

Pest Control Analysis

Pamiico Sound-Numerical Modet -

okLAHOMA®

QOREGON

PENNSYLVANIA

Public Boating-Spuce Demands
Sea Lions-Assessmeant
Marinas--Hydraulic Characteristics
Clam Populations-Subtidal
Estuarine Plankton-Dynamics

Spit Erosion

RHODE ISLAND

Coastal Resources Center . .,
Menhaden /Sport Fish—-Relationships ‘

Erosion Inventory—Photogrammetry T
Coastal Ecosystem Model - '
Phytoplankton Blooms-Causes.

~Bottom Community-Carbon Flux

Hydrocarbons—/n Sediments .

In Seawater .
Coastal Areas—Analytical Modeling .
Hydrodynamics/Salinity /Temperature-Model
Estuarine Deposnts—Three ~-dimensional Study

SOUTH CAROLINA

Coastal Erosion-/nventory ¢
Dredge Spoil-Pest Management

1

TEXAS ’ : -

Resource Management
Channel-Harbor Complex~Enwronmental
Management ’

Ihdustrial Wastes-Ocean Dumping
Water Quality—-Artiticial Aeration. -
Estuaries and Shellsh-Virus Enumeration
Coastal Canals-Water Quality
Bromine Chloride-Toxicity

-Bulk Shipping—Hazard Rating System
Oil and Tar Deposits
Coastal Engineerlng Research

" VIRGINIA

' Wetlands Management—Altematlves
‘Wave Reéfraction-Synthesis
Continental Shelf Bathymetry




WASHINGTON
Coastal Resources- Governance
Methods
Advisory Servicaes !
Ports-Development and Operations
Pugat Sound-Environment '
Data Analysis, Applications .
Fish Ecology
Resource Management
Resources-Total System Approach

+

WISCONSIN
Watershed Phosphorus—Policy Impiications
Power Plant Siting
Coastal Resources—Cultural and Historic
Land Iinterest Information-Coasta/l
Shoreline Erosions—Lake Michigan
Piant Communities—-Coastal
Coastal Slumps-Mechanics
Shoreline Mapping--Computerized
Coastal Zone—-Remote Sensing
Shrimp-Popuiation Dynamics
Deep-Living Phytoplanktorn
Fish--Energy Requirements, Growth .
Fish Populations~Acoustic Estimating Methods
Pesticides--in Food Chains
Salmonids-Microcontaminants
Thermal Effluents-Dispersion, Etfects
Trace Metals-Transport and Dlsmbut:on
Paper Mill EffluentﬁToxlcny

<

Lake Trout-PCB Effects

Air Pollution input-Lake Michigan -

Salmonids-PCB Metabolism

“Surtace Microlayer—Microcontaminants
infractions

Orgnnlc Microcontaminants-Analysis:

Primates--PCB Rosponse

Fish Control Model

Salmon Mahagement-Odor hnprlntlng

DISTRICT OF COLUMBIA

AMERICAN SAMOA

GUAM ,
Tumon Bay--Bathymetry
Coastal Zone-Ecology

TRUST TERRITORIES

VIRGIN ISLANDS
PUERTO RICO

NOTE: This Is not a complete list of all project

areas undertaken during Sea Grant's first 10

years. Rather, it is intended simply to be repre-

sentative of the nature and variety of activities .
under this category.

T

Marine Education and Training

New imperatives of coastal and marine resource
exploitation and management require people with
new capabilities. Ten years ago, there were vir-
tually no programs offering the necessary educa-
tional opportunities. Sea Grant's Marine Education
and Training initiatives soon remedied that, and
“inthe 1972-76 period alone some 1,500 ocean
engineers, more than 4,000 technicians, and 300
lawyers, marine economists, and marine affairs
specialists graduated from Sea Grant-supported
educational programs. in the spring of 1976 these _
» Programs had 761 graduate students and 291
technician trainees, of whom 127 were in fish- -
eries-related programs. This category's 1976
level of activity is shown in Table XlIIl.

Sea Grant's mission is not to support educa-
tional programs indefinitely. Its mission is to
provide financial help in starting a program for
which there is a clear need. The primary criterion
of neeg is the employabuhty of graduates. Sea
Grant's role is to assist umverslty administrations

to undertake new programs. It is assumed that, if
there is a student demand and if its graduates are
édvantageously employed because of that educa-
tion, the program will become self-supporting.
Thus, the proportion.of Sea Grant support begins
diminishing from the beginning and eventually
ends. If praprogram estimates of demand for the
skills thus provided prove to be erroneous or if the
market for that skill becomes saturated, Sea

-Grant support is terminated forthwith. Whereas

Sea Grant once supported 20 different technician
training programs, by 1976 that number was down
to 15.

As a result of rigorous cgntrols, the record of
employment of graduates of Sea Grant-supported
programs is excelient. Many run 100 percent con-
sistently year after year. For the life of Sea Grant,
the average for all programs is more than 80 per-
cent. Many in the unemployed 20 percent choose
to go on to higher degrees while others pursue
new careers.

Sea Grant Education.and Tralning has three
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Sea Grant Tablé )(lli
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Marine Education and Training
(Fiscal Year 1976 Awards)

Active Proieo_ts

Federal Fqnd;;

e .
' Matching Funds

Total - e e

» Program Average . Per Cent _ ‘Por Cent
Project Subcategory Budget® " Cost Per of Total . of Total

o ml?llon)- Number Projeot ($-million) Federal  (S-million) Program

e ($) Sea Grant™® Budget®
\
College Level 0.8 R ) B 27,000 0.3 1.2 0.5 -85 _
Vocational 1.1 17 : 8?.000 0.3 1.3 -~ 08 74
Retraining -— - e ——— —— _—— -
Othar Education 2.2 Y 4 - 59,000 14 6.9 08 a7
CatSgory Totaly 42 86 49,000 2.0 8.4 22 53
L - o ou _). -,

-~

A

(1) Thig includos NOAA Son Grant funds plus local matching funds.
(%) This is a percantagoe of tho total NOAA Sea Qrant budget for: alt soven major categotias of activity.
(3) This is the matching fund percentage of the total program budgetlin the far loft column,




Graduate studem‘ at the Umvers:ty of Wlsconsln pro- .

pares for an experiment.

t

basic objectives: (1) To train specialists such as
commeorclal divors, boat and ship handlors, com-
mercial fishermen, marine and oceanographic
tachniclans, natural resources agents, marine
vetorinarians, ocean and coastal engineers, and
aquaculturists; (2) to produce interdisciplinary, .
mission-ori#hted professionals to fill the demand

for coastal zone managers, marine resource
economists, environmental and economic impact
analysts, and others who can understand and cor-

- relate different scientific and engineering disci-
- plines as woll as a wide range of human activities

~

“in the greater prestige and visibility the university

- @cean technicians failed to justify further support.

48

for systoms management purposes; and-(3) to
create a better public understanding and appre-
ciation of the oceans, their challenges, and their
opportunities.

The need for educational programs such as
these has catalyzed exciting changes within the’
participating universities. The need to develop
and administer interdisciplinary and interdepart-
mentai degree programs has exposed facuity and
administrators alike to whole new perspectives of
the roles and techniques of higher education. it
also has provided the concdbtual base and ad-
ministrative machinery for the Sea Grant multi-
capability, team approach to problem solving. In
turn, the expearience of such team members in the
realities, complexities, deadlines, and require- " .-
ments for useable results gives them new percep-
tions and knowledge for use in the classroom and,
indeed, frequently suggests new courses and
degree programs. The Sea Grant closéd-loop
feedback process benefits the whole system.
There is aiso an indirect but worthwhile payoff

enjoys in its community.

Sea Grant Education and Training projects in-
~«clude everything from single courses and summer .
programs to two-year, four-year and graduate
degree programs (See Tables XIV and XV).
Among the earliest were the introduction of fish-
eries technology programs at Oregon State Uni-
versity, an undergraduate degree in Ocean ' -
Engineering at Florida Atlantic University,
’the Master of Marine Affairs (MMA) program
at Rhode Island, and the Master of Laws in
ocean law at the University of Miami. During its
first few years, Sea Grant also supported ocean
technician programs at Cape Fear Technical In-
stitute, North Carolina, and the Southern Maine
Regionatl Vocational Institute. Support for the last
twd Institutions was 'halted when the demand fer

r s
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The MMA proaram at the-Umversity of Rhode
Island in a way served as a prototype to the
interdisciplinary approach to graduate education.

_Core coursas were drawn trom the Geography,-

Oceanography. £conomics, and l-nqmemlnq
Departmants, while electives Could be taken in ali
departments. Many of the course dtterings were
new to URi—e.g., Marine Geography, Marine Re-
source Economics, Ocean Engineering, Interna-
tional Law. The purpose of the program was to
expose administrators and policymakeys to the

w

reblems of science and engineoring in the
cean, of ocean law, and of marine operations
genemlly; and to expose ocean scientists and

wwngineoars and, as it turned out, Naval offigers to

the politics*and economics of marine aftairs. The
dbjective was to begin the process of providing
the international negotiators, coastal zone mana-
gers, Faderal and State admipistrators, and busli-
ness executives who would be ngeded to manage
America’'s coastal and contiguous marine ro-
sources and protect her interests world-wide.

Soa GrantTabie XIV, “

Sea Grant-Supported Education md Training Projects

ALASKA * ° A -
Fishing Technology '
*Seatood Processing
Sea Grant Lecture Program
Marine Science Public Television

ARIZONA -

. CALIFORNIA

Commercial Diver Training _

Sea Grant Interns

Coastal Decigion-Making

Marine Education Curriculum
Marine Resourde Management
Technology Assessmant Training

Cy

CONNEGTICUT.

DELAWARE ,
Marine Education=Public Schools
Marine Environment Studies
Fisharies-Managemgnt Economics

" FLORIDA «

Ocean and Coastal Law
Underwater Technician
Marine Technology Program
4-H Manne Program

, kY

-
-

-,

HAWALI -

Oceanographic Technician Training

Cruise Experience~Secondary Students

Marine Option Program "

Aquarium Operations

Matrine Education Exposition

Marine Technology-Teacher Training

Marine Curnculum .Sacondary Schools
Elementary Schools

Marine Pathology-Courses

Marine Resource Education

AN

& NORTH CAROLINA

Coastal Law .
~ Public School Marine Program-Teacher Trammg

' : "~ Teaching Materials
Teaching Guides

-

LOUISIANA
Nautical Mathematics Textbook
Nautical Science-Vocational Program
Transportation Systems Modeling
High School Teachers-Marine Training

MAINE /NEW HAMPSHIRE CONSORTIUM
Aquaculture-Graduate Study
-Ocean Projects-Undergraduate
Marine Technicians Training
Marine Training-For Teachers u

MARYLAND

MASSACHUSETTS
Ocean Enginegiing-Curricula
Laboratory
Textbook
Comymercial Fisheries Program -
Déep Submersibles-Launch/Retrieval
Stable Ocean Piatforms
Multidisciplinary Products—Marine Sciences
Coastal Management
Systems Design '

MICHIGAN

Underwater Tech nology Education

Commercial Divers- Operdung Standards
MINNESOTA

-

MISSISSIPPI /ALABAMA CONSORTIUM C ' L
Marme L.aw and Science,

?.

NEW JERSEY

NEW YORK :
Coastal Law Traineeships
Sea Grant Traineeships
Public Serylcq Legislation
Brgineeriff® and Marine Technology
Marine Industries Studies




Some programs, not necessarily degree
oriented, are qunte innovative, serve the
interdisciplinary educational need. and produce a
valuable service. Massachusetts Institute of
Tachnology, for example, has since 1973 teamed
up lawyers and engineers to tackle a variety of
vital current marine issues. They have learned
about and from each other and to work together®
as an interdiscipiinary team with a single
objective. This program has produced a series of
research reports on such topics as offshore oil
and gas, olishore nuclear power, maritime traftic -
control, ocean mintng, and deepwater ports.

Technical and vocational training programs
. arp mission-oriented and market-dependent.
"These determinations are made locally by the

OHIO
OKLAHOMA

OREGON
Marine/Maritime Studies
Ocean Law Training
Marine Resources Management
Commaercial Figheries - Technician
Marine Tachnician Program
Seatood Technology

PENNSYLVANIA

- RHODE ISLAND

Master-of Marine Affairs
Marine Resource Economn(,s

OC?@: Engineering
Fistteries and Marine Technology-

SOUTH GAROLINA

. . A4

TEXAS
Ocean Engineering Programs
Crustal Evolutions-High School
Qceanic and Marine Tgchnology
Marine Recreation Specialization
" Marine Teacher Certification
Seminars-Coastal Management
Aquatic Animal Health
Marine Resource Management
Marine Diving Training '

VIRGINIA

WASHINGTON
Marine‘Resgurce Economics
Coastal and-Injgrnational Ocean Law
Fisheries Education ‘
Ocean Systems Design

c’&

Sea Grant Director. Projects may upgrade ;
existing skills or till the demand for quito new
ones. To its seamanship and navigation tramlng
for example, Texas Sea Grant has addod mmlne
firefighting. With an eye on the completion ot the
~ Alaska pipeling, the University of Washington
instituted a program in petroleum transportation
and handling. Cape Fear Technical Institute
(CFTI) serves as a regionai training center for
schools throughout North Carolina which offer
marine programs but have no access to the sea or
ships. CFTI ships and students regutarly
participate in major oceanographic expeditions.
Programs offered under Sea Grant auspices
run the gamut, including coastal and marine
recreation, wildlife management, mgrine law

Underseas Technician Program

Marine Science Technician- -

Fish and Game Technology

Commercial Fishermen’s Education
Petroleum Technician Program
Curricula Development- Interd:sc:plmary
Seafood Technology

Marine Affairs Seminar

Advisory Service Educational Projects

WISCONSIN
Problems in Oceanography
Great Lakes-Natural History
Basic Scuba Diving
Maritime Transportation _ . .
~Marine Commugfoations Program

DISTRICT OF CPLUMBIA
Ocean Engingering
Marine TechRology Traming

AMERICAN SAMOA
Commerclal Fisherig Devélopment

" GUAM

Manpower Survey-Marine-Related

TRUST TERRITORIES

VIRGIN ISLANDS

PUERTO RICO

NOTE: This is not a complete list of all project
areas undertaken during Sea Grant’s first 10
years. Rather, it is intended simply to be repre-
sentative of the nature and variety of activities
under this calegory.
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onforcemant, commarcial fishing, commaercial
diving. recreational diving, small boat and ship
handling. navigation and command. marnine elec-
tronics and mechanics, seatood technology, :md‘
othors. The employment.rate is vory high, with

many employers spacifically seeking participants

in these programs Many graduates are self-
empioyed, particularly tisharmen and charter
boat operators.

Many Sea Grant institutions offer programs
directed specifically to primary and secondary
school teachers who want to be able to expose
their students to coastal and marine subject-
matter. In most of these cases, the Sea Grant

~institution also develops coturse materiais.

The State University System of New York offers

Sea Grant Table XV

programs in coastal law, coastal zone manago-
mont tor local government officials, marine
business mandgement. for industry, and marine
transportation and communications. Course
formms vary trom regularly scheduled classes at

nstitutidons of higher learning to travellng seminarg
ttmt take the courses 1o the students—whichever
best suits the needs of the participants.

Sea Grant has not solved all the manpower
needs of coastal and marine resources manage-
ment, but it has made a major cdntribution.

While much of the early educational emphasis
in Sea Grant centered-on technical and profes-
sional training, the fundamental necessity of
creating a better public understanding about the
oceans has not been overlooked. Working wih

Courses Funded by Sea Grant
(As of July 1, 1975)

Marine Sciencas Education

4

51 6]

: ¢
STATE COURSE INSTITUTION
ALASKA Aquat;c Scierice and Engineering Prograrn - U. of Alaska
Marine’ Technology Program Kodiak C.C.
CALIFORNIA Coastal nvironmental Managerial Institute U. of Southern California
' Marine Technician Training Program Santa Barbara City College
Practical Oceanography for Undergraduates U. of Calitornia, San Diego
Transactional Planning Seminar for Coastal Zone ' )
Devision-Makers ' U. of Southern California
Sea Grant Scholars Program : U. of Southern Calitornia
Educational Training Assignments and Technology '
Assessments Program ' Stanford U.
Sea Grant Trainees and Intern Program U. of California
PELAWARE Marine Education U. of Delaware
FLORIDA Economics of Living Resources Fiorida State U.
: Juris Doctor Specialization in Ocean and Coastal Law U. of Miami
GEORGIA Marine Resource Education - U, of Georgia
HAWAII Marine Technician Training Program  » Leeward C.C. -
Marine and Freshwater Aquaria ll: Publuo Education
and Public Involvement U. of Hawaii -
Marine Option Program U. of Hawaii
Blue-Water Marine Laboratory U. of Hawaii
Planning for Coordinated Kindergarten-through-
High School Marine Education Program U. of Hawali
L(_)UISIANA. Nautical Sciences Vocational Trammg Louisiana State U. .

Louisiana Statg U. -




the colleges and universities ip tho system, Sea in the program.

Grant has made major strides in introducing Sea Grant recognizes the significance of
oceanic studies to elementary and high schools in developing greater oceanic educational opportun-
the Nation and in providing marine-related itles for-all Americans and is hopetul that it can
courses to adults. The Sea Grant educational .bring a wider introductjon of oceanic studies to

offort has been one of rapidly expanding activities  school systems throughout the United States.

Sea Grant Table XvV—2

MAINE/NEW HAMPSHIRE  Graduate Cour¥e in Aquaculture " U. of Maine
CONSORTIUM . Undergraduate Oceéan Projects Course U. of New Hampshlre
MASSACHUSETTS _ Ocean Engineering Curricula ‘ - Massachusetts
: institute of Technology
Student Foreign Laboratory (Engineering Experiments) Massachusetts
’ ' Institute of Technology
Interdisciplinary Systems Design ) Massachusetts

institute of Technology -

MICHIGAN ‘Underwater Technology l_aboratory - ' U. of Michigan |
Recreational Scuba Diving Population/Safety '
Survey and Public Education ” U. of Michigan
MISSISSIPPI7ALABAMA Development of Oceanographlc Instrumentation _
CONSQRTIUM Course Mississippi State U.
NEW YORK Coastal Zone Management Training for Local Officials State U. of New York
hd _ . Aquabusiness Management Training Seminars SUNY/Corneii.
Sea Grant Traineeshigs SUNY/Cornell
Public Service Legislative Studies by Students : . -
and Their Professors / S SUNV/CorneII -
OREGON : .+ Professional Training in Ocean Law -~ . - ' U. of Oregon
~ Professional Training in Marine Resource Managemont -~ Oregon State U.
- Commercial Fishing Technician Training v Ciatsop C.C.
. T Marine Technician Training T - Clatsop C.C.
RHODE ISLAND ' Ph.D. in Economics Marine Resource Economics v
' " Option » U. of Rhode Island
Ocean Engineering-Graduate Program ' ‘ U. of Rhode Island
Master of Marine Aftairs _ U. of Rhode Isiand
, Fisheries and Marine Technology U. of Rhode Island
TEXAS Ocean Engineering Program . . . »Texas A&M U.
' SR Aquatic Animal Help =~ -~ - ' ) * . Texas A&M U.
\ Institutional Seminar Senes in Coastal Zone
oo Management : : Texas A&M U.
Teacher Certiticatron in Marine Sciences Texas A&M U.
L ., Recreation Management/Development in the ‘ , '
d ol v Coastal Zone : " Texas A&M U.
: Crusfal Evolution Module for 8th Grade Instruction Téxas A&M
. Oceanic and Marine Technology ~ Texas A&M U,
62

62 -
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SCUBA class at the University of Maryland.

/

Sea Grant Tablo XV—3

WASHINGTON

WISCONSIN

a7

AMERICAN SAMOA

GUAM

Marine Studies—Marine Resource Economics

Law and Marine Affairs

New Courses in Fisheries ¥

Interdisciptinary Ocedn Engineering Systems
Design Course . :

Interdisciplinary Curricuia Development and Research

Alternative impacts of the Law of the Sea on Organi-
zation of Policies in Marine Affairs

Program and Marine Technology Affairs

Underseas Technician Program

Ecological Baseline Monitoring Study for Central
Puget Sound/Marine Technician Training

Petroleurm Transportation and Handling Program

Marine Mechanics Career Training

Problems in Oceanography
Basic Scuba Instruction

. Maritime Transportation

Speacial Education Program
Marine Communications Training Program

Commercial Fisheries Development

Marine-Related Manpower Survey ... . . .- —

cCc CCc

. of Washington
. of Washington
. of Washington

. of Washington
. of Washington

U. of Washington
U. of Washington
Highline C.C.

Shoreline C.C.
Seattle Central C.C.

Clover Park
Education Ctr.

U. of Wisconsin
U. of Wisconsin
U. of Wisconsin
U. of Wisconsin
U. of Wisconsin

Grays Harbor C.C.
(Washington)
Y

U.of Guam - —

53 6‘3




‘Marine Advisory Services

The Pell-Rogers Act called for the establishment
and operation of a Marino Advisory Sorvice
(MAS). Not only would MAS draw on the experl-
ence and philosophy of the Agriculture Coopera-
tive Extension Service, but it aiso would address
a broader range of Interests and, of course, would
concern itself with coastal and marine matters.

Still underscoring the principie of local response
to local needs, it would be operated by the Sea

. Grant institutions themselves, Table XV} sum-.

- marizes the 1976 level of activity under this
category. .

MAS's basic role is to provide effective two-way
communications between the users and producers
of knowledge. Though not the only one, MAS
should be a main source of information for the

" Sea Grant Director on the needs and opportunities
the institution should address. On the other side
of the loop, once the Sea Grant scientists and
engineers have done their jobs, the MAS job is to
pass the information on to those who need it.
Actually, a properly functioning and fully utilized
MAS is integral throughaut the ioop. MAS
uncovers and defines the problem. It communi-
cates this to the Sea Grant Director. It works with
scientists and engineers or puts them in touch
with oneg or more of the user groups who wili work
with the Sea Grant team while the team seeks an
answer. This helps to keep the effort realistic and:.
on track. Then, once MAS personnel have passed
the information, technoiogy, gear, whatever, on
to those who need it, they wili stick with it through
its initial application to help clear any snags that
may develop.

The core effqrt of the Marine Advisory Service N
i8 the Marine Extension Agent—Sea Grant's man
or woman on the spot. Usually, the agent is a
member of the community he or she serves.
Depending on the character of that community,
the agent works closely with commaercial fisher-
ment, fish farmers, sport fishers, charter boat
captains, marina operators, boatyard operators,
port managers, other marine industry, primary and
secondary school teachers, civic groups,

. municipal and county governments, and State and
\ _ - Federal agencies. He or she is a participant as.
well as observer. The agent becomes known and,
' trusted and develops a reputation for being on
hand when needed, for understanding the prob- _
lem, for being sympathetic, and for making a_real
effort to help. . '
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Sea Grant Table XVi

Marino Advizory Sorvicos
(Fiscal Year 1976 Awards)

Total
Project Subcategory P“’g”"(‘.‘)
' ' Budget Number
($-million)
Marine Extension Service 5.2 . 83
Other Advisory Setvices ¢34 60
Category Totals " 8.5 REEY

]

Activo Projacts

Fedoral Funds

e ————

. Matohlng Funds

Avomgo Per Cenl Per Cont
Cost Por of Total of Total
Project ($-milllon)  poqer  (S-MHlION)  program

($) Sea Grant™® Budgot™
920.000 3.3 143 1.8 36
66,000 2.2 96 1.1 34
76,000 . b8 239 3.0

36

(1} This {nciu
(2) Thiv is o
+(3) This Is th

u NOAA Soo Gr
ovcgntago of thi

‘In this capacity, the Marine Extension Agents
not only become familiar with problems, but, with
the broader perspectives they bring to the job
andwith their knowledge of the resources avail-
able, they are able to recognize opportunities
which others may overlook and to anticipate
problems in time to avoid them. Clearly, the Sed
Grant Director relies heavily on the MAS in
developing the program to be submitted to the
NOAA Office of Sea Grant each year for approval.

While Marine Extension Agents play a vital role,
they are nevertheless only a part of a much

~ broader-mandate to serve the whole Sea Grant
constituency. This mandate includes keeping the
general public aware of coastal and marine
resoyrce Issues and alternatives. It includes-the
establishment and maintenance of liaison with
State and local governments. And, it includes the
organization and publication of the results of Sea
Grant research in such form that they are made
avaitable quickly'and usefully to anyone with an
interest in the topic. In_carrying out this mission,
the Marine Advisory Service employs a variety of
tools, madia, and techniques, such as:

“m Seminars, workshops, town meetings, and ghort

Courses. .- -

. >y '
m Reglonal information progrq{ng geared more to (\

“use-me" than t&"“love-me” objectives.

m Continual flow of booklets, pamph_lets, and
technical bulletins discussing issues, describing

t funds plus local matching funds.
\ total NOAA Sen Grant budget for all soven major catogories of activity.
matching tund psrcantago of the total program budget in the far left column.

N,
N\

—

new methods and processes,*and announcing
new regulations or services aimed primarily at
the local user but available to anyone.

' m Establishment and operation of Goastal-and
marine information centers for local, State, .
regional, national and general public use.

- Demonstration projects, usually in cooperatlon
with the private sector—floating breakwaters, -
pair trawling, aquaculture, and others.

PR :
g'NatLonal conferences on domestic and Interna-

" tional ocean law, fisheries issues, ocean mining, -
coastal zone management, 200-mile offshore
economic zone, and onshore impact of offshore

oil development. ‘_

® Museums, exhibits, lectures, and other activities
- providing high-volume exposure of the general
public to marine knowledge and issues.

Continuing education programs both in tHe field
and in the classroom and addressing a wide
range of subject matter.

m Newsletters and other periodic and serial

m Press releases and articles for local and
\.\ national publications.

' m Radlo, television, and movla_public service
announcements and documantariés for public
and commercial broadcast media and for

- community and private showings.



# Dovalopment aha guidance of coastal and
marine programs for 4-H Clabs, Boy and Girl
Scout Troops, civic, and athgr groups.

X And, provision for prompt responses to
N\inquiries,

\his may sound like a reclpe for a massive
bureaucracy, but it has not worked out that way
The entire MAS, including Mar ina@ Extonsion.
Aqentq totals only about 200 peopte. This
contrasts with some 17,000 County Agents in the
Agriculture Cooperation Extension Satvice.

In addition to those serving within States, two
cooperative regional Marine Advisory Services
have been established: (1) PASGAP (Pacific Sea
Grant Advhory Program) In(‘ludlng California,
Oregon, Washington, British Columbia, Alaska,
Hawail, and the regional office of the National
Marine Fisheries Service; and (2) NEMAS (New
England Marine Advisory Service) including
Maine, New Hampshire, Massachusetts, Rhode
Island, Connecticut, and New York. A third re-
gional MAS operation, the Great Lakes Sea Grant
regional MAS operation, the Great Lakes Sea Grant
Network, is being planned. It will include the
‘States of Michigan, Minnesota, New York, and
Wisconsin. Additionally, other regions are contem-
plating similar associations. These organizations
handle projects and publications of regional,
rather than strictly local interest and share unique
facilities and resources. Though they are In i
addition to, rather than in place of, local Marine .
Advisory Services, they are operated in such a
manner that they provide superior serv:;e at less

ost than if the induvdual MAS's tried to do it all
themselves.*

The natlonwlde Sea Grant network cu rrently
produces about 50 informational proaducts a month
¢ ’ ) - —project reports, technical bulletins, atlases, and

~ -other printed materials. The cumulative total
‘ ~ -exceeds 3,000 publications. As they are issued,
these are noted and brisfly reviewed in SEA
. GRANT ’70s—a monthly pewsletter providing ‘
' ' national Sea Granfcoverage and now being pub- o/
\ ' : ' lished by the Sea Grant program at Virginia

Professional fishermen listen to explanation abetl
taxes from Internal Revenue Service representative.

~3

_ - Polytechnic Institute and State University. They
. - “e also listed in the annual SEA GRANT-PUBLI-.
: o "CATIONS INDEX. Sea Grant publicati
, ‘ can be obtained from the issuing insti
f\ : they may be examined at or obtained (Arough
y : . Interlibrary loan from the National SealGrant'
Depository, Pell Memorial Library, Unj
Rhode Island, Narragansett, Rl 02882K

»e

) . - . i +
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‘ prlmmy and-secondary school teachers, local ‘

-in South Carolina, and a telephone "*hot line”" for

* suryey of the elver (young eel) resource in Maine,

-thanufacturers) for an exchange of ideas and

©

N . -

»

In addition, Sea'Grant institutions’ publlah a
large number of newslotters. Most of theso saerve
local or regional audiences. and some of thom are
qune restricted in thajr audience appeal+~such as

commercial fisheries, atkd recreational audiences.

As a rgsult of Sea Grant, coastal and marine
information centers have been established in
Rhode isiand, Naw York, Delaware Virginia, North
Carolina, Florida, Loulsiana, Texas, California,
Oregon, Washington, Hawait, Wisconsin, and
Michigan. Some of these employ computer
archiving, indexing, and cross-retarancing and are
programmed to interface with varquus z;,r}alytlcal.
ecologic, and economic models. °.

The MAS works directly with people. Its activ-
ities are oxtremely varied. In the northwest,  ~
tempars ware flaring as towboats carried away
surtace markers and other gear of dungeness crab
tishermen. MAS avoided a serious confrontation
by bringing the two opposing groups together for
face-to-face talks—resulting in a sharing of their
watorspace rather thanmarrmq over it. Similarly,
North Carolina Sea Grant is working to reduce the
friction between commaearcial and spordfishers
along the Outer Banks—again slmply by brlnglng
the two groups together to talk over their needs
and concerns. Basically, the MAS Ts a people-tos’
people etfort involving hundreds of thousands of
direct contacts with ti#b public each yeéar~more
than 50,000 with fishing people alone—and = .
literally millions of contacts thiough'ifs media’
efforts. . ) ) .

MAS activities range from a shark workshop in
Florida to defuse the Ignorance ahctfeargene’rated
by tmle “Jaws.” a cobia sportfishing clinic

sport fishers to cgll In Delaware {g Jearn Where
"they're biting today?' to technical assistance to
Texas shipyards in controlling waste discharge, a-

2-week visits between Oregon and Michigan b
‘charter boat operators (funded by two tackle

experiences; seriss of rgdio broadcasts In Alaska _
in the YuplkJanguage, advlising Alaskan natives *
.in their own tongue about new developments in
tishing and about significant questions affecting
their survival and, at.Wisconsin, a continuing 4
prégram of wgekly, 2-minute “Earth Watch" radio
spots covering ecologlcal and environmental
matters and regularly used by over 100 radio

stations in the Midwest. Table XVIl provides & ~ Sea Grant-sponsored #iving exhibit at the University R
broader. sum_mar_y’ of MAS activities. - ol Hawaii captures the attenﬂon of a future dlver '
. AL . o
“ oo ' % _ e - :
. ‘ 7 o, b7 - 6‘ _ . . -
! . . ‘ . . “F . ¥ . ) I T
f . _“.. - . | . . .'. - - . ) ? -: . N - "- . .‘. ..




-Services Proj

’

Soa"Grant Tablo XVI|
Sca Grant-Sypportod Marine Advisory
cts

(1967-1976)

'CALIFORNIA

| r

ALASKA

* Advisory Field Program
Public Participation Workshop
Alaska Seas and Coasts

ARIZQNA

Advisory—-Extension Program
Marine Extension Program

~ © Ocean Education for the Public

‘ -Publications and Advisory' $ervices
Directory-Services for Mariners
Finance erkshop ~Commercial Fishermen

CONNECTICUT
Advisé_r‘y Syervices Program

DELAWARE
Advisory Services Program

~s Public Education Program

Artificial Reef Project
» Coast Guard-Mariner Liaison

FLORIDA :
Marine Advisory Program
Research Conference--Game Fish
Public Conference~Sharks

GEORGIA .
Advisory Services-Fisheries |
General
Fishery CooperatnvenFeaSIbrhty Study

HAWAII :
Marine Advisory Program
Publication Program_

- Planning Services-Rasearch and Education

. Marine Atlas-Hawaii = '
Information Center-Ocean Science
Legislative Workshop-Marine

.

LOUISIANA
Marine Extension Service
Publications and Information Dissemination
Advisory Services—-Fisheries Interests
Advisory Services-Legal . . T
Food Studies-Marine

&

~———

MAINE /NEW HAMPSHIRE CONSORTIUM
Fisheries Extansion Service *
Public Education
Advisory Services—Publications
Seafood Industry-Development
Communications and Information Services
Ocean Engineering .
Coastal Zone Management

MARYLAND
Advisory Service Roport ~
Balance of Payments-Ocean

MASSACHUSETTS

Advisory Services-Development, Operation,
and Management

Marine Extension Service

Advisory Service~-Marine Industry

Conference--Marine Careers )

Bea Grant Lectureship i

Public Education and Training o

Communications/Information Project

MICHIGAN

¥ Marine Advisory Service

Communications Program
Conference-Shorelands Management
Sea Grant Activities-Visual Display

MINNESOTA
. Marine Advisory Servfces

MISSISSIPPI/ALABAMA CONSORTIUM
Mississippi Advisery Services '
Alabama Advisory Services
Specialists Suypport _ - !
Mississippi Sea Grant Newsletter .

NEW JERSEY
Marine Advisory Service
. %
NEW YORK X
Marine Advisory SeM‘ce-New York State
. -Eastern Lake Erie

g

NORTH CAROLINA

! Continuing Education—Fishermen

\ Advrsory Services—Marine Industry
Seafood Science
: . Coastal Land Use
I Coastal Recreation
Electric Shnmp Trawh-Tests
Marine Advisory Newsletter )
Coopserative Marketing Information. ..

. Lﬁ'
O




OHIO

OKLAHOMA

OREGON e
Advisory Field Program M
Advisory Education-Oceanography
and Enginoering
Seafood Technology
Marine Economics
Public Education -
* Communications-Marine Advisory
-Diseases—Fish and Shelitish
Seatood Science-Infarmation Transfer
Marine Data Display
Ocean Law .
Busingss Management-Fishermen

*PENNSYLVANIA

RHODE ISLAND
Marine Advisory Service -
National Sea Grant Depository
- Demonstration-Midwater Trawl
Small Marinas—Ecological Study
Workshops-For Public School Teathers
Workshop-Maritime Transit

SOUTH CAROLINA
Marine Advisory Service.

TEXAS S
institutional Advisory Services
"‘Advisory Services--Business Management
Fisheries and General Extension
Marine Education Program N
Marine Resources Infarmation ‘
Sea Grant'70s (Now Published at V:rginia

Polytechnic Institute and State University)

Coastal Resources Management

VIRGINIA
Advisory Prog‘ﬁmmFood Science and
Technology .
Extension Agents and Publications
Business ManaQe:nent~Seafood Industry

WASHINGTON !

Advisory Services Coastal
North Sound

Fiold Activities Support
Seafood Tachnology Support
Puget Sound Fishermen Support
Sea Search :
Communications Program -
industry-Student Probiem Solving
Workshop-Artiticial Bait

WISCONSIN
Food Scienco and Fish Program
Lake Recreation Dgvelopment
Advisory Services-Aquaculture
Great Lakes Horitage
Bicentennial Guide-Groat Lakes
‘Shore Erosion-Radio Program

Newspaper Column

Radio Programming—-Ocean Soundings
“Sea Grant Communications
Data File} i

DISTRICT OF COLUMBIA
AMERICAN SAMOA

GUAM
Marine Advisory Program . ' .
Marine Products Marketing-Feas/bility
Guam-Microneseian Marine Bibliography

TRUST TERRITORIES

"VIRGIN ISLANDS

PUERTQ RICO

NOTE: This is not a complete list of all project
areas undertaken during Sea Grant’s first 10
years. Rather, it is intended simply to be repre-

_'sentative of the nature and variety of agtivities

Sea Grant Professionals

‘ Lending Institutions
Engineering Advisory Program
"Public Educatiop :
“Aquaculture.information

under this category.
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~ Program Management and
Development

‘Program Management and Development is

¢ concerned with Sea Grant program managemaent,
exploring and implementing new management
techniques, expanding participation in Sea Grant

. ‘etforts, preliminary exploration of proposed major
new projects, and meeting unforeseen contingen-
cies. Table XVIil shows the level of activity under
this category. *

The NOAA Office of Sea Grant does not have a
set formula for the local Sea Grant management
organization, and thus these vary among the
sevaral Sea qrant institutions. The management’

.

60

goal, however, is consistant: to develop and
operate a structure which functions well within

the institution and which produces a program
which Is responsive to the needs and opportunities
of the community it serves,

Ancillary goals include: a broad participation,
not only by as many academic campuses and
departments as possible, but also by industry and
State and Federal agencies; attraction of top
talent to the program; marketing the Sea Grant-
developed capability to indubtries and agvencies
outside of the Sea Grant program; expanding both
the volume and sources of matching funds; and,
on the basis of proven performance, establishing
Sea Grant as a vital and relevant element of the

\]

Py ] ‘
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Goa Grant Table XVIIk

-

Active Projocts

.

Program Managomont and Dovolopment
(Fisoal Your 1976 Awards)

e bl MK ma s e aaa

-Fedoaral Funds

Matching Funds

Total
. Program Avoraqo Por Cont Par Gont
Projoct Subcategory Budget" Cost Per of Total of Total
- udgo Number ($-miilion) ($-million)
($-million) Project Foderal Program
(%) Sea Grant'”” Budget®
Program Administration .4 30 138,000 23 10.1 1.8 43
Program Development 0.7 14 53,000 0.6 2.4 0.2 24
Category Total 49 44 111,000 2.9 125 20 40
A A . e tm o ae meime o s e— * -

(1) This includes NUAA Son Grant tunds plus foca! matching funds.

-

() 1his i3 o porcontage of tho total NOAA Sen Grant budget for all seven major catogories of actwity
(3) This i3 the matching fund percentage of the total program budget in the far loft column.

coastal and marine resource development and
management effort.

Keeping in mind that no two Sea Grant manage-
ment structures are exactly alike, a typical and
etfective system might work as follows. There is a
Sea Grant Director who is in charge of, and
responsible for. the whole program. The Direcjors
report diréctly to the institution’s (or State
university system’s) top management. There is an
internal advisory body with the Director serving as
chairperson and the membership consisting,
variously, of institutional department heads, Sea

-Grant principal investigators, coordinators at |
- vatious campuses, and otffer administrators of the
mstututaon

"For external advice and counseli, )wavy reliance

“is placed on the MAS with its broad and
continuing contact with the user public. There
frequently is also a Sea Grant Advisory Council,
sometimes chaired by the Director and sometimes
with an elected chairman. The membership
consists of representatives of user groups and

& community leaders outside of the Sea Grant
institution. New York, for example, has twQ such
advisory councils—one for the Great Lakes which
includes two Canadian members, and one for the
Atlantic marine district. .

There also may be a series of panels o5 commit-
tees-—at Rhode Isiand called WAGs (Work Area
Groups)-—to provide review and advice on .
specitic projects and proposais in the area of their

.specialty (e.g., fisheries, recteation, ports and
harbors, wetiands). Membership in such groups
may be from the institution’s Sea Grant investiga--
tors, marine extension agents, outside groups -

R

Y.
%‘
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being served, State and Fedoral 8gencies. They
help to keep research pragmatic, technoiogically
sound, responsive, and on track.

As noted,-no two Sea Grant management
structures are the same; thus, there are many
variations. All, however, feature both internail and
external input, peer review, and constant
interaction with the user groups.

Program Development serves two basic func-
tions. It enables Directors to carry out or authorize

" exploratory work (a) to see if a project is worth

pursuing without initially having to make a major

_ commitment, and (b) to develop sound project
“design in order to produce proposals which are

both reievant and efficient. The philosophy here is

" to spend a little money first in order to save more

mdney and avoid possibie project failure later.
The second principal function of Program
Develo'pment is to provide for contingencies. This
enables Directors to respond to crisis needs, the
resolution of which cannot await the completion of
the annuai cycle of proposal writing, review, and
approval. It aisp permits directors to take
advantage of special opportunities which might
not be around six months'or a year later. Such
opporturiities inciude: the chance to partlcipate
jointly—therefore, iess expensively—in a particu-
larly desirable projgct, or.the occurrence of
unusual or unique situations (environmental,

eperhaps) which are transient but nevertheless of

significance to Sea Grant interests. .

Table XIX summarizgs the nature of the
projects supported under Program Management
‘and Development



Sea Grant Table XIX
Soa Grant-Supported Program Administration and
Development Projects (1967-1976)

ALASKA
Program Administration
University-Petroleum Industry Cooperation

ARIZONA -

GALIFORNIA
Program Planning and Development
Program Administration
Administration and Managemant
Rapid Response Capability
Fish Industry Advisory Committee

CONNECTICUT

,DELAWARE
Program Management

FLORIDA
. - Program Administration
Man_gagement—/.\dmf'riistrative Functions
“.Contingency Funds:"
.. Program Development

GEORGIA
© * Management and Development

HAWAII
Program Management _
Sea Grant College-Management Framework
Publications Oftice~Development

MAINE/NEW HAMPSHIRE CONSORTIUM
Adminlistration and Development .
New Hampshire Component-Management
Sea Grant Library /Computer Index
Advisory Service Davelopment-New Hampshire

MARYLAND

MASSACHUSETTS
Program Management and Developmaent
International Technology-Sharing Alternatives
Project Development Opportunities
Ocean Utilization Professorships-Establishment

MICHIGAN
Program Administration

MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
Program Management and Development -

NEW JERSEY
Program Pianning and Management

NEW YORK
Program Management : -
Communications and Publications A
Sea Grant Institute-New {nitiative )
Sea Qrant Consortium Coordination
Local Input Development
Food Science Seminar-Taping, Dissemjnation

‘NORTH CAROLINA

“@ P
M -

Management and Development

LOUISIANA | !
Program Administration | OHIO o \
Field Logistic Support .. ¥ S )
Environmental Studies-Matching Funds OKLAHOMA - : 3
. . R ¢ . B : .-5'}
~ OREGON - & .
' .o P Administration and Development
N _ TN
\ . . . .
®
’, “
¢ F;-;..
P by ) »
. o \_ . (A;)
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PENNSYLVANIA “To my mind thore are two extremely important
o areas for Sea Grant in the future: First, working
RHODE ISLAND . A with industry, government, and the peopio at
Management and Development large in making extended fisMerios jurisdiction
SOUTH CAROLINA - work. If there is somothing the ideal Sea Grant  ~

ingtitution knows how to do, it Is how to make
things work. it has the local routes. It has access
TEXAS ' * to the academic community, to iocal and State,
Sea Grant College-Industrial Activities government, and to the Federal government
Program Direction and Administration . and several of.the operating agencies without
being a direct part of those agencies; thus, the

Administrative Project

V'T\(S'N",\ wration. Pl ‘ . ‘ stigma of big brother looking over your shouider
ministration. Planning, Coordination does not attach to Sea Grant if it works right.
WASHINGTON - : “Secondly, Sea Grant Jnstltutlons can serve in a
Program Management ) . simifar role in making coastal zone management
Contingency Funds - work and making it phase in smoothly with
WISCONSIN ~ broader based land use as it must in the tuture.
Program Administration and Development Hera are two resources: One, the traditional -
. common property resource of fisheries which
DISTRICT OF COLUMBIA we want to manage in what are traditionally

international waters with all the ‘freedoms’ this

AMERICAN SAMOA implies. The second resource, our coastal

GUAM gnvironment—at the interface of land and sea
Program Management and of private and public property rights—-is
. : also an extremely difficult area to manage. This
TRUST TERRITORIES . " is a tremédndous undertaking, and it it is going.
to be done without excessive fractures in-
VIRGIN ISLANDS State-local relations and in State-Federal
relations, it is going to take some very careful
PUERTO RICO . . and dedicated work in the localities and the
NOTE: This is not a complete list ot all project reglons. /. e e
: ,aiffas undertaker'r fi.uring Sea 'Grant S first 10 Niels Rorhoim, Coordinatdr W
yoars. Rather, it is intended simply to be repre- Sed Grant Cdllege Program . .

sentative of the nature and variety of activitios

under this category. University of Rhode Igland

A
»
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Sea GGrant Benefits

Whep a $2,400 demonstration of pelagic pair
trawling enables half a dozen U.S, tishermen to
increase their monthly receipts by $40,000, and
the technique 1s quickly adopted by others . . .

Whan a $2,820. proof that “pink oysters’ are
safe and nutritious results in the sale of $500,000
worth of oysters which otherwise would have been
rejected . . .

When a $116.000 underwater survey finds and
describes economically recoverable sand deposits
worth more than $100 million . . . N

When a 4 year Sea Grant investment of $150,000
attracts $300,000 of State and industry funding,
and when the combined eftorts produce increases
in retail sales ot precious coral from $2.6 million
in 1971 to $11.4 million in 1976 and hike
employment from 200 to 500 . . . ‘

... with traek records like these, it is not difficult
to show that these were worthwhile efforta with . *
beneticial and specific cost/benetit ratios.

The Sea Grant tally of quantifiable benetits such
as these is growing. Frequently, the Sea Grént
project results in an expansion of the tax base
which produces tax revenues in one year which
are greater than the public investment cost of the
project responsible. And, while that cost isin .
effect, a one-time thing, the added tax revenues
continue, and usually expand, year after year,
Under such circumstances it is easy to say:
“That's good stutt; let's do mgre of it.”

It is not so easy, however, to place a specifio
dollar benefit tag on Sea Grant’s contribution to
the creation of a broad base of aquaculture
technology, on the education of interdisciplinary
specialists in coastal zone management, marine
affairs, and ocean laws, or on the development of
sounder data bases and predictive analytical
techniques for better decision-making in
goverpment. '

. ltis even more diffioult, in fact quite impossible,
to compute specific dotlar benefits from the
introduction of institutions of higher learning to
new and exciting concepts of adaptive education
and to new and challenging roles of community
service; or from the establishment of a direct

- communicatigns link between the producers and
users of knowladge; or from the gradual evolution

"process is a better America.

| part3 '

of a universally better informed and more aware,

involved public. ‘ -
While some Sea Grant activities produce w
measurable benetits-—usually where specific
technologies are appl[ed to specific tasks (See
Table XX)—the majority does not. in the final
analysis, the Sea Grant goal is to help to produce a
society which is more competent, more confident,
and more optimistic—or, to resurrect an old

cliche, healthier, wealthier and wiser.

This means crises and conflicts which might
have arisen but did not; opportunities which might
have been missed but were not; irreplaceable
resources which might have been destroyed but
were hot; now efficiency and foresight in govern-
ment and greater confidence in its decisions
which might have been lacking but were not—all
because of the Sea Grant process. The worth of
benefits such as these is no more computable than
are the djfferences between American agriculture
because of Land Grant and what it might have
been without it.

Many benetfits, though unmeasurable, are
identitiable. They are numerqus and varied—fre-
quently of an unanticipated, secondary, or fallout’
nature. Derived mostly from the Sea Grant
Directors’ own perspectives, Table XXIV
summarizes sofe of these immeasurables. None
of them Is entirely abstract. They produce tangible
benefits for the institutions, the {aculty, the*
students, the local communities, and the Nation.

The payoff is mostly in futures, and so it
probably always will be—for whatever Sea Grant's
current level of accomplishment, it will aiways
have new and chalienging horizons in view. This
does not mean an ever-expansive, runaway bud-
get. Rather, it is the strdightforward process of
undertaking new tasks as old ones are completed.
All of them have as goals: people who are better
off economically; government which is less
divisive, less abrasive, and more responsive,;
resources that are used, taken, and managed.
more wisely, and a quality of life that constantly
improves. '

In brief, the uitimate benefit from the Sea Grant

) ) . ) e
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Soa Grant Table XX
Examplos of Specific Bonofits

Challenge

Solution
Benefit
Invastment*

. Chailenge-

Solution

Benefit
Investment*

Challenge
Solution

-
Bonefit

Investment™

Challenge
Solution

Benefit .

Investment*

Challenge

Solution
Benefit

LY

Investment*

Challenge
Soiution
Benefit

2

Investmant*

GEORGIA

Cut 10 percent product loss from sawing frozen tish blocks into smaller pieces
for breading—some 400 pounds a day in a small plant.

Collect, reconstitute and bread fish sawdust.
Once-wasted product sells for 50¢ a pound.
$93,900. N

GEORGIA

Improve economic efficiency of Gaorgia shrimp fisharmen.

Debug and adapt Gult of Mexico twin trawl (two smait, side-by-side nets
replace one larger one) with fishermen's cooperation, demonstrate method.

Increase trawling efficiency by 60 percent. Technique is adopted by others.
$290,500.

-

HAWAII ‘

Expand domestic sources of .precious coral. Increase harvest officiency. De-
veiop sound resource management program.

Use modern Scuba gear and submersibles (STAR-11) ta discover and survey
resources. Employ same gear for selective harvesting to 1,200-foot depth.

i
import dependence reduced from virtually 100 percent to less than 25 percent.
Retail saleg increased from $2.6 million to $11.4 million a year. Employment

up from 100 to 500 peopie. Federal and State tax revenuos up by $500,000
ayear,

$148,522 over a 4-year period; matched by $294,277 State and industry funds.

IaaN
HAWAII

Find offshore sand deposits for restoring and maintaining beaches.
Gonduct survey and assessment.

_Location of six recoverable deposits of 20 to 70 miliion cubic yards each.

$290,500.

LOUISIANA .

Find way to reverse U.S. Food and Drug Administration (FDA) ban on interstata
shipment of baby green turtles because of danger of saimonella infection.

Dip eggs in terramycine before incubation.

Wiil restore $2.5-million market for 150 growers—if FDA can be convinced of
the safety of the process.

$30,600.

MASSACHUSETTS -

Reduce bacterial and viral load in sewage discharged into coastal waters, "
Develop and test high-energy electron irradiation purification technique.

Sea Grant-supported work led to a $113,000 National Science Foundation
grant and a subsequent grant of $198,000 to build fuil-scalé pilot plant 4n
cooperation with the Metropblitan District Commission, !

$19,300. :

{
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Chullongo
Solution
Benelit
Investment*

Challenge
Solution

Benetit

Investment* .

Challenge -

Solution

Benefit
Invastment®

Chalilenge
Solution
Benefit
Invéstment*

Challenge
Solution
Benetit
Investment*

Challenge
Solut_ion
Benefit

* Investment™.

Chalienge
Solution
Benetit
investment*

An tirst year 29 tishermen earned $75,000 harvesting eels.
- $10,000. :

NEW YORK

Find now souscos of construction aggrogate for concroto.
Survey the underwator resources of Lake Ontario.
Found severai sand deposits, including one worth $30 to $150 million,

$115,766.
NEW YORK \\

Find wayto recover and markot some of the 8,000,000 pounds a year of fish

. tilleting wastes produced in New York City alone.

Use poulitry deboning machines to recover 60 percent in form of white meat
loft on racks (what’s left after fillets are removed); reconstitute and bread it.

Marketable at 50¢ a pound compared to 3¢ a pound as mink food.
$26,200. "

NEW YORK

Enable marinas forced to close when rising Lake Erie water level covered

breakwaters to reopen.

install a 900-foot fioating breakwater using Rhode Island Sea Grant deveioped
“old-tire” design.

Marine revenues of $75,000 a year restored.
$5,000.

NORTH CAROLINA

Improve fishermen's lce-holding and fish-kaeping capabllities.
Sptrayed-in-place polyurethane insulation of fish holds.

$100.000 saving in first year for six vessels and two ice-holiding facilities.
$6.500. ' '

A

NORTH CAROLINA

“Increase earning opportunities for commercial fishermen.

Help develop local fishery and export market for eels.

OREGON

Improve tishing efficiency _

Modity Atlantic Western trawl to increase catching efficiency.

Catch efticiency up 30 to 100 perqent local catch up by over $2.5 million ayear.

A}

$14,000.
¢

g

OREGON
improve landed quality of fish. .
Develop superior tish hold liners; aiso Iess expensive than oid method.
Higher quality landed product and $290,000 direct cost saving for 129 vassels.
$5,000. :

©
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OREGON A

" Restore chum salmon tishory depletad by urbahization and other changes.

Raise salmon in hatcheries: release thom to sea: and harvest them when they
return as adults--called ranch tarming.

investment by private industry. Four private hatcheries ingoperation; 15 addi-
tional license applications in. Anticipate 2 to 3 million-pound harvest in 1980
with $3 to $5 million to tarmers, with add.tional take by otfshore commercial and
sport tishers of 3.5-55 million pounds, and State and Federal tax revenues
increased by more than $1 million a year. N

$93.500. ' g

RHODE ISLAND

' Improve fishing efticiency.

Bring Irish fisherman over to explain European pelagic pair trawling.

Increased local catch by 6,000,000 pounds in first three months of its adoption
and trial. Practice now spreading up and down Atlantic coast.

$2,400.

RHODE ISLAND

Develop an effective breakwater that is inexpensive and easily installed and

removed. :

Design, produce and proof-test floating breakwater made of old car tires.

A breakwater that can be built and putin place for less than $6 a foot, and
which is enjoying wider and wider use—e.g., Rhode Island, New York, and
Washington. Also helps with the tiré disposal problem.

$54,000. y .
VIRGINIA ) ' ‘
Outbreak of “pink oysters™ and.customer refusal to accept shipments. T

Demonstrate safety, nutrition, \and‘ that cooking eliminates color.
$500,000 shipment accepted. . :
$2,820. ' ‘ '

VIRGINIA |

Improve methods and reduce cost of pasteurizing crabmeat.

Develop flexible film containers to replace cans.

First firm to adopt process saved $51,000 on 300,000 pounds in first year.
$3,350.

WASHINGTON

Demonstrate commercial feasibility of NMFS (National Marine Fisheries
Service, a NOAA agency)-developed technology for pen-rearing. of pan-size
salmon. | '

-
.

X

Join with Domsea Farms, In¢.. to conduct tull-scale experiments.

Production of peh-reared salmon brought from nothind in 1970 to some
1,700,000 pounds in 1975 af a market price of $1.50 a pound; attracted private

- investment and increased tax revenue potentials by morea than $700,000 a year.

$100,000. -
* invastment reprasents the total of NOAA Sea Grant funds committed to the project. It does
not include matshing funds ar. private investinent. o .
- 68 - Py
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Primary Beneficiary it

How Sea Grant Boncefits the University

® Augments roles, missions, and stature of the
university in the community it serves.

Encourages mission-oriented. interdisciplinary
programs af higher education which .aré
esponsive and adaptable to the changing

neeads of society.

W Fosters the evolution of dynamic, interdisci-
plinary team approaches to the fuitiliment of a
broad range of community needs and
aspirations. .

& Capabilities thus produced attract demands for
services and grant and contract funds from .
sources other than Sea Grant—i.e., Federal and
State agencies, industry.

@ Opportunity for college-based researchers to
work on marine-oriented problems with a
practical short-term payoff convinces many,
who at tirst opposed Sea Grant, that good ‘
research can be done within the boundary '
conditions of applied goals.

¥ Starts university faculty and administrators alike
thinking in terms of overall marine objectives

and of the value of bemg the State marine
university. .

v

® This marine commitment attracts capable ‘ ..
faculty and motivated students. )

® Interdepartmental and interinstitutional coop-

eration favors development of complementary,

rather than competitive, courses, services, and &
capabilities.

™ Continuous feedback loop between faculty and
Marine Advisory Service personnel keeps the
faculty and the university administrayjon in

touch with the changing needs of soci

B Sea Grant fosters interinstitutional transfer of
information and services. '

B Provides the university with research opportun-
ities which, without Sea Grant, would not have
been posslble ;

—
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m Matching fund requiremant fasters beneficial
citizan and State involvement in the university
function, and vice-versg. ¢

& Gives the university. the public, and the State .
new perspactives on the marine environment
which otherwise would not have been pogsible,

m Permits presantation of marine accomplish-
ments as selling points for the university before
the State legistature.

How Sca Grant Helps the Student

o Presents the students with an exciting diversity
of courses and degree programs which
previously did not exist.

® Encourages competence among the students
and enables them to realize diversity in their
-academic experience which greatly enhances
their subsequent value to society, including
prospect:ve amployers.

B Gives students the opportumty to participate in
projects and to travel to placds which otherwise
would not have been possible.

x Glves students early exposure to the practical
~aspects of their academic learning through

. problem-oriented research, work-study, and
internships with both government and industry.

@ Helps interest students, faculty, and community
in applied marine work.

& Provides the financial in¢cgntive to university .
administrations to try totally new courses,
degree programs, and other innovations in
contemporary education. ‘

<&

# Allows dand encourages the university educa-
tional process to grow, adjust, and adapt to
¢hanging technologic, economic, and societal
needs-—thus assuring continued educational
relevance and. more and-better job opportunities
for the institution’s graduates.

Sea Grant’s Role in the Commimity

» Enables the comprehensive and diversified
resourcas of universities to be marshalled into a
variable-response capability to serve vital
copmmunity needs and opporlunities.

o Opens effective avenues of communications
between the university and both the community:

[y

—

it serves and agencies concerned with the
marine gnvironment.

- Catalyzeq beneticial, cooporative, and working
- contact among the,institution, State and Federal
agencies, industry, and other groups.

m Provides specialized assistance in advance
planning for the management of coastal and .
marine rasources and for the implementation

of those plgns.

- Provid‘ tho governor, legislature, agencies,
and others with a quick-response, speacialized I
source of expertise for dealing with critical or

unusuali problems,

w-Offers an indepgndent, objective source of
advice and counsel which is outside of both
the State and Federal government systems.

w Primes the pump for a greater concentration of =~ *
State funds in the area of coastal and marine ~_t
research and education.

w Contributes, through its knowledge of and close
association with the marine community, to

greater efficiency in the execution of other

Federal programs. -

~

w Defonstrates how Federal-local partnerships
\ can be made to function effectively.

® Shows how a minimum Federal Input can :
produce maximum local benefits. .

[

® By virtue of its chain store characteristic,

— ' provides one-stop shopping eenter for-display~- -

ing a broad inventory of talents and capabilities.

6 Matches local involvement to local responsibility
—a major benefit of the matching fund.
requirement.

-

¥ Predicates activities on the genuine needs of
the States. .

= Fultills critical and emerging needs for special
professional and technical skills through -
adaptive curriculum development . T

R

"W Promotes manpower sharing for greater
productlwty and lower costs. _ .

) Contributes to sound economic growth and
expansuon of the tax base. - \

w Rrovides its benefits at a minimum net added
cost to the taxpayer because it largely utilizes
existing personnel and facilities.

70
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Sca Grant Bonofits Extoid to B-usinass
ond Industry

™ Upgrades etticiency in existing marine indus-
tries throygh positive contributions in tach-
nology, methods, resource management,
marketing, and bookkgeping.

®m Expedites technology transfer within marine
industries, from one industry to another, from
. ong part ot the country to another, and from
" @abroad. ) h

® |dentifies, evaluates, if appropriate, deter-_-
mines maximum sustainab Id of previously

unknown or underutilized resources and pro- ’ .
vides basic guidance for their exploitation and
marketing.

~

™ Geperates and stimuiates new marine industries
as new rgsources are discovered and as new .-
tochnologles and markets are deveioped. + - &

™ Discouragoes new marine industries where, even
though the potentials exist, the technologies .
and basic marketing infrastructure do not. e

S Encouragos the development of new doméstic ‘
and g@xport markets for marine products and

services. C . ~
. 9 .

W Fosters the-creation of new marine job oppor-
tunities. g :

M Holps to ‘assure an adequate and timely supply
of trained professionals and technicians.

™ Assists in power gilant"and other industrial siting
80 as tg minimize adverse enviranmental, )
economic, and other impacts.

® Contributes to improve management of wastes
from marine industries, including conversion of
" wastes into secendary sources of income.

™ Sérves as a reactive communications link be-

+ tween the nigrine constituency and those State
and Federal agencies and others which regulate
ot otherwise may impact upon it. '

»
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Sea (Gt oot .
Nalional Noaed.

Sea Grant responds to national neads both
broadly and specifically. To the extent that it
helps localities and regions of the country to
greater aconomic wealth, sound economic growth,
better natural resources mandgement better gov-
ernment, and more relevant edycational oppor-
tunities, it plowdes a broad contribution to the
national well-being. To the gxtent that it supports
studies of $pecmc naional issues—such as ex-
“tended fishery jurisdiétion. offshore mineral devel-
opment. deepwater pors, ocean dumping. Law. of
the Sea. and other significant topies—it directly
“tackles national problems. This is also true to the
extent that Sga Grant- developed capabilities are
called on to sbtesty the issue-oriented needs of a
. number of other Federal alencies.

A survey by the Otfice of Sea Grant shows that
for every four projects concerned’?mainly with
local matters. there are two that concentrate on
national problems and three which fall in between.
Another analysis shows the allocation of Federal
Sea Grant fynds thus: aquaculfure, 23 percent;
coastal zone mapagement, 24 ber(,ent fisheries,
12 percent; engineering. 21 pércehigind socio-
economic and legal research, 12 p t. Yet
another shows research of ali types‘at 61.5 per-
cent. education at 6.2 percent and advisory
services at 20.8 percent.‘No doubt all of these are
statisticians’ dehghts but not only are they of
“ little more than transient mterest they miss the
basic point. '

" The basic point is: so Ionq as the Nation is the

| sumotits |0Cd|lltPS—~Wthh it ls——-bvoryth:/ig Sea

- Grant does contributes to.the national weﬁybemg
Look.at what it does: :

0‘
ki T

P 7
< Y0 tE |t fostess greater economtc efficiency’ This’
" yieldg gre?é: productivity (output per unit -

eftort) This’tights mtlatuon

T It provudes tor greater uthatton of domestic
"’resources Tlms increases suppl?es. redyces
+impo#t dependeénce, and ingreasésxports, -
This contribut®s to a favorable balanée of paf-
ments in international trade. This also makes *
. the dollar worth more abroad, making nmports y
-~ costus less and ftghtlng inflatlon at home.*

AN

w It contrlbutes to the expansu(’m of existing, and

jg,bs and ,t,n\/estmept opportumttes Wthh fights

the lntroductlon cﬂ new industries. This creates

...~ thatis r@sponsive wherever the convergence of
. m%m and nature creates vital problems of demand,

2

unemployment and fosters economic growth.
This expands the tax base. vielding greater tax
revenues at no increase in tax rates.

B It produces greater knowledge of resources, the
environment, economics, and activities—and
how they interplay. This permits sounder, more .
etticient management by both government and
industry. Errors of judgment are fewer, and the
costs therefore, arg diminished. This leads to
better government without a proportional risen
the Cost of government. This contributes to: a.
balanced budget. Sounder business manage-
ment contributes to economic efficienty and
growth-—morejobs. higher personal and gor-
porate incomes, a broadened tax base, greater
tax revenues (and/or lower tax rates), a

sounder, more attractive and healthier environ-
ment.

Once begun and alloed to proceed, the cycle
is self-perpetuating. The only requirement is the
continued input of-knowledge as new problems,
needs, and opportunities arise. It is a cycle of
improvement rather than of degeneration. By?
many different means, in many dlfterentgareas of
activity and in many different parts of the country, -
this is what Sea Grant does. It helps to reverse
the downward trend and to get the upwar¥ cycle
moving. Then, it continues to support that nationai
“upward mobility" in the econsmy, the environ-
meut, the population, the locality, the regiomw, and,
the Nation. And, it is based on.the most proven
and fundamenal principies of the Antenqan cqm-
petitive free enterprise system

In the final analy@is, Sea Grant S greatest cor1~-k
tribution to the Nation simply may be that it
proved itself. Except perhaps that the need wa$
greatest there; that it began in America’s coastal
States is i'rrelevant As a means of achievian/ise(
use of resources and more confidence and disci-
“pline in cr'mcal demsnon-maklng, itis a process -

_allocation, use, conservation, and equity. Sea
Grant philosophies, tools, and methods are as
appllcable inland as.they are alongshore The
umversnty systems are there, and so, more or less,
are the problems, the needs and the opportuni-
ties. This inherent umversalnty af the Sea Grant
idea, of itself, may hold the greatest potential for . .

natlonal beneﬂt T oo ,/v S -
> : ¢ nff \ "
R . ' 8;) ‘_"
Q L)




w

’

o
Sea Grant Fulure
Sea Grant's future can be describedriefly as
“‘more of the same and better’"—concerned with
growth and.fine-honing of its public sarvice rqle
By growth is meant neither galloping bureducT
racies nor runaway budgets. Leaness shouid |
always be a characteristic of Sea Grant in terms
of both paopte and money. Rather, by growth is
meant development to its full-service potentialiin
those States where it already exists, its initiatidn

" inthose cqastal States where it does not exist !

and, throughout the network, constant improve-

ment of the organizations and methods by whigh
Sea Grapt lnstututoons perceive and pursue therr
missions.

By growth also is mbant thg natural extension
of Sea Grant responsibilities commensurate with
the growth of its capabilities. This alroady takes
the fo‘rﬁm of a greater cooperativeness and co- i

_hesiveness among the Sea Grant institutions, |

—

autornatically moving them-toward a capability|to
respond effectively as a unit to national and evien
international needs. Mare specifically, in its
second deécade the Sea Grant network will begin

to serve the Federal government in a way that js
S

-y

n

directly analogous to the manner in which the in-
dividuat institutions now serve their respective
States. One can see the start of this process in
the mounting use of ‘pass-through’ funds by
other Federal agencies to have Sea Grant support
projects of special importance to their missions.
it is aiso apparent in the increasing extent to -
which other agencles and industry make use of Sea .
Grant-deveioped capabilities on a direct grant or
contract basis—without going through OSG at all.
Greater cooperation and coordination and better
communications among the Sea Grant institutions,
the encouragement of more muitistate Sea Grant
projects, the evolution of a 5-year planning cap-
ability at the institutional level, and the more
direct involvement of representatives from the Sea
Grant ngtwork in Federal marine policy and plan-

ning actiinties-—all current OSG program goals— - .
will strengthen Sea-Grant’s national response &
capabilities.

in a smaii way and in direct support of its
domestic missionsy Sea Grant is already opserating
internationally—the transfer of European fisheries
technology to U.S. commercial fishermen, the
transter of U.S.-developed plant ma'riculture khow-

L4
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e Criteria suitable for establishment of standards,

<

"~ ® Survey, assay, and bases for alloeatnon of con-.

how to the western Pacific Rim countries. the
broad intornational involvemaont of the Law of the
Sea Institute, PASGAP and the New England
Fishermen's Forum which regylarly brings to-
gether U.S. and toreign (mainly Russian) tisher-
men oparating in the northwest Atlantic area. Sea
Grant's international involvement will almost.cer-

tainly grow with emphasis on the two-way transfet
of knowledge and t/ecrnnoloqy between the United
States and other nations. The most impor;z—mt of
these transters may well be the introduction of
the Sea Grant process itseif to other countries.
Informally, at least, this'last has alreddy begun——
among some of the Pacific Rim countries and in
the Soviet Union.

As for specific tasks, many of the key issueas of
today wilt demand Sea Grant attention for some
years 10 come. New issues are already emerging, £
and others are in the wings. Some can l?giawg/
pated somg cannot. However, among the tasks
Sea Grant is. tacklnng and will be tacklmq in the
future are:

tinental shelf resources.

% Energy from the sea, including not only the off-

shore siting of thermal slectric power piants,

but atso the direct extraction of energy from ,

©ocean currents, vertical thermal gradients,

winds, tides, and perhaps others.

# Technology and environmental aspects of off-

shore mining of mmer.als and (,onstructlon

aggregates.

& Optimum deveilopment and management of

fisheries.

% Establishment of aquaculture as an acceptable

compatible; and profitable activity offshore,

alongshagre, and in Amen(‘a s heartland.

® Determination of Goastal and ocefh ¢ engineering
surance risk tabies, permitting, and other )

.regulatary activities.

® Techniques for restoration of natural environ-

~ ments both alongshore and offshore.

m Design and testing of novel human-made *‘nat-
ural environments” (i.e., once established they

N

- function in a natural manner with ittleorno - .
- .

LY

8 S

human intervention; artificial reefs are a sim-

" plistic example) to achisve specigl local ' 4

objectives. V.
M Resolution of the rising number, variety, and
\T’ntensuy of confiicts between public and private
rights in the coastal and marine envlronments

-

e
.
. ) .

-

+

# Koy participant roles in the design. domonst;a-
tioh, and «gvaluation of major and innovative
wnys to expand the productive capacity of our
coasml and.marine.resources without further
N destroymg the natural environment—o.g.,
iitiple use offshore platform° and artificial

isla?m%f‘m waste disposat and recyaling, indus-
trial sitihg, energy productionNdeep-drait and

. othar berthing. aquacuiture, integrated com-
mercial fisheries complexes, high-intgnsity
maring recreation, and other activities for which
a natural enyironment is not a prerequisite. '
8 Floating cities arfd underwater factories.

- # Novel and |nnovm|ve approaches fo marine
recreatiop.

® Improved energy economics for,the whole
spectrum of marine activities.

& Man in the sea, including both underwater
recreation and underwater work. !

% And, in general, smoothing the accelarating
extension seaward ot many traditionally land-
based activities, as well as new and previously
untried ventures inspired by civillzation’s in-
creasing tamiliarity with the marine environ-
ment and its growing dependence on those
resources.

N

Different Nceds In Different States

There is no standard size, structure, or spending
tevel to which all States are expected toe aspire.
There are too many variants. Fach State is differ-
ent, anq so are the needs and opportunmes which
‘each Sea Grant institution addresses. Size and
activities are established by local requirements.
Success is measured by the extentto which tigese
requirements are met.

When the local Sea Grant program is turning
- Qut professibnais and technicians to meet chang-

" ing constituent needs, when itis providing the

knowledge and tools to sdive problems-and take °

- advantage of opportunities; when it operates an
effective alert system for crisis avoidance and

- resolution, when it provides useful input to its
State's coastal and marihe resources pla‘,;;\mnq
and management,eﬂons when it works in coop-
erano‘[kuth industry, IndIVIduaIS and; local State

. dngd Fedetal agenciés, when it operates an effec-

“w tive program’ “of public edyucation and commum- N
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cations, and when it has become an accepted,
valued, and integral part of the t{al community
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-it servas, this is readily apparent and marks the
mmu"ring of Sea Grant. Thé size and complexity of
a particular Sea Grant program is quite secon- *
dary. What g of primary nmportance Is that it be
appropriate to the need., _

In some States, Sea Grant‘alrea_dy approaches
this level of service. In others, it does not. " To
“achieve this levol of service in all States'which
need and want it is one.of Sea Grant's most im-
portant second-decade tasks. Responsibility for
this effort.rests primarily, though not entiraty,
wtnh each State. Congress must appropriate the
"‘necessary Federal tunds, and OSG must continue
to guide and advise. If the States themselves do
not seize the initiative. however, no one is going

&

Future T;Jsks

Much of what Sea Grant is doing now it will be
doing tfor some years to come—responding to the
 needs of Its constituent communities. Thé‘re will
always be changes of emphasis, of course; as
programs progress, one set of needs is met and
others emerge. Aquaculture, tor example, un-
doubtedly will progress to the commercial feasi-
hility demonstration phase. Perfection and
adaptation of existing environméntal models,
rather than the development of new ones will be
“stressad, Recreatlon will get more attention, as
will social, cultural, and economic aspects of
(,oastal and marine resources management.
Throughout the entire spectrum of tasks, there
will be a special concern with new and innovative
ways to take and use coastal and marine re- , -
sources—ways which are not 6nly economically
ofticient but which provide more benefits with
fower adverse impacts and fewer conflicts. o
 Basienlly, howgver, Sea Grant will continue to
‘do flist what it is doing now. It will continue to
develop the information and tools to reduce the
element of doubt in critieal management deci-
sions. It will sgek valuation schemas for rating
those aspects (e.g., aesthetic) of coastal and ma-
rine resourtes not customarily priced by market .
‘processes. It will continue to expand the number
.and dlversny of user groups with-which-it has
.beneficial contact. In'8iucation It will work to

- "keep comgses up to date and relevant and to

‘in maripe affairs, the humanities, the arts, science
, and enqmeerlng. mcludmg new emphasis on ex-
change pr@grams———work study, m(ernshlps———wlth

-

. N

to drag them into the fold. - .

encouragé the introdugtion of innovative programs.

¥ . A - \_

industry, government and other Sea Grant institu-

_tions and involving WHth studopts and faculty. It
will continue and expand the process ot produc-
ing an intormed electorata. It will keep building
economlic efficiency with technology rasearch and
development and new market exploration. And, it
will continue to work strofigly and directly in
suppo?t of the Staies’ coastal zone management
efforts. The Sea Grant process already has proved
to be effective, low in cost, and highly beneticial.
it is not in nead of changing, only-of fine honing.

. In short, tha overall role of Sea Grant in the
future, as now, is to maintain and develop the
processes whereby needs and opportunities are
rccogmzed and the talents, technologies, institu-
t:ons and laws necessary thereto are provuded
By definition, this is a continuous process in
which a goal realized is not an end-attainment.
but merely the clearing of an obstacle, beyond
which new opportunities beckon to contribute to
higher returns on both individual and community
investments of time, thought, energy, and wealth.
If Sea Grant had a motto, it might well be: to
realize the greatest gain from, with the Ieast harm
to, marine and coastal resources.

-~
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Conclizaon

Sea Grant is a process for realizing moro etficiant

utitization of hyman, economic. and natural re-

gources. It is a process for applying wisdom and

foresight to management. It is a process through

~ which institutions of higher learning can adapt
and respond to changing n&eds at both the educa-
tional and public service levels of their commun-
ity responsibihities. Sea Grant in action enables
people to realize more from their efforts, It helps
to achieve an acceptable balance in the use and
conservation—both $hort- and long-term—of .
natural resources.

Sea Grant embodies the concepts of dynamic, .
interactiva investigatjon, and response, of adap-
tive programs of education, of flexibility and
functionalism in university approaches to their
operations without in any way sagriticing-the

“intellectual and disciplinary integrity of academics
standards. Sea Grant marks the difference be-
tween the institution which serves traditional
approaches to education only and the institution’
which also systematically seeks bptter ways to
serve the whole of its constituent community.

This intermingling of Sea Grant educational
efforts with Sea Grant community service roles
~and missions is a mutual relationship which
benefits both. And, of course, tha more the insti-
tution successfully addresses and-helps to solve
community problems and the more it contributes
to sound growth and better management, the more
meann * NS > . :

While, g:;hér;;ttliglzlggclz\ezzg] Sﬁtft'ﬂl ?‘t(i::tal of Land Grant. may alf®ady have-pointed the way

for Land Grant and other institutions of higher

and marine regions of the Nation, the Sea Gra\hg | i ke their educational and bubli . -
process and the benefits it produces are appln— earning10 make their educational and public

cable anywhere the meeting of people, tech- service rolas more directly responsive to the com-

. ' iti he —wherever their location

nology, and nature creates problems of allocation; m'l:ntme: tth Vif'el"l’:: a\IN \e_ei _ rsna N ! Cd‘nf(e)as;?(:;e O
L . iral, environment, an r : ~

exploitation, conservation, and management, In whalgvertheir cu onviro a ,

essence, Sea Grant is simply a process for the orientations. After all. Sea Grant is nothing more .

full and relevant utilization of the intellectual and :han a mor(la f’ff?;t'\;i\?’?rtto usae "::n smgular
otherresources of a large university system in a yaman quatily, the abiity fo reason. ~(f\

Though Sea Grant was founded on the original
Land Grant triad of education, extension and -
aexperiment, in practice it has expanded and .
improved on the concepts to apply the meth-
odologies to g.much'br(.)ader spegtrum of the
challenges and obligations of contemporary
society. The specitic nature of needs and oppor-_.
tunities in different localities may vary, but the.
methodology.of their treatment is the same, asis
the potential role of the university. Thus, it may
be that Sea Grant, itself founded on the lessons

broad and adap'tabre program of public service. . X _ 1¢
It works as well inland a$ it does by the sea, as - ' ) R
well in any part of the world that has or can build - - i o
the necessary intellectual base as it hasin ‘ B R
Ameru,a . - . .. .
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