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The sixth annual meeting of the Sea Grant Assoclation, with its
theme of “Shaping the Furure", provided an impetus for defining the
goals and future actions of the Association. In this regard specific
topics were discussed and several recommendations were made. Dr. Wayne
H. Tody was the recipient of the 1973 Sea Grant Award, a cholce very
appropriate to the theme of this year's program.

Since 1970 and the formation of the Sea Grant Associatiom, the
group has expanded to include 50 members, all dedicated te furthering
the optimal develocpment, use and conservation of marine and coastal
TEROUTCEE .

The University of Delaware was the host institution for this sixth
annual Sea Grant Assoclation meeting. Meetings were held atr the Clayton
Conference Center on the University of Delaware campus in Newark. Scme
presentations which were made at the conference are not included in the
proceedings because written reports were not avallable. Recordings
were not wade of any talks or panel discussions. However, a sumary of
each panel 1s included. Only those presentatlons which were available
to the editors have been listed.

The executive committee of the Association and the University of
Delaware as host express thanks to the following session chairmen and
apecial workshop chairmen for their help in planning and conducting
the conference: William 5. Galther, Erma Upham, Herbert F. Frolanderz,
Tapan Banerjee, John Armstrong, William Q. Wick, Bruce Wilkins, James
Sullivan, Ronald Stewart, Robert Stegner and Loule Echols.

Robert A. Ragoetzkie
President of the Association
1972-73



The Association of Sea Grant Program Institutions

The Association of Sea Grant Program Institutions was formed
on November 19, 1970 in Washington, D.(C., as an organization of
colleges, universities and other institutions concerned with the
broad cbjectives of the National Sea Grant Program.

The Association's objectives are:

L.

Tc further the optimal development, use and con-
servation of marine and coastal regources (includ-
ing those of the Great Lakes), and to encourage
Increased accomplishment and initlative In related
areas.

Tc increase the effectiveness of member insti-
tutions in their work on marine and coastal
resources (including those of the Great Lakes).

To stimulate cooperation and unity of effort
among members.



Presentation of the 1973 National Sea Grant Award

Dr. Wayne H. Tody, chief of the Fisheries Divieion of the Mich-
igan Department of Natural Resources, was the recipient of the thind
National Sea Grant Award, presemted by the Association of Sea Cramt
Program Institutione at their eixth amual meeting in Newark, Dela-
ware, October 8-10, 1973. Following are the introductory remarke
regarding Dr. Tody, mede by Dr. John M. Arvmetrong, direetor of the
Univereity of Michigen Sea Grant Program.

Dr. Wayne H. Tody is chief of the Fisheries Division of the
Michigan Department of Natural Resources.

Tody was born in Goodrich, Genesee County, Michigan, October 24,
1924. He received hig Bachelor of Sclence degree in Forestry in 1946,
and his Master's degree in Fisheries in 1950 from the University of
Michigan. In 1964, he received his Doctorate In Figheries from
Michigan State University.

His first position with the Department was with the Institute
for Fisheries Research in Ann Arbor in 1947. He worked there until
1950, when he was placed in charge of the Rifle River Experimental
Stream Improvemeat Project. After a year of being primarily res-
ponsible for gerting the project going (which was the first of 1ts
kind in the 0U.S5.)}, he moved to the Lansing office as supervisor of
atream improvement ptrojects. His promotion was rapid. In 1965, he
was promoted to supervisor of the Lakes and Stream Improvement
Section, and the next year was placed in charge of Species Manage-
ment. In July of 1966, he was made chief of the Fisheries Divieion,
a position he preseatly holds.



He fayed a very important role prior to being chief of his
division, in the plenning for and stocking of coho salmon in the
vast Great Lakes that surrounded Michigan. After becoming chief,
he increased his efforts at restoration of a historically depleted
Great Lakes Fishing resource, and chinook salmon were successfully
introduced in the fall of 1966. This Initial and inncvative program
was the turning point for a revolutiomary redevelopment of the Great
Lakes aport fishery.

Dr. Tody did not rest on the laurels his Fisheries Division
had attained. When mature coho returned in the fall of 1967, he
pushed shead with broad plans for expansion. 1n 1968, with coho
and chinook programs well underway in Lakes Michigan and Suparior,
Tody imtroduced salmon into the vold of Lake Huron, a program just
now coming inte ite own right.

Nor did Wayne atop with coho and chinook. He pushed the
State's Hatchery Program into full capacity, providing steelhead,
domestic rainhow, and bhrown trout for the Great Lakes. The pro-
gram has since shown the foresight and vision with which Wayne is
gifted. Steelhead fishing is at an all time high in the state and
many excellent rainbow and brown trout fisheries are developing at
various locatfions in the Great lakes. The millions of new fishermen
who are enjoying the results of this program are a testimony to the
real benefit of this program.

In addition, Wayne forged shead with plans for introducing
Atlantic Salmon, the aristocrat of the salmwon family, After touring
and conferring with Canadian, Great Britain, and Swedish officials,
Wayne obtained and introduced Atlantic salmon inte both Lake Michigan
and Lake Huron streams. The Tecent appearance of Atlantics In the
gport catch in Lakes Huron and Michigan give optimism to his dream
of a truly grear and diverse sports fishery in the Lakas.

The Great Lakes are pot the only place Wayne Tody has utilized
his skills. Omce again he has a program of his old love going in
full swing--stream improvement. Along these lines he has zlso
initiated an fmprovemeat program which includes the removal of old
dama, so common to Michigan streams, to allow development of ateel-
head runs and the construction of low lamprey weirs to augment
federal lamprey control programs.

A new snd invigorating project recently introduced by Tody is
a Five Point Metropolitan Fishing Program for the greater Detrolt
area. Through auch a program, Tody hopes to bring fisheries to the
door of Detroit urban residenta. The initial thrust of the program
already 1s being felt with the atocking of salmon and trout in the
Detrolc River, with the development of a fish-out program, and with
the River Rehabilitation Projects well underway.

Tody has traveled extensively throughout North America and
Furope studying fisheries management, genetlc varieties of sport
fishes, envirommental adzinistration, and land use. He has been
influential in marine figheries regulation and management and in
1969 was the recipient of the Heddon Hall of Honor Award.



I have had the pleasure of working directly with Wayne in
several cooperative projects that our Michigan Sea Grant program
is conducting with his department. I can attest to his unique
perception of the real problems of resource management in the Great
Lakes and his dedicatfon to the goals of maintaining a rich and
varied fishery rescurce,

Wayne's work has been in the finest tradition of attaining the
Sea Grant goal: working for better utilization of marine resources
and the enhancement of the marine and Great Lakes environment.
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THE SEA GRANT PROGRAM—AN OVERVIEW



What is the Purpose of the Annual Meeting?

Donald F. Squires
State University of New York

This is the sixth annual meeting of the Associarion of Sea
Grant Institutions. While that sounds as though we have a long
end glorious history, I believe that it is important to put this
present meeting in some perspective., The first meeting, held in
Rhode Island, preceded the formation of the Association, and in
fact antedated the Wational Sea Grant Act of 1966. It was clearly
a meeting of people interested in the Sea Grant concept. The
second meeting, also held in Rhode Island, immediately followed
pasgage of the Act and had much te do with the development of the
Sea Grant comcept--but still preceded the concept of an Association.
At the third meeting, In Oregon, the Association existed==at least
we were voting on the adoption of 2 constitution and determining
what we were all about—but it was still very much a formative
session. Then, by the rime of the fourth meeting, in Wisconsin,
the Association had form and substance and even a purpose. Our
fifth meeting, in Houston, was the first in which the najor pre-
occupation of attendees was something other than the business of
getting an Assaciation started. Even so, we are still finding our
way; In the discussions here at Delaware, vou will notice we are
seeking to define a role and goals.

What is the purpose of a meeting such as this? Among
actually many purpeses, the principal one Is serving the need for
commmication between those Institutions engaged in carrying out
the ideals of Sea Grant. As the Association matures, there will
be a shift from organizational and inward-focused activities ro
outward expressions of what Sea Grant 1s and what it has accom—
plished. We are a new organization—in fact, a very new concept
in this nation--and can be excused for scme groping.

Putting together the framework of a conference like this so
that the communication will really happen is quite a process, as



those of you who've done 1t know.. Selecting the host inatitution

and setting & date are fornidable taske. If you look in the back
pages of the fournal Seiemce you will find loug listings of meetings
Geing Reld all over the wodld. The calendar 15 crowded. There are
those who eay that the chdef activity of seientista is going to
meetings, but T will come Back to that point. Because we in Sea
Grant were feeling the pineh of national austerity, we were economy-
conscious and pressed for a2 tfghtly comprcted meeting——and that is
why we are getting up ao early in the morning!

The Program Committee worked most om the theme and the structure
of the meeting. The theme "Shaping the Future" pointed us toward
technical sessions dealing with those arese of Sea Grant concern
having o oational Impact. We slmo wanted to design into the program
a balance of activities to serve the very broad range of Sea Grant
interests--from Advisory Services through many, many tesearch subject
Arear.

Thus the meeting is structured to provide opportunities for
technical exchange, for communicarion among participants, for
sxchange of experiences, for developing new working relationships;
above all, it is an opportunity to get together at the national
level. Dr. Upham in his earlier remsrks stated that we need to
get together at the local level with industry and local government,
But there is alec 2 need for us to share experiences broadly, to
learn what otherz are doing and how we can diversify and improve
our own activities. In many areas of Sea Grant, things are moving
shead rapidly, much too rapidly to keep current by traditional means
of communicatlon--publications and correspondence.

Thede are the reasons behind the agenda:

SHAPING TBE FUTURE

Mericulture - Aquaculture Technical Sesafons: designed
Energy from the Sea interchange
Coastal Zooe Management

Building the Amsocfation Aseociation: 1award focused events
The Sea Grant Program--

An Overview
Marine Education Special Sessions: designed to meet
Advimory Services specific needs
Legislation

Annual Buainess Meeting

It 1» important to wote that the annual meating of the
Asgociation of Sea Grant Institutions ig only one of the several
meetings going on here at Newark, Delaware. The Executive Committee
of the Assoclatfon will meet several times to conduct business; the
Council of Sea Grant Program Directors will meet geveral times:;
there will be a meeting of the National Karine Advisory Services
Advisory Commirtee; and numerous committees both of the Association



and other groupe will use the oppartunity to meet. Above all, in
every cormer of this building there are rump gesaions goilng on: at
dirners and lunches, at cocktaila, between and during sessions,
groups of fndividurls are getcing together--sometimes for the only
time wntil next year——to exchange information. These are the really
significant interchanges and this Iis where the real business gets
done. Countless fdeas of new activities will be planted in these
conversations.

In brief, the annua] meeting's purpose ia to be z very fine
opportunity for a lot of pecple interested in Sea Grant to get to-
gether to talk about what is golng on and how to do it better,

Communication is particularly important in a multifsrious pro-
gram such as Sea Grant, with se many parts: faculty and student re-
searchers, advisory service staff, program managers, interested
pergons from industry and govermment, and concerned citizens.

Being new we haven't vet fleshed out our Association, nor even the
Sea Grant concept, with a body of people who should be vitally
involved in Sea Grant but are missing from this meeting: we have
lots of researchers and advisory service personnel, and program
manzgers all over the place, but we have very few industry and
govarnmental people there.

The seventh meeting of the Association is taking shape already.
It will be in Seattle; the host institution, the University of
Washington, has slready submitted a proposal of 19-some pages to
the Aasociation. At the business meeting tomorrow, the President
will appeint a new program committee, and the seventh meeting will
be underway. We earnestly hope its planmners will work te broaden
the base of the meeting and to showcase to a wide audience the
results of the Sea Grant Program.

The Sea Grant Program is a unique concept--internatiomally,
nationally, and within the framework of the academlc imstitutions
participating in the program. We are doing things in new ways,
striving to chart new directions of service to the nation. Because
no one hag ever dene the things we are trying to do, we sometimes
seem to move with ponderous slowness or with fits and starts. But
we're making headway: the Sea Grant concept is gaining support and
attracting attention elesevwhere in the world. We are doing things
for industry and for people through their governments. We are
shaping the future.



A Unique Program: Sca Grant

Sidney Upham _
Mississippi-Alabama Sea Grant Consortium

From the time of its conception, the See Grant Program has been
unique. It all started vhen Wed Chapman, Athelstan Spilhaus, Roger
Revelle, Benny Schaefer, Fritz Koczy, and Sumner Pike were discussing
the possibility of a marine orfented program and came up with the
idea of Sea Grant. 1T belfeve {t was Spillhaus whe conceived the Sea
Craut name. We have Land Grant Colleges, why not Sea Grant? So
an ldea was born which was to be picked up by the Congress of the
United States when Senator Pell and his associates wrote the Sea
Grant Bill. Again, 1t was unique. This was not a program te fund
uiveraities for reasearch in the sea, 1t waa a program designed to
get things done, to solve problems, to put all the expertise of the
universities to work in cocperation with industry, state, local and
Federal Agencies already interested in or working in marine affairs.

Certainly there was a need for such a program. There was no
central thrust of research or work in the marine field, There were
sofie universities who had strong programs in the ocean, there were
lahoratories, state and Federal, that worked in marine projecta but
they were more or less alone, divided, each to hism own interest.
There was a great deal of vepetitfon all over the country, a kind of
hit or miss proposition as Far as marine wark was concerned. And
an Sea Crant wax born, with {ts directives to work in the marine
aren, to selve problems, to teach and to disseminate to the user the
results of research, Again it was unique, the right people were on
hand to run the program and to put the whale thing together. Certain-
Ly, 1 belleve that Ses Grant would never have gatten off rhe ground
without Bob Abel, Hal Goodwin, Bob Wildman and Art Alexiou and others
who helped ser up this program,

From the firat, then, Sea Grant has drava to itself an exciting
Rroup of pecple. People with ability to get things done, to do geood
work, people who seem to be lespired, and this is true throughout
the whole Ses Grant System. The program has attracted not only



university personnel, but people [rom industry and from private
life. People who have made it their life's work and people who want
to help. Lawyers, fishermen, industrialists, legislators, mayors,
county officials, and the list goes on. Why? Why did this happen?
why did Sea Grant rapidly become a people program welding the uni-
versity expertise with people from all walks of life?

There was and is mo doubt about it, Sea Gramt differs from most
national programs. For one thing, it was recognized at an early hour
that there could be no national overall program spelled out in detail
which would fit all of the coastal states. Guldelines were broad,
perhaps scometimes too broad, but the chance to be inmovative, to de
the thing that was best for your state was definitely there. Yes,
there were parameters set, cne of the best which was started with
Congress and has been growing ever since, get samething done that
sanebody needs and is going to use to solve a problem. We were
asked, what are you going to do with the results, whe is going to
use the results, what is going to be accomplished because you did
this work? This wasn't heresy, but it was close to it. Research
for the sake of research has been a war cry for a long while. It
took a little getting used to and a lot of training in the system
to finally arrive at a point where you began to camply with the Sea
Grant directives. This does not mean that basic research is not done
under Sea Grant. Where gaps in our knowledge exist, whith need to be
filled before we can go ahead with any development, Sea Grant is
willing to fund projects to f111 these gaps. The main push however,
is to get a job done, educate the public and bring the fruits of
research to the user. Finally, in all of this, a control bank of
knowledge has been set up. People around the country are much more
aware of what other states are doing: Repetition of work has been
greatly reduced.

It is my own belief that Sea Grant is a pecople’s program
because it offered to many the opportunity to really do something
something for their community, their state, their country and mankind.
A chance to really get resules, to help certain marine industries,
to help stop pollution, to save valuable marine resources fram des-
truction and any number of gratifying accomplishments. Cornoy, waybe,
but 1 do not doubt for ome minute that many of cur Sea Grant people
are motivated by this opportunity and that it means a great deal to
them.

Sea Grant is by no means perfect. Occasionally there is a
tendency in the National Sea Grant Offlce te become bureaucratic.
However, that seems to be a check and balance set up. When pressures
build up to have everything the same, and in triplicate, and rules
become so lengthy and detailed as to be confusing, some very pene-
trating questions begin to be asked by the rank and file, cries of
distress go up from all sides, snide remarks are passed and the word
eventually gets back to the office, because the Sea Crant group is
a vocal lot and I admit the office usually tries to de something
about it. T hope this will continue because the Natiomal 3Sea
Grant Policy and Philosophy is of utmost importance to the success of
Sea Grant.



It has recently, in the past two years, come to the attention
of mary of us In Sea Grant that we must have political savvy,
mostly to the extent that our politfcal people kmow and understand
what Sea Grant is snd what 1t is doing. We live by political man-
dste, yet in msny cases, especially at the state level, very little
recognition has been given to this. In fact, In many cases
universities really put a claep on any political moves and even go
80 far as to tell you not to even talk to legislators. There {8 a
good resson for this I suppose. More than once some dedicated and
parfectiy honorable profesacr who Just happened to be in left field
has gotten the vhole educational system inte a bind. We do not
want that to happen but neither can we hide cur heads in the sand.
It 18 our duty to educate our public officfals and to give them
#1l the help possible 1in recognizing the importance of marine re-
sources, coastal zone management and the 1like. MNot only on a
national lavel, but on a state, county and local level as well.
Nothing will keep a 5ea Grant program closer to the needs of the
people than close cooperation and exchange of knowledge at the
local level which happena in, I guess,almost all of the Sea Grant
programe. This does not mean that we should become involved in
politice, but wa must be politically asatute. Being in politics
is onw thing, bat helping and educacing political people, being
avars of political policies, and becoming familiar with the political
arena ig something elee again. Something we must do if we are to
succand.

These are some of the reasons why Sea Grant is what it ig,
why 1t does what it does, why it has been as successful as it has
besn. It is an attempt to look behind the scenes, even inte
peopls'sminds, to find out what makes Sea Graat tick. We come up
with three aajor reasona of success.

The Sea Graat Misefon - The need for Sea Grant. The way Sea
Grant is supposed to function,

The Sea Grant People - From Adminiatrators to Rank and File
people who have become dedicared, loyal
and intensely interested in their work—--lay
people from all walks of 1ife who have
become Interested in the program.

The Sea Grant Philosophy - Something much harder to defiae, but
potent nonethelegs: Strongly tied to the
adninistration but very noticeable in the
whole program. The thing that makes Sea
Grant a partnership,



BUILDING THE ASSOCIATION







How 5Sea Grant Looks from the Outside

E.W. Seabrook Hull
Former editor, Ocean Science News

Ladies and gentlemen, members of the Assoclation, it is a
pl=asure to be here.,.I think.

When I was first asked to participate, I thought of declininmg,
renting a sult of armor or taking out special hazardous duty insur-
ance, However, I was assured that I would suffer mo bodily harm.

S0 here I am, once again, to lay into the Association of Sea Grant
Program Institutions.

One cannot either praise or criticize much in 13 minutes, and
there certainly lsn't time for details or considered discussion. 5o,
I leave praise to others and largely igmore specific faces. Instead,
I'm going to play the devil's advecate. If I sometimes seem blunt,
ascribe 1t to the shortness of time or to the fact thar 1 simply want
to get your attention, My overriding objective -is co stimulate
thought. Those of you familiar with wy edictorial approach when
I was editor of OJuean Seience News will appreciate what I mean
when 1 say: Make 'em think even 1f you have to make them mad to
do it, Well, I hope I don't make anyone here mad today, but if T
do, well.....

"How Sea Grant Looks from the Outside": T lucked cut on that
one, I don't need to kaow what Sea Grant is or 1s not doing. It
frees me From the discipline of facts and gives me license. 1T
need only concern myself with what others —— outsiders —— think of
Sea CGrant.

1z is important to keep this perspective in wind because what
you yoyrselves say and think you are doing does mot always coincide
“ with the outsider's view. In some ways this is the key to many of Sea
Grant's problems. In many important areas either your introspection
is flawed, and you are mot in fact doing what you think you are,

il



or your external communications system —- your public relations --
is malfunctioning, and you den't get the message out where it counts.

In either case your image to cutsiders —- and "outsiders" has
to Include the Office of Management and Budget —— leaves much to be
desired, This may be a function of the growing process, for Sea
Grant is still very young, or it may be because you are not doing
some of the things you could and should be deing, even within current
budget constraints, Quite likely it 18 some of both.

There is one more caveat: There are many outslders.” Conse-
guently there are many outaide viewpoints. In general I am restrict-
ing myself to the kinds of outside viewpoints that I feel are
working against you in the Federal budget-making processes, I am
not epeaking for OMB, but I am attempting to telate the kinds of

things I know concern OMB to some aspects of the Sea Grant external
image .,

Once again, remember: This ia an owtsider’s view. It may not
be fair, It may not be correct. And, it certainly won't be what
many of you think of yourselves. But, it is valid, for the impres-
alona are there, and, being there, they are trouble and will remain
s0 for as long as they persist among those who decide, either directly
or indirectly, how well Sea Grant ia fed. I will now alaborate
briefly on some of these outeider’s views.

OUTSIDER'S VIEW NUMBER ONE

Sea Grant ig an ill-defined Federal spending program with a —_—
potential for growth wvhich has no discermable limit,

Want to scare the hell ont of OMB? That's a good way to do it.

At a time when national policy {8 to hold a firm 1id on Federal
apending and when competition for funds is intense, that impression
is wnachema to OMB. Yes, I know the Sea Grant Act puts a limit on
Sea Grant budgets, but acts c¢an be changed. And, yes 1 have read
the Congressional declaracion of purpose. It 18 a broad statement
of general principles, It does not set goals. It does not define
apecific objectives. It does not define programa. It does not
relate Sea Grant to the molution of highly vieible, eritical
national probelms. Probably the Act should not do these thinge,
but scmeone should.

The whole Sea Grant program needs to be analyzed and specifical-
1y related to the critical problems that daily concern the natiomal
leadership and affect their decieions -~ such things as the balance
of payments, inflation, poverty, energy, land and water uge, environ-
mantal management, et cetera,

Az 1t im, Ses Crant is supposed to advance the nation's marine
capabiiities because Congress has said that the ocean and ita
rescurces “constitute a far-reaching and largely untapped asser of
immense potential significance to the United Starea,.,” Well, much
rhetoric falls in the same category as the many odes to flag, God
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and motherhood. Lt haso't recently and may never again win budget
battles.

You need to define your purposes in 3 more disciplined manner.
You need to establish program objectives that relate to specific
national needs. Enable outsiders to see clearly how See Grant
relates., At the same time you nced to do something to dispel the
jurking fear that Sea Graat is a fiscal amoeba -- growing more as
it spends, spending more as it grows and 6o on without limit, pro-
ducing nothing all the while except a bigger, hungrier amoeba. To
get the budget-makeTs on your side, you must show them that Sea
Grant is a wore cost-gffective way of meeting critical natlonal needs.
Among other things OMB thinks in terms of benefit/cost ratics. How
msny of you do?

OUTSIDER'S VIEW NUMBER TWC

Sea Grant is a1 agglomeration of maltipie, separate, often-
duplicative efforts; it is a collection of individual spending cella
that lacks cohesiuveness and sense of spectfic purpoae -- and the main
product of which is paper. ..publications.

Remember now: This is the outsider's impression. There is no
{ntention, either implied or {mplicit, to contend that this is in
Fact sp. But, true or noL, it's your problem. If your aquaculture,
offshore ports, recreaticnal, whatever DTOgrams are indeed coordi-
nated, managed and purged of duplication, you have te make this a lot
¢learer than you have, and I mean clearer to outslders, not just to
yourselves. Indeeed, I suspect that a really energetic effort of
this kind would produce some startling revelations to yourselves.

It ia one thing to view the operation from within and explain and
justify it to each other. It is quite something else to prove

your contentions to others. And, “others" in this context does not
mean your academlc peers but rather politicians, aduinistrators and
just plain ordinary John Q. Public.

Evidence of what 1 mean 1s seen in the sheet volume of Sea
Grant Publications. The rapidity with which these spew forth is
at times astounding. Don't get me wWIOng. Taken as individusl
documents, many are good, some are axcellent, and as speclalized
publications on specialized subjects they are wundoubtedly read and
found valuable by other specialists with aimilar interests. But
what about the ultimate user of ali this intellectual cutput? Is it
weeful to the decision—makers, those who must declde finally on the
best approach to of fshore ports, those who may or may not wish to
fnvest in or legislate about aquaculture? Hhat about those who must

conslder all aspects of a given problem or option and wvho simply don't

have time to read everything that is written on the subject?

You need to syntheaize. I do mot say that you should abandon
the kind or even the volume of speclalized documentation you now
produce. This kind of interchange among Peers ig important, but
even your fellow academicians don't, simply can't, read all there
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is to read on a given subject. You need to organizZe so as to provide
the comprehensive view, the total problem perspective ta a given
situation. Draw upon all the pertinent Sea Grant capabilities among
all the Sea Grantees and Sea Grant inatitutions and preduce also

a document that gives decision-makers the net of Sea Grant's
contribution to the solution of critical natienal problems.

Ta do this you need a lot more intercourse among yourselves,
as well as a more productive, pragmatic awareness of conditions
external to Sea Grant. You need more coordination, and you need to
direct, to diseipline your efforts. You need to minimize duplication
of effort, and you need to have a sufficiently strong problem orienta-
tlon to be able to aseure that there are no serious gaps in your
efforts, In a sense, you nheed multi-{nstitutional, mulei-disciplinary
management .

1 don't think the National Sea Grant Office shouid do this.
Perhaps the Council of Sea Grant Directors should take some action.
Perhapa this Association should, I really don't imeow. What T do
know 18 that this Agsoclation should certainly try to take the out-
sider's perspective. It should identify and describe Sea Grant's
problems with the outside world and then provide a constructive
input to the Council, to Bob Abel and tis harried crew, to Congress,
to OMB, etc. For emample, who among this Asesceiation has gone to
the ocean-reaponsible people at OMB and asked: “What is our problem?"
Try it. You might not like it, bue you might gain from 1t,

Much of what Sea Grant does falls ro realfze ies full value, or
1f 1t does, the word just isp'c getting out. Who's done a tally of
the national benefit that has derived from Sea Grant expenditures?
At the national as well as the local level? If you don't do i¢, I
don't know of anyone else who will.

Much of rhe work Sea Grant is doing could be the basle for a
concige and valfd {nput to national deciaion-makers. You could
develop among them a reflex Sea Grant-dependence syndrome, The
magic word im syothesis.

1 can see a series of documents designed not to inforw your
academic peers but co be useful, pragmatic tools. Before now, for
example, you should have Issued "The Firat Comprehensive Sea CGrant
Report on Offshore Ports" —- not the product of ome investigator or
one institution, but the product of many, covering legal, social
economic, engineering, environmental...gll appropriate aspects of
the prohlem.

Perhaps you would have to establish a commitree {or several)
opeérating under an editor or director to thrash out differences,
weigh alternatives, evaluare pro's and con's, spot and fill gaps
and produce value judgements. This would be Sea Grant's best
appraisal, It would be a single, discrete treatise on the subject.
{z would be written and organized for the non-specialist decigion—
maker. [t would be a single document, a contribution designed to
help selve a critical narfonal problem -- rather than, as now, a
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bundle of documents representing the random intellectual outputs of
a miscellany of individuals.

other titles of this series might be: "First Comprehensive Sea

Grant Report on Cooflicts and Solutioms in Coastal Zone Management';

"pigst Comprehensive Sea Grant Report om Marine Recreation''; or "First

Comprehensive Sea Grant Report on & Nat{onal Policy for Cormercial
Fisheries".

1f you had that last onme out now, you would have made a lot
of browanie points, for a "national fimsheriea policy" is a subject
that right mow has top NOAA officialdon golng "round and 'round
and 'round. It is just ome of many national needs that demand
fulfiliment. With a little more effort, a 1ittle more ilmagination
and a lot more internal self-discipline, Sea Grant is wigquely
constituted to contribute majorly and obviously to that effort.

OUTSIDER'S VIEW NUMBER THREE

Sea Grant Principal Investigators never get out of the labora-
tory, the classroom, the conference circuit; they're too removed
from the real world.

The impression is that they are toe much theoreticians,
academlcians dealing in concepts, abstracts, etc. What they pro—
duce, therefore, does not relate teo real problems, real people,
real needs, and so forth. Again, this is a generalization. It
is unfair, untrue. Be that as it may, it is an impression loose
upon the land, and denigrative generalities guch as thiz are Just
the sort of easy out that people will latch onto in the absence
of any convincing alternative, and-~justified or not--it, too,
is part of Sea Grant's external lmage.

and, to a degree this reputation may be eamned. Let's take
commercial fisheries as a case in point. The adverse balance of
payments in fish and fish products in 1972 was 1.3 billion—
nearly one-third of the pation's total adverse balance of pay-
ments for all trade in goods and services, If -you want & critical
national problem te which Sea Crant can relate, that certainly
1s one. But, you're not going to solve that problem by compu-
tatjons and dissertations only in terms of maximum sustainable
yleld, limited entry, economic efficiency and the like.

Most of you Sea Granters and, I1'm forced to conclude, most
of the Federal Government forget that fish are caught by people——
living, individual humén beings each subject to his own particular
soclo—economle conditions. As individuals, they have their own
perspectives, problems, hopes, drives, constraints, expectations,
etc. I have suggested to the ¥ederal Government, and I suggest

to you than an apt fisheries pelicy goal for the Dnited States would

be the elimination of the adverse balance of payoments in fish and
fish preducts. We can do this by importing less figh, by catching
more of our own needs and by exporting more fish., Adaitting that
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fish stocks must be available to be caught, we do nead either inter-
national or unilateral nacional action ta assure that avaliab{lity,

Beyond that, however, the problem has mainly to do with people--
how to motivate and enable them to catch more figh. You've got to
ldencify fisheries capable of further exploitation by American figh-
ermen, and you've got to determine the conetraints--both those that
are figheriee related and those that are quite external to fisherieg—-
that prevent additional productive effort. Sea Grant is in an ex-
celient poaition to undertake such an effort, but by and large it
hasn’'t done so. A few Sea Grant marine extension agents have gotten
out with and really gotten to know the fishermen and their problems,
They are the exception, however. Too many of you still rely overly
on the acedemic, theoretical approach alane, Tnis produces a kind
of myopia which blocks discernment of the real problems that need to
be solved.

Commercial fisheries should be the subject of a coordinated
Sea Crant-wide investigation and analysis. Thia should be a
pricrly thought-out, managed PYogram culminating by a specific
date in & single report stating the fisheries policy goal,
identifying constrainta and remedial actions, reducing alternatives
and making g serles of specific recompendations, It would be a
truly multi-inatitutional, multi-discipiinary Program, involving
every wxpertise from economics and anti-tryst enforcement to stock
Aggessment, gear research and innovations in marketing.

But, you can't solve a problem until you know what it 1s, and
you're not going to define the fisheries problem until You get out
and know fishermen as pecple, rather than statistics. And, I mean
fishermen - uot fish buyers, though you had better get to know the
kinds of games they play, too, for they share a lot of the blame
for the present state of 1.5, commercial figheries.

OUTSIDER'S VIEW NUMBER FOUR

Sea firant, what's that? Outeide of youreelves and a very fow
othera, nobudy ever heard af Sea Sramt,

As OMB 13 wont to chide, you don't have a conatituency, and
one budget-making factor You wust not forget is that Federal spending
16 responsive to voting power ~- nat only on Capitol Hill but through-
out the length and breadth of this great land. This doesn't mean
yau have te go out and hire a high~rate, hot-shot Madison Avenue flack.
You probably can't afford it, and it certainly wouldn't be the best
use of elther Federal or matching funds under the circumstances.

But, there are things ¥You can do vhich don't have to cost much
but which could have a high pay-off rate, namely getting Sea Grant
better known. First let me say, however, don't go tunning to mother
Abel and tugging on those apron girings to get the job dona. That's
a small, effective, understaffed, overworked shop that dees not count
4 public information officer in itg table of organization. No, I'w
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talking about things you can do yourselves -- as an hssociatiOn, &s
Sea Grant program institutions and as individual Sea Grantees,

For example...

How many of the officially designated Sca Grant Institutions
have added these words to the main university sign: '"A Sea Grant
Institution"? How many of you take every reasonable opportunicy
to tout this fact -- on official univarsity letterhead, in the
logos of their publications, etc.? This is free advertising, and
even if the passing motorist deesn't know what a “Sea Grant Institu-
tion" is, at least he will know there is such a thing, and he may
take the trouble to Eind out.

1 know that the words '""Sea Grant” are used profusely in Sca
Grant newsletters and the like, but here again, you're talking to
yourselves. You're sold; you meed to scll cutsiders. Even in your
project reporfs, you don't make the most of an opportunity. Usually
on the cover and title pages the imstitution gets top billing; Sea
Grant cften appears only in the fine print reqitired by law to say
where the supporting funds originated. Give Sea Grant at least
equal billing with the university.

Those of you with aguaculture projects underway, you lobster
breeders, shrimp growers and salmon raisers, those of you with
coastal engineering projects, and all of you with more or less
separate physical facilities... You're bound to have a sign which
says, if nothing else, "Keep Out." And, ir probably says more,
naming the responsible institutien, for example. How many of these
signs also say: "A Sea Grant Project"? That much additional
stenciling isu't golng to flicker a decimal point in your budget,
but the words will be there day end night, 24 hours a day, out in
public proclaiming that there really is a Sea Grant program and
that it is busy deing good work.

The subliminal impact of standard, easily recognizable marks
and logos is significant. Perhaps this Association should produce
a giuide for such standardizationm so that vherever Sea Grant crops
up -- in a report, on a sign, whatever -- it will spark automatic
recognition and association.

How many of you engaged in visible, dynamic processes --
aquaculture, for example -- hold open houses and show the general
public around? How coften? How many of you volunteer to speak
at high schools, Rotary Clubs, Ladies' Gardem Clubs, etc? Has
this Association ever thought of organizing and sponsoring a
traveling exhibit? How many exciting, well-produced documentary
movies have been produced of Sea Grant activities? How many of
these are organized and timed for television features, news featurettes?
Row many articles do you write for gemeral-circulatien magazines,
for big-corporation house organs?

How many of you have suggested to your suppliers that they might
like to feature their product as wsed in your project in their
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advertising campaign? Has anyone tried to intarest Walter Cronkite ——
an admitted enthusiastic ocean-freak — in this oceanic analog of the
land grant college system? YNow many of you notify your Congressman
regularly of Sea Grant accomplishments, miybe even giving him the
firat opportunity to break the story?

There are countlese little things you can do. Tt's wostly a
matter of being aware of them and then making sure that someona deoes
something about them, It's your reputation and your budget, Ic's
up to you, therefore, to do as wuch as you can within existing
copatrainty,

As far as big public relations {8 concerned, since Sea Grant
doesn't have the money, either in Washington or among the institutions,
you have to pur others to work for YOu. Perhaps you should give more
attention te the potential of Joint university—industry Projects.
There is a dearth of these even though they are urged under Sea Grant.
This may be because you don't think big enough, because you don't
extend your vigion, and because you're not oriented to practice and
prafit.

A# an example of the sore of thing I have in mind, visualize a
Joint Sea Grant-Pen American-Hiltoa-Exxon project to construct and
cperate & 2lst Century marine recreation complex, built from the
water up and brand new, employing the latest concepts and technologies
for beth gubstance and pleasure and seeking in the process to ration—
alize as many use conflicts as possible. In terms of cost and diversity
it would be Disney World in scope, but it would be geared to marine
recreation in all aspects--swimming, sunning, boating, diving, under-
water touring, underwater camping, participatory research, explorations,
seminars and ather oceanic educational opportunities, and so forth.

It would be designed to make money. It would alao be a demonstration
project featuring optimal utilization of marine recreation resources
with minimum adverse enviranmental impact, environmental eahancement
and simply to prove the methods of minimizing use conflicts.

This wouldn’t be penny--ante gtuff. We're talking about a
$100-t0-5200-mi11i0n project with {ndustry putting up virtually all
the money ond with the role of Sea Crant being that of senior conceptual
and technical consultants. Sea Grant would be funded both by the
Federal Government and by Industry. Federal funds would come not only
from the Sea Grant budget, but also from ather agencies with techniques
and concepts they desired to teat out.

Why an airline, a hotel chain and an o1l company? First of all,
because they have lats of weney, are profit oriented and because such
4 preject fies in with their leng-term corporate interests. The airline
cdrrie= people tv the resort. Hotel facilities house them. The oll
companies' Intereyts may be a little direct, except that they want
yachismen to use their products. Anyone familiar with Phillips

Poetroleum Company's Pier 66 In Fort Lauderdale, Florida, will know what
I mean.
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Maybe such & recreatfon complex 1sn't the right project; maybe
there are others just as big, just as challenging, that are wore
appropriate. The polnt I'm trying to make is: Don't be afraid to
think big., All of you have the prestige, the credentials to approach
the highest councils of big industry. A Sea Grant-wide effort could
conceive and detail such a project. If you clearly show the prefit
potential in terms beth of dollars and of corporate image-building...
{f it's valid and well thought out, you can sell it. And in so
doing you could realize much latent Sea Grant potentlal in terms of
funding support, coordinated jeint effort and public image building.
Just think how your comstituency would be growing if clearly emblazoned
on the Disney World entrance sign were the words:

" National Sea Grant Project.”
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What Sea Grant Constituencies Want and Expect

Jehn C. Cathaun, }r,
Texas A & M University

The firsc question that probably should be asked is what is
meant by Sea Grant's constituencies. I take this to mean the Sea
Grant Association's constituency, inasmuch as the general subject
being addressed is building the Association, This constituency is,
briefly, the members of the Association, 1.e., the universities that
contribute their funds and resources to maintain the Asgoclation and
Lo carry on ita work. Every univeraity has constituencies which it
serves, Including its students, (ndustry, government agencies, and
the public at large. However, the Sea Grant Association does not
gerve these constituencies except as it serves the universitias.

The Amsociation is the creature of the unfversitiea and it
must sarve them and their purposes in order to Justify its existence.
Each of us a8 & university administrator must be able to justify teo
our Presidents and Boards the funds that we allocate to the Associ-
ation and its work, either directly or fadirectly. Bach of us mpust
be able te satiofy ocurselves that supporting the work of the
Ansociation {s the beat possible use we can make of the resources
at our disposal. We must be able to show that the product of our
Asgoclation effort is the advancement of educarional programs and
the university's fields of service. If we cannot make this
determination, then the Association has no reason for being and we
have no bagis on vhich to Justify its support.

Therefore, as my bagic poinr, T state that in order to build
the Asgociation, we must examine whether or not it ig of service
te those who created 1t and who sustain itc.

Univeraities belong to many associations and similar groups
engaged in common program effort, ¥hy do we have this particular
Assaciation? Why 15 the activity not a part of another associacion,
for example, the National Association of State Universities and
Land Grant Colleges or the American Council on Education?
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It must be that, as universities, we expect something different
from this particular group, something that cannct be done through
another group such as the Land Grant Association. Tt must also be
something that we cannoet reasonably expect to be done through an
existing alternate association chanpnel. There alsc must be an
expectation of a product from the Association's work that cannot
be achieved by individual university effort., If the end result
eould be achieved individually, there would be no reasom to band
together. What are these unigue things? 1 see three broad purposes
and expectations.

The first of these 1s that we ought to expect a clarification
and elucidation of a specific area of ceacern to the university, a
concern that requires separate identification. What is this area of
concern? I think it is marine rescurces. It is not the Sea Grant
program, although that is the name we use in the Association. How-
ever, as universities, the Sea Grant program is only a channel for
funding a part of the program that is of fnterest. The area to which
we direct our attentlon must be marine resources in the broad sense
that parallels agricultural resources. The Assoclation ought to
undertake as the first order of business a clarification and dis-
cussion of this subiect area and what it is all about. What does
the subject encompass? Where does it fit into the university
community and what resources will be reguired for carrylang on the
university’s work in the fleld? Who is doiag what?

From this point of view, there are a number of specific things
that the universities would like to have guidance on and which they
ought to be discussing together. One of these 1is the organizacion
of subiect matter. As I have jndicated at other times, there is mo
academic discipline called marine resources. Subjects of interest
to us are found in many areas. Yer, if we are going te advance this
field, we somehow have to organize it as subject matter so that we
can find our way around it and explain 1t to others. How will the
universities undertake this organization? By and large, we have not
addresaed ourselves to this subject. We are still thinking in terms
of the disciplipary fields that are iuvolved, such as ocean engl-
neering, economics, etc., rather than a total area.

Another result that T think the universitles might expect of
the Association's work is a digcussion of the kinds of curricula
that are needed to serve this field, What are the universities
dotng in this respect? What ought they to be doing? 1s it possible
to satisfy the needs that are growing in this field through existing
curricula or do we heve to build new ones? Similarly, what are the
career opportunities? After all, we serve the public and students
by providing programs of activity that will contribute to certain
career objectives. How are we describing these to our atudents?

Another kind of queation oun which ve need guldance ia the
organization of theme university programs. Do we create new colleges,
{nstitutes, or departments, of do we carry on our university
activity on an ad hocbasis? Most of the universities that have
come into the Sea Grant program with large programs have been
facing these organizational problems. Yet, 1 doa't believe I have
ever heard a comprehensive discussion of this guestion at one of
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the Association meetinga.

Finally, the Assoclation might be expected to make some kind of
ioventory of what {s going on.

In summary, then, I think as a first expactation, the univer-—
sfties would like to think chat the Association is spending some
time on fdentifying its overall area of concern and that it is pro-
viding guidelines for how this area should fit into a university and
how it should be handled organizationally. In doing this, the
Aswociation must be aware of and keep informed about siater
Aswociations---i.e., Land Grant and the Univeraity Council on Water
Resgurces.

The @second thing that I think a university might expect from
the Asaociation 1s an identification of the broad issues relative to
educational programs in marine resources and the achievement of
collective agreements on the substance of these issues. In making
this observation, I do not anticipate that the Association should
try to repreaent the universities in promoting these lssues, The
Asmocistion may or may not play a representative role depending
on vhat the universities want to do after the iseues have been
tdentified and fleshed out. I think 1t is important that the
Assoclation play the role of giving the university information
about the Issuen that are identified and an analysis which will
allow the university to formulate its own positicn. The univer-
nirvles can decide whether or not they wish to take a collective
poaition through the asscciation or some pther group. It is not
necesnary that one of the end products of the Associlation be to
take a particular poaition. Rather, it is necessary to identify
the issues and to elucidate them so that the universities ¢an say
what they want to da,

There are several areas Ln which issues may arige: One is
interactiona with other academic areas and with broad university
programa, For exanple, where does marine regources activity fic
in with respect to water rescurces, energy, food, and many of the
other problems with which univertties are dealing? A second area
in which 1gsues may be identified and where snalysis 1s needed
relates to sources of funding for univera{ty support and broad
educational advancement of the marine resources program. This
TWrue may {uvolve an analvsis of the future of the Sea Grant
program. 11 may aluo involve alternste sources of funding and
recommendalions to Federal agencies for starting new programs.

Still unother area in which issues nay be fdentified 1s the
need lor regional or national programs in selected flelds that are
& part of the total effort. These national programs might also
apply to certaln functiona} things such as advigory mervices or to
the need for oceancgraphic laboratories. Another very obvious area
in which {xaues may arise has to do with legislation and the relative
priorities of untversities for Supporting government programs at
both the #tate and national leve],
Finally, it seems to me that lesves may arise out of the
general question of how the broad field of marine resources can be
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aurtured and developed, how do new universitlea get into the field,
what kind of standards are necessary for high quality programs, and
{n what sorts of ways a uafversity that is oot active in the marine
regources field can relate to those that are.

The third broad way in which the Asseclation can offer a product
useful to the univeraities is for the Association to provide a
collective representation to the public that supports universities
with respect to this total field. In other words, the Association
can be a spokesman that relates to students, govermment, and Industry,
aot for establishing positions ila which the universities would
necessarily take a collective gtand but for explaining to these
groups what the subject is 211 about, what the universities are
doing, what the lsaues are, and how the universities may relate to
any of these groups. Ia other words, the Association could give
these publics of the university the best overall analysis of what
this thing is all about. This verges op public education and public
information functions, but it is a very lmportant task for an
association to undertake. Perhape It discharges this function in
part by stimulating the individual universities to carry on a
greater public informatfon effort in the field.

1f the Association will develop activities and products along
these three limes, it will not have anything to worry about so far
as the future is concermed. The Assoclation will Bulld and grow.
However, the Assoclation must be positive in its approach rather
than negative. It must address itself to the question of developing
the total marine resources educational programs needed in the nation
and must not become narrowly identified with just the Sea Grant pro-
gram and its operatiomns. The Assoclation, to achieve these goals,
must also aveid a protectionlst point of view. It must not get inte
the position of trylng to protect a particular single source of
funding or a particular kind of university program.

In this respect, I think one of the most unfortunate things
about the Association is the facc that it carries the name of Sea
Grant, because this gives the connotatlon that it is a servant cf a
particular single government program. In contrast, I know that some
of you are familiar with the Universities Council om Water Resources,
a similar type of association. Members of UCOWR are many of the
universities that are also members of the Sea Graut Assoclation.
UCOWR, however, addresses itself very broadly te the gquestion of
water resources and its many ramifications within the university
community. It also addresses itself to national and reglonal issues.
It has avoided identification with a single funding program. In oy
opinion, it might be very worthwhile for this Asscoclation te change
ics name to eliminate Sea Grant {n favor of Marine BResources. Even
though the government has not followed through on the sea grant
concept, the universities should not abandon ft. I'm not sure now
whather the name is a millstone or a blessing, as {E. Seabrook) Hull
painted out.

Finally, the Association should not try to do the 3jobs that
are somebady else's business. It is not the Assocjation's business
to develop a national marime policy, to manage the national Sea
Grant program, to produce a national fisheries program, or Lo
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develop marine resourcea., Stick to educational roles. The Asso-
clation can contribute to these goals by doing the sorts of things
I have tried to outline—-delineate the program area and its role 1in

education, identify and analyze the 1ssues, and provide a collective
representation to the public,



Panel Summary: Building the Association

William 4. Guaither
University of Delaware

HL Gary Knight
Louisianad State University

Format.

Following the general session on "Bullding the Association,”
the panel of speakers and approximately 20 additicnal persons met
to consider possible future directions and activities of the
Association. Each participant was requested to identify those
actions which he or she felt to be of significance. Following this
enumeration, a voting system resulted in the establishment of
priorities from among the nominated action areas. These activities
were then grouped in four major headings for discussion and con-
sideration.

Before outlining the range of recommendaticnas, it should be
noted that many of the propagsals are interrelated and In some cases
are dependent on prior action in ancther categoTy. Nonetheless,
the list gives some indication of the directions which the panelista
and others felt were appropriate for the Association.

Recommendations

The four major areas In which recommendations were made were:
(1) Association purposes and functions (2} organizational arrange-
ments within the Association; (1) Assoclation communications efforts;
and (4} specific projects.

1. Asscciation purpoaes and fumations.
A plear priority item was the need for definitrion of Associatiion
functions based on existing fipancial capability and of its responsi-

bility to meaber institutions. 1t was suggested that a group con=
gisting of the Executive Committee plus appropriate non-Assoclation
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perscanesl be directed to develop & proposal recommending Aﬁﬁﬂti?tinn
purposes and implementing activities. Included among thﬁ specific
suggestions in this category were: (1) the production o an
analytical report on the present and future atatus of the a:a

grant” concept; (2) that the Association conduct Lts activities on

a marine resource-wide basis, not limited strictly to Sea Grant
proposals and projects;: (3) the evaluation of Asaociation programs

on & cost/benefft basis prior to implementation; amd (4} conmsideration
of the feasibility and desirability of Agsociatfon inputs tc NOAA and
other Federal marine-related sgencies in order to affect their programs
and Einancial allocation policies.

II. Organisation Arrangements

Substantial support was evidenced for the esrablishment of an
Asgociation office in Waskington, D.C., staffed by a part- or full-
time executive director. It waa felt that this would provide
necessary exposure for the development af the Association's image
and a base for both formal and semi-formal information dissemination
efforta. Further organizational issues raised included: (1) that
the Amsociation ewphasize semil-formal lobbying focused on appro-
priations; (2) that the Association develop & membership campaign in
order to broaden {ts constituency and raise additional funds for
operationa; {3) that the Association's name be altered to more
accurately reflect 1te purposes and Functioms; (4} that all members
be accerded co-equal participation in the Association; and (5) that
the relationship between the respective functions of the Gouncil of
Sea (rant Directors and the Association's Executive Committee be
clearly defined,

FIf. Commumiecations

It was felt that the Association needed to engage In a variety
of communications activitiea and that this might beat be arranged
by establishing a taek force to make apecific recommendations to
the Executive Committee. Among the concepts suggested were:

(1) that external contacts and activities be increased in order to
recure more heneficial exposure for the Association and its obe
Jecrivea; (2) that careful consideratfon be given to the structure
of future annual meetings of the Association, specifically that a
declaion be made whether to ecphasize substantive profeasional
toplcs, Association organilzaticnal topics, or a bleand of each;

and (3) that a "public relations decumentary package" be developed
for guick response to fnquiries concerning the Association and

its Ses Grant and marine related activities.

V. Specifio Projeota

The following specific projects were recommended, lisced here
in the order of degree of support from che participants in the panel
meeting: (1) that the Association undertake an analysis of the role
of education within the ses grant concept, with emphasis on curri-
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culum and career amalysis; (2) that a group he asslgned to examine
chie organization of marine resgurces programs in various institutilons;
(3} that Investigation be made of the possihility of having the
Association provide (From its member institutions) assistance to
Cougressional committees and Adminfstrative agencies engaged ia the
consideration of legfslatfon and regulations, respectively; (4) that
a directory of work in progress by member inatitutions be developed
and circulated; (5] that white papers be developed on the theme of
proper resource development as an aid to program management f{or
member institutfons; (6) that a group undertake & quality evaluation
of the competences of member institutions of the Association to
undertake various profects; (7) that professional advisory panels

pe developed to aegist upcoming member institutioms; (8} that a
model be developed to aasist members in selscting the most bepeficial
program to pursae; (9) that regional program possibilities be
identified; and (1g)that other sources of marine resource project
funding be identified.
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Aquaculture in Perspective

Harold L. Goodwin
Office of Sca Grant _
National Oceanic and Atmospheric Administration

Here and there on the University of Delaware campus are
attraccive posters on which the principal obhject is earth as seen
from space, and 3 legend:

Man is part of a natural system, the Earth,
and ie witimztely subiect to the limits of
that system.

Implicit in that legend is the fundapental reason for
developing the full potential of agquaculture.

The simple fact is that mankind is placing so many demands on
the planetary system that some 1imits of the system already are in
sight, Of principal concern in a discussion of aquaculture is the
1imit on the potential supply of animal preotein to feed the growing
thuman population.

In the United States, since colonial days, we have not con-—
sidered aquatic proteins to be a part of the basic animal protein
supply. Instead, with the development of land animal husbandry, we
became a soclety of beef, pork, and poultry eaters. Seafoods are
esgentially luxury items, eaten for taste and variety, not because
we depend on them for protelns.

In mid-1973, we recelved & rude shock. RBeef became relatively
ascarce and prices soared. That was the most visible manifestation
of a trend. But there were others, less noticesble in teruws of
direct impact on the conaumer. People concerned with sea products
were aware that the Peruvian anchovetz fishery had declined sharply,
and were further aware that the United States has become too
dependent on fishmeal from that fishery. As supplies of fishmeal
dwindled, prices rose, from $120.00 a ton to more cthan $700.00 a
ton at one point.z
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The prablems of Peruvian fighermen and the vagaries of the
Humboldt Current would gseem to have little interest to Americans,
but the fact i that our high technology system for producing land
animals and poultry depends on protein feeds, and Peruvian fishmezl
is a ms)or source. When decline of the anchoveta [ishery was coupled
with both natural disastere and human errors in handling of the
vegetable pratein crop markecing, production cests for *eef and
poultry soared. With prices held down, we saw the spectacle of
farmers killing chicks and cactle left on the range instead of
being woved into feed lots for final fattening.

We also saw an increase of fishery products in the supermarkets.
People hegan eating species to which they were not accustomed., Fish
quite suddenly turned from a nice change in diet to a significant
alternative gource of tahle protein.

Even assuming that the situvation was, to a great extent, the
result of a temporary combination of matural and human factors, it
demonstrated the complex linkages In the food production system and
cur dependence on imports from the natural harvest of the seas.

There ia another factor in our approach to serious limits. It
is usually referred to as the "energy crisis." We think of this in
terme of gasoline shortage, heating fuel shortages, and the environ-
mental impact of power plant location, but a salient factor usually
escapes ug: Our agriculture, the greatest in the world in terms of
productivity, {s energy-dependent. Agriculture ia tiigh technology.
The huge productivicy depends on strains of plants that could not
survive without human nurture; they wust be fertilized, irrigated,
protected from natural enemies. We nurture ocur plants with chemical
fertilizers and peaticides that it takes enormous amounts of energy
to produce. We irrigate by the further expenditure of energy. And,
in the process, we provide area runoffs of chemicals that are fine
for the plants, but are pollutants in our waters, and so accelerate
eutrophication in some places and poisoning in athera. All of which
helps to reduce natural productivity of fish and shellfish.

Man i@ part of a closed system——and from the viewpoint of the

ecologist, intervention in one part of the syatem ultimately affects
all the other parts.

If we look at the productivity of the oceanic part of the
system, we find some interesating numbers. Before he turned ro aqua-—
culture, John Ryther of the Woods Hole Oceanographic Institution was
4 recegnized eclentific authority on natural productivity. Several
Years ago, he estimated that the totz]l snimgl productivity of the
cceans was on the order of 240 million mecric tons, of which Eerhaps
160 million metric tons would be available for human harvest.

In February, 1973, the Food and Aquaculture Organization held
a confcrence on fisghery nanagement and development, and Minister
Jack Davis of Canada reported that Canzdian fishery scientists
estimated the total world maximum sustainable yleld of fishery
products at 100 miliion mecric tons—Ryther's figure, arrived at
Lndependently and based on [ishery statistics. Davis further
estimated that maxinum sustainable yleld might be reached world-
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wide hy 1980.3

One can argue about the numbers, and experts do. But thelr
arguments do not attack the basic concept, that the limics of the
planetary system for oceanic harveat are in sight. Time estimates
nay vary by a decade or two, and che total harvest mey be off by
a factor of 50 percent—-but such refinements do not Invalidate the
ecritical premise.

As demand Increases, as real incomes rise around the world,
the portents become clear. We must have sources other than the
natural harvest for aquatic proteins, and this 1s just as true
of the protein-rich United States as it is of nationz that have
depended primar{ly on aguatic protein sources.

pon Whitaker of the National Marine Fisheries Service has
pointed out 1o an excellent paper6 that U. 8. imports of fishery
products have increased at an essentially constant rate elnce 195G,
We have been the world's principal importer of some specles——
shrimp, for ewample. We fmport about 65% of the shrimp we eat,
and our imports are from nearly 60 nations. Until 1972, we had
the world market cormered pretty well; there was no real compe-
tition. In that year, the Japanese outbid us for the first time.
wWith rhe kind of aggressive competition Japanese seafood saters can
provide, it's easy to vigualize the price of shrimp rising beyond
the gbility of anyone to pay except the rich.

Shrimp is only the first manifestation of the rising world
demand, and hence rising competition, for fishery products. And,
to repeat the point, the United States is dangerously dependeut
on other nations for its seafood coansumpticn.

other nations, in turn, are dangerously dependent on a resource
whose limits are clearly visible.

The trends need not be overstressed to make the polnt. As
stocks of fish level off or decline, thare will be less profit in-
centive for fishermen, less return on public investment for nations
that subsidize or operate their own fisheries, less supply with in-
creased demand and greater purchasing power. It's not a hopeful
plcture . . .

Unless we develop aquaculture as a viable alternative.
Let us define our subjlect:

Aquaculture: the culture and hugbandry of
agquatic organismg; the aontrol and management
of aquatic plants and animals reared in large
menbera in controlled or selected enviromments
For economic or social benefit.”
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That {s the NOAA Definition, mpelled with an A" for aqua
ag the rest of the world traditfonally spells ir.

Because we fiave been protein-rich, our approach to aquaculture
in the United States has been that of a dilettante. We have not
really heen serfous about {t, nationally speaking. We have had no
focuged effort, no national goals, no national priority. We have
accomplished quite a great deal in some ffelds, but almost in spite
of ourselives.

It {8 time for a structured, planned effort, and we believe
it 18 up to NOAA to take the lesd.

Too often, as people begin research f{nto aguaculture, 1t is
with & half-assumption that the wheel of aguaculture has mot yet
been lovented, when, 1o fact, it is turning with ever-increasing
velocity. Aquaculture exists. It s a fact of life, We don'rc
need to lovent ft; we need to improve 1t, as we improved agriculture.
Furchermore, we must improve it with actention to energy limitations.

Fortunately, for culture of many speciles, the source of energy
is the cheapest, least-polluting source of all: sunlight. It is the
energy that drives most of present world aquaculture.

At the FAO conference in February, T. V. R. Pillay of the FAD
Department of Fisheries estimated total world aquaculture production
at more than five million tons. He further cited eatimates of a ten—
fold potentfal--50 million metric tons or more.8

When we examine Pillay's figures, 1t becomes clear that the
world specles cultured most intensively are of little present
interest to us in the United States. Carp, milkfish, and mullet
lead the list. All are essentially herbivores whose culture is
based on the simple economics of using sunlight as cthe basic energy
source. Further, although the culture of carp is centuries old and
their life cycle 1s under control, milkfish and mullet culture are
based on collection of wild juveniles.

As we g0 Into the world aquaculture literature, we find the
ever—-present demand for reliable sources of seed stock, and it is
clear that, to improve aquaculture as we have animal husbandry on
land, the baaic biclogy of reproduction i{s a first requirement.

This ie alse true of the quite different species of aquatic
animals we prefer in the United States. We have achieved mass
production of relatively few specles, with trout and catfish as
the leading examples for private commercial operations and salmon
i1n public aquaculiure for stocking commercial and sport fisheries.

Apart from species, there are other differences in U.S. atua-
culture requirements and those of other nations. World aquaculrure,
by and large, is labor intenasive. With a few reglonal exceptions,
operations thit depend on low cost labor are not economically
feasibie Ln this country.
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The answer, obviously, 18 high-technology, intensive culture
systems suitable to the U.S. economy., RBut, just as obviausly, some
of our most prized animals are territorial and aggressive, and not
easily put into intensive systems, Further, the aquatic animals we
like in the United States, excluding only the mollusks, are either
onnivores or carnivores. They need animal protein in thelr diets--
and such diets are expensive.

Except for some ethnic preferences, Americans aren't really
fish eaters. We're seafood eaters. We prefer what George Plgott
of the Universfty of Washington once referred to as "Tiffany foods.”
Lobsters and other crustacesns—-above all, shrimp; mollusks of
several kinds, but not that prize mollusk, the blue mussel; and
salected finfish make up our table dier. Generally, we prefer fillets,
sticks, or other simple—to-eat forms of fish.

This marketing fact of life has caused American aguaculturists
to focus on the marine species generally most difficult to culture.
Our commercial successes, for the most part, have been achieved in
fresh water.

We begin to see breakthroughs in some marine or partly marine
species. Our long experience in salmen hatcheries has led to pen
culture of individual portion salwon, and has opened up & whole new
prospect of private ocean ranching of salmeon. Ability to hatch and
culture shrimp has caused a number of companies to leap into com-
merclal activity even though we do not yet have full control aof the
shrimp's life cycle. We already lead the world in oyster production;
now we're in good shape to transfer our ability with oysters to other
mollusks.

We will continue to want good table seafeods. The demand will
rise, and with it the price. This means a new look at the economics
of aquaculture.

The United States 1s by far the world's leading consumer of
energy——and we throw a great deal of 1t away, in the form of thermal
effluents, sewage, and processing wastea. It's time to develop means
of using the energy we waste hy applying it to aquaculture—-and,
more specifiecally, to the aquaculture of low-value animals that can
be mass produred both for fishmeal and for human foods. The common
factor among the low-value animals is that they are low on the scale
of trophic levels. They are herbivores, for the most part, or they
feed on the complex of plants and animals that grow in detritus, or
algal mats. Nutrients from wastes of all kinds, and thermal sffluent
to increase temperatures can also lncrease productivity, but the
majar energy source for these organisms is sunlight, the process
of photosynthesis.

Growing animals for fishmeal might not cause serious diffi-
culties, but lack of public understanding of biological processes
would prevent ready adoption of fish cultured in sewage—-and would
give certain State and Federal agencies a shock so great it might
cause cardiac arrest.
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This is where the food technologist comes in. The recent develop-
ments in food processing have been so dramatic and promising that
they show the way to entirely new aguatie food products, changing
and teconstituting low-value aquatic animals so drastically that
their origin is unrecognizable. A discussion of seafood technology
is worth a day in itself, and I can best rafer you te the experts
in the Sea Grant food science and technology programs, and to the
technology laboratories of the National Marine Fisheries Service.?

The point I want to make is that out national approach to aqua-
culture mast be holistic., We can no longer afferd to focus on a
gingle aspect of aquaculcure--the commercial production of high
value foods.

Further, we can no longer afford to overstate the case for
aquaculture. I think we can demonstrate through ecomomic pro-
jections that the need for aquaculture will increase, and that
national priority and investment are stromgly indicated. But the
time freme for realization of the potential of aguaculture must be
realistic, and it must be based on a full systematic approach in-
volving not only the biologists, but the engineers, economists,
managers, soclal psychologists, and lawvers.

Since imsuance of the Stratton Report in 1969, the promise of
gquaculture has been held out with promise of relatively quick
retura. A lot of us were ceught up in enthusiasm which was warranted
in terms of the long-range potential, but not realistic in the short
range. Every advance was labeled as & major step toward fast re-
sulcta,

The very mature of living organisms means that fast results
are peldom achieved. Even 1f there are no problems of mass pro-
duction, economics, disemse, legal or institutional barriers,
autrition, water gquality, or just plain operacion of Murphy's Law,
ic takes time to grow any animal from egg to salable maturity. The
time may range from a half year, to four years in the case of ocean-
tanched sailoon, and this weans that the experimenter needs time to
g0 through several cyclee and prove out his system. Because all the
cther factors also come into play, during that time he will have
problems of water quality, disease, proper feeds, or mechanical
failures, and get damaged or wiped out.

When it comes time to apply what he has learned to the real
aacio-economic world, he finde laws that need to be changed, and
inatitutional barriers that make a Cretan labyrinth look like a
straight path,

Perhaps you've heard of an airplane called the C-5A. Its
development, based on the state of the art, began when I wasg in
HASA ten years ago. The C-5A still ien't fully debugged. If we
can't go faster than that with inert materials, how fast can we g0
with sensitive liviug organisms? The answer is, perhaps that fasc,
1f everything goes well. Perhaps it won't take ten years in some
cagses, 1f we bufld on an existing base. But ir's difficult to
imagine getting to full scale preduction in much less thau ten
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vears, even with the full interdisciplinary approach that’s needed
and enough money to do the job.

This does not suggest that we should relax and take our time,
only that we must be realistic in our planning, and In what we say
te each other and to people outside the aguaculture circles.

In Sea Grant, and to & large extent in National Marine Fisherles,
we're primarily Interested in marine and brackish water animals.
Some have very handy life cycles. Others are extremely difficult.
Fish, particularly, may have very tiny eggs and larvae. Some larval
forms take many months to turn into juveniles. Some require different
foods at every stage of development. Some are so sensitive that a
bunped nose opens them to discase and death. Some frustrate us by
turning over and dying for no reason that we can diagnose.

Even if the very difficult, high walue animals are succesafully
cultured to pilot scale, there are a host of problems awaiting.
These have been summed up in Harold Webber's excellent paper, "Risks
to the Aquaculture Enterprise."lo 1 have sent a copy to every Sea
Grant Director and I urge that you refer to it for a realiatic apprai-
aal by a sclentist who really believes in the future of aguaculture
but whe views it through open eyes.

The lack of overall national goals in aquaculture 1s being
remedied within NDAA, under the direction of David Wallace, our
Assoclate Administrator for Marine Resources. Within a short time,
we will have for diatribution an initial document which sets forth
NOA's philosophy and objectives, and a NQAA management scheme for
meeting those objectives.

A major element is a atatement of the need to make maximum

use of the resources availahle to us. It would be naive to think
that the development of a program means & substantial flow of new
money--although we hope there will be some. The way to make maximum
uge of what we have, both in Sea Grant and in the National Marine
Fisheriee Service, is to focus our efforts on results. We haven't
been doing this to a sufficient extemt, and our problem will be to
provide focus without reducing innovaticn or penalizing imagination.

what it means in Sea Grant terms is a much harder look at
aquaculture proposals in terms of what ig to be achieved, and what
{3 necesgary to reach an objective wlithin a realistic time frame.
We will also want to know how the investigators ave communicacing
and cooperating with Federal and State agency personnel who are
working toward the same chjective. We will ask about the whole
pleture: the economics, the legal structure, the engineering, the
environmental impact, and the quanticy and quality of industry
interest. We will be interested in recreational applicatiens,
if there are any.

It seems probable that quite a few activities that are below
eritical mass or unnecessarily redundant will fall by the wayside.
1t also seems probable that we will want to know why an institution
is starting low on the learning curve to develop aquaculture talent

iz



in & particular field of endeavor when a fellow Sea Grant insritutiom
already has the talent and capabllity which can he applied to a local
or regionzl situation through cooperative endeavors,

We suggest that Sea Grant Institutfons get busy now to strepgthen
couunications, and a good place to start 1is with our colleagues in
the Nationsl Marine Fisherles Service. We assume that Sea Grant aqua-
culture investigators already are in good communication with state
agencies—and we'll be checking to see 1f the assumptions are solid
aor shaky.

1f aquaculture ia to develop in the United States, and have
signiffeant fmpact on our socio-ecomomic structure, it is essential
that an aquaculture constituency be developed——and that means rthat
the aquaculture community must be brought together through communi-
cations and common objectives. It also means that confidence in the
future of aquaculture must he engendered among peeple who are not
aquaculturists, which in turn mesns that we had better begin te show
regults, in terms people can understand: products in the marketplace,
employment, a return on investment, a contribution to that ephemeral
but real thing we call the quality of life.

Bue, while we are focusing our efforts, while we are abtaining
useful respulta that will be the base for a greatly expanded national
aquaculture ventutre, we must not develop myopia, For Sea Grant in
particular, a long view 18 espential. We must anticipate both pro-
blems and opportunities of the future, a decade and more ahead, and
lay a base of solid research for them while we continue to work om
the problems and opportunicies of the next five yedara.

In particular, because of the preoccupation of Sea Grant in~
stitutions with the whole problem of marine resgource utilization,
including the Coastal Zone, we can make a special, vital contri-
bution in maintaining perapective, constantly examining aquaculture
as one use of the coastal area which must be considered in context

with other usea--gome of which are antagoniatic, others of which are
complementary.

A very important facet of a total NOAA Aquaculture Program for
the future will be the development of a strong, mutually supporting
relationship with the National Marine Fisheries Service, the Bureau
of Sports Fisheries and Wildlife, and--to a more speclalized degree-—-
with other Federal agencies whose missions relate in some degree to
aquiculture. Federal laboratories and university research facilities
are different; they are manned by people who are both similar and
different--and the differencea lie principally in motivation and
wmiseion, not in training or even experience. The question we must
answer, and to which the answer must evolve and not be imposed, is

hew can a national aquaculture effort make best use of the strengths,
motivetions, and resocurces of each.

Both Sea Grant and NMFS operate wnder comstraints. Avaflabiliry
of funds is a very serious constraint to both of ug, but NMFS has a
conatraint Sea Grant fortunately does not share: our figheries
celleagues oust operate under rigid personnel ceilings at a time when
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the govermment is under orders to reduce its size rather than expand.
Thiz means that MMFS has a handicap in trying to put tegether the
tortal teams necessary to cover the whole spectrum of aquaculture-
related activities.

One purpose of Sea Grant was to create multi-disciplinary teams
able to take on all aspects of a gygtem--in this case, an aguaculture
system. Our succegs has been spotty, to say the least. In most
cases, the biclogists have continued to dominate aquaculture without
sufficient help from engineers, economists, socinlogists, lawyers,
and other ecritical speclalties. TIf we stress this total systems
approach, particularly in combined efforts with the entire agqua-
culture community, Sea Grant can make a particularly valuable contri~
buticn in providing the kinds of expertise other parts of the
community canmot provide for themselves during the research and
development phases of aquaculture progress. But contributions are
not made in a vacuum——and good communicatioms and a strong desire to
cooperate are essential.

It's time to bring the pleces together and develop a solid,
total approach to aquaculture, If we do this jeintly with the
whole aquaculture community, we will have a new and exciting surge
in aquaculture development--and we will again prove the principle
of synergy by demonstrating that the whole is considerably greater
than the sum of 1ts parts.-
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On Becoming a Mariculturist

{ohn R. Donaldson
Oregon State University

Who and What

I would like a show of hands as to what you consider you do for
a living: How many of you are scientists? How many are not? By
whom are you employed: academic institutions; governmental agencies;
private enterprise? How many make their living as fish farmers?

It appears that roughly 752 of you are scientists while the
remaining must be administrators. You appear to be split evenly as
to academic and governmental enployment with a pmall scattering in
private enterprise. 1 saw two hands up for fish farmers of the 103
of you that I have counted in the audience.

Since this 1s a conference called by Sea Grant people for Sea
Grant people, I am not surprised by the tesults of my informal
polling. On the program of participants I can find only one name
from industry and he 1s for aerospace, My name om the program 1s
misleading as it has me as an academicilan. This is oaly 25% true.
The remaining days and nights of the week I am a fish farmer. I
have been asked here to this conference to share with you the busi-
ness of becoming a mariculturist, or more Lo the point, a fish farmer.

The conference brochure indicates that the challenge of this
year's gathering ie to shape the future use of the sea thiough Sea
Grant Association action, based on factors thar are hopefully going
to come forth here in the next few days. It is apparent from the
session headlags that questions are still being asked as to where
is Sea Grant, where is it going and how is it going to get there.
This mame evaluating process also oecupied the group that gathered
in Portland, Oregon, in March 1970 for the third Sea Grant Con-—
ference—which I remember well as I served as chairman of the or-
gapizing committee. At that session we did the usual overviewing:
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we looked at ourselves from outaide and inaide, and were challenged
by a variety of Individuala.

Evidently this I{g a continuing procesa that is necessary to
stupe futyre divections. I will, therefore, bear down om the facts
of 11fe that T feel are necessary to becoming a figh farmer ip hopes
that the problems can he excised for golution finding and the present
successes be made available for bolstering the "pay-off syndrome"
that Is a necessary and continuous part of Sea Grant activities.

When I wae re-reading the Proceedings of the Third Sea Grant
Confaerence I went firet to a presentation titled The Eeoromic
Challenge by F. Ward Paine, President of Oceanographic Fund, Inc.,
of Palo Alto, Celifornia. I clearly remembered that Ward Paine had

indeed delivered a challenging address. T would like to read & para—
graph from his paper as {t stated the problema of farwing the sea
which were present then, and, based on my recent experiences, are
even aore g0 now.

"What happened to the farm-the-gea concepte, aqui-
culture using near-ghore water bottoms op egtuariea?
Any promiging entreprensur vho hopes to use near chore
areas for aquiculture § chances out of 10 will run

into a fantastic epectra of problems. Hia mijor pro-
blemg will not be technical ones. Imezpeciedly, the
aquiculbure entreprencur's majon problems have turmed
out to be what is euphemistically called institutional
problema. If the aquiculturist can solve his technical
problems, which is no mean tagk, but ie being done today,
he finda himeelf in death grips with the Corps of En-
gineera, the applicable state lands commisaion, county
government, the municipal govermment, a tounm govers-
ment, the port authority, the water quality people,

the FDA, and very likely every one of the comserva-
tioniat groups,”

Where to Begin?

To start a fish farm for some is a dream, for others a whim,
and for a few sober folks 1t is a serious challenge. Only the
latter will ever come close to making a go at fish farming. But
no matter what the mwotfvation, each must settle a few basgie
questions before beginning. These questions are where to locate,
what to begin to rear and how much to grow. These are not mutually
excluaive sitvations, but tn the first analysis they can be con-
sidered separately. You certainly would not pick Florida ro produce
a million pounda of pan-sized Pacific salmon for market,

No matter where you are or what you want to do, the basic
ingredients are & piece of land with water flowing over or near it,
an {ndigenous stock of animels or plants, and you are ready to
start serious plamnning. Ir 1s not possible here and now to cover
all the combinatiocns or potential fish farm situations, and further-
more, if I tried it would only dilute the tmportant issues in
developing aquanulrure that I hope to convey. I au therefore going
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to he autobiographical and use our firm, Oregon Aqua-Foods, Inc.,
in Newport, Oregon, as a case history.

1t started way back in my younger years with a need to produce
something tangible for a living. For 20 years it lay while I &x-—
perienced 1ife in agenciles and inatfitutions to the peint where the
cnly door that really had a tright light on the other side was going
out and actually deing it. FEnough thinking and talking had gome on.

January 28, 1972, was the actual beginning date for Oregon
Aqua-Foods which is important only as & starting reference for the
time required to bring it into being. My wife and I drove to the
coast and began looking for estuarine land. We had already designed
on paper what I refer to as a conpletely integrated fish farm., The
gystem would produce fish, mollusks and crustaceans in fresh and
galtwater with complete control of broodstock, foed supply, pro-
duction, processing and marketing. I am convinced this independence
in 8ll facets is absolutely necessary in order to aseure the guantity
and quality of your product. Diversificatlon of your products in-—
creases efficlency and spreads the risks.

Since it is nmot feasible to proceed into production om all the
possible species simultaneously, it was necessary to choose which
one or several would gilve us the earliest and best cash returns.

Thus began the first of many pro forma statements. These become

your paper fish farm. Great care must be taken in your feasibility
studies. Total honesty is the only way to proceed. In the selection
of costs always use the highest omes and then when they are summed
add at least 20%. When you select market prices always pick the
lowest one. If you do this and the projections are favorable, you
have avoided kidding yourself and you even may come out a big winner.

Our early efforts in feasibility analyses told us that salmonids
reared in saltwater to pan-size gave by far the best return oa dollars
invested. Oysters would bring a profit, but not as great as salmon
and trout. Crustaceans weren't ready for substantial capital invest-—
ment {n production. This order of profitability should be obvious to
you as being directly related te technological advances. Consider-
able agency and institutional meney, mostly tax based, has been
spent on salmonid research and thus there is a wealth of techmology
avallable. Marketability differences also eater inte¢ the cost
figures. So the site we selected had to meet the life cycle aeeds
aof the salmeonid.

Developing the early pro formas and selecting sites was the
fun part of the game. When these were completed it was putting
them into cperation that got sticky beyond belief, Ward Paine's
words were all too true.

The Pervrit Parade
One who, like myself, had been trained and steeped in the
agency system, has no comprehension as to how many regulatory

hurdles, restrictions and at times almost total impasses are con-—
fronted by a uew business-espectally 1f one considers using any
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portion of the natural environment no matter how prudently you
design, Without a doubt, developing a figh farm on an estuary,
especially 1in Qregon, has to he the most closely viewed, scruti-
nized, iavestigated, debated and down right spiad-upon cperation
imaginable. The following listing i{s a generalization of major
permit aress with accompanying comments, most aof which are appro-
priate to Oregon, but I'm certaln are similar in other areas. As
for speparate permits, at last count we have 18, and there are more
to go.

Fish Use: Most fish resources in their natural habitat are
the property of asowe unit of government. If it is at all legal to
possesa them privately, one or several permits are needed. In
Oregon it requires two formal permits and three letters of approval
to obtaln eggs and rear salmon or trout. Disease free certifica-
tions are also involved.

Recent legislatlon has greatly liberalized the laws regarding
the posesession of salmen stecks by private enterprise in Oregon.
The new permit system is well designed to protect the state's
salwon reacurces, vet give the entrepreneur the oppertunity to
proceed with broodatock development from which he can obtain his
production stock from the excess eggs.

Land cnd Water Use: CGetting permission to use land and water
1s by far the most difficult part of becoming a fish farmer. Long
gone are the days when you could just help yourself, and rightfully
g0, However, there needs to be some sanity replaced into the pro-
cess, Every level of govermment and several agencies on each level
have thelir say in whether or not you can do business. And on
occasions they will be at cross purposes and the applicant is caught
in the middle. Have you aver tried to pour a coacrete floor In a
food proceasing building? FDA says make it smcoth so it can be

cleaned, The safety people say make it rough so the workers won't
fall down.

My lamt agency count was two city departments, four county
groups, eight state agencles and four federal entities, each with
the power to allow or disallow what you had in mind to do. That
is 16 unanimous ves votes. It is very wmuch like belng voted inte a
aecret fraternity: one blackball and you're out. Paranola toward
agencies ia & common ailment in busineas today and nowhere 1s it
greater than for sn aeplcant or operating fish farwer.

An added frustration to the lmposing list of needed permits is
the frequent lack of assistence from the regulating agency in
helping you with your problems. They set rigid rules, or in some
cages sliding rules that you can't get hold of, and then serve as
judge and fury. Frequently there is no place to go for counseling

in the aygtem. You are on your own to sink or swim. The newcomer
is hopeleasly lost.

It has been suggested thar I wrire a book on my permit-getting
experiences. If I did, which I never will as it would be only an

academic exercise and use up time, it most certainly would range from
tragedy to comedy.
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The Morney Lenders

Here is an area that will curl your hair. Particularly if
you're & very recent convert from academia into husiness. How do
you pay for your ideas? Firat of all, T'm firmly convinced, based
on Innumerahle pro forma exercises, that there Is a critical wnasa
necegsary in order to make a go at fish farming. Ma and Pa opera—
tions will always be just that, and the corner grocery store is
testimony to that approach. There are those who have gone to the
other extreme and set up grand stock promorion ventures and the
meney game always received more attention than the fish, They were
in trouble from the beginuing.

My experiences tell me that becween $500,000 and 51,000,000
are necessary in the first year to get an operation underway that
has & chamce for Buccess. At this level of fromt money you should
be able to see same return in the first 18 to 24 months whereby
additional funding through lending institutions would be possible.

Believe me, you cannot walk Into a bank and ask for 1/2 to
1 milifon dollars to start a fish farm. They will be genuinely
interested in your ideas, as most everyone is since there is great
public¢ interest in fish farming today with some strong exceptions
that I will relate later. But unless you have moneyed hackers who
will sign personal guarantees, you'll just have a nice visit.
Bankers take zero risks. Even federally supported loans are difficult.
1 have played that game with the Small Business Administration and
was led down the primrose path for months to the bitter end that
huge personal guarantees were agaln necessary. Even ag in our case
with people on the Board of Directors with very healthy financial
statements, personal guarantees are tough to get. It wakes you
wonder who personally gusrantees the foreign aid money our govermment
glves away by the bushel basketfuls.

The aolution 1ia to inrerest large corporations in your venture.
These people are quick to see your scheme and size up its potential
and they will act unbellevably fast in their decisiona. The business
mind is an exciting thing to watch. Tt is a head full of steel
springe that makes things happen now, not 6 to 12 months later.
Realize, however, that for their money they want control, which
means 51%. S0 you lose your nfce little company that you had such
great dreams of personal success and wealth planned for. But your
dreams were just that without the finauncial backing. It is certalnly
better to have 49% of something than 1007 of nothing.

There are a number of large firms that are shopping for fish
farms. The Japanese are especlally active., You must be most careful,
however, in whom you choose. Large firms with the General Motors
syndrome can be deadening. Oregon Aqua-Foods, Inc., is most
fortunate in being associated with Fisher Companies, Inc.,of Seattle,
Washington, which 1z a fam{ly-run operation that has been in flour
milling and lumbering for over 100 years. It 1s important that they
understand biologica) systems., Their people are directly active in
our fish farm and they provide addirional services in business
management and legal counsel that are invaluable.
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Managament - Kot Things

I am firmly convinced, based on viewing numerous state, federal
and private fish cultural aperations over a number of years, that
muccess is not bamed solely on technological advances. The primary
control ig in the management. People, not gadgets or canned programs,
make an operatfon work. This fs even wore true in the private sector
where a profit has te he made or it's all over. Tax supported faci-
litiem can have costs get out of hand for some time before anyone
notices or cares. The regular profit and loas statement makes con-—
niderable difference in how the management functions.

In OreAqua we have a crew of young professionals who have been
glven the challenge of making a fish farm work. They have been told
that when we turn the corner they will have a piece of the profits.
Professionsl pride also motivates each of us as we have had our de-
tractora. Profeasional doubters and objectors have made themselves
known by using the wet blankets of diseame, food, genetics, mechanical
failures and coata. Sportsmen cry that you will ruin the natural
tune snd that Californicatfon of Oregon will follow private involve-
ment with salmon runs. Commercial fishermen fear competition.

Summing up iLhe problems of aguaculture development -~ it is
not technology, but the soclo-legel impediments that are of concern.
How do you get resource agencles, the planning commission, the
sportsmen, environpmentalists and commercial fishermen to believe
in and possaibly aupport your ideas? How do you get state or
federal discharge permits? Add to this the financial worries and
you have the problems that really concern a potential or actual
fiah farmer. And I have found ao one to step forward with guidance,
let slone answers.

Where Does Help Come From?

Teehnmology: Agencier and institutions in the past have provided
the hasic hard facts of 1ife and death in the husbandry of both land
and agquatic species. Sea Grant is & mechanisw through which efforts
can contfnue. And we do have unsolved problems. From my vantage
point these are disease control, food sources, effluent ceatrol.

The rest are less {mportant, but none of the completely unsolved
techaical problems ghould hold back a serfous fish farmer. Many
Apecier can now he reared.

Sowria=leqal: Whether you are allowed to farm or not 18 the
queation. Whe {8 talking sense within the envircnmental concern
spectrum?  Certainly not the regulating agencies, that 1s teo much
to expect. Industry's volce will wmoat always be suspect as self-
serviong, which is the only way 1t can be.

Why can't Sea Urant assume the role of peace maker? How many
{n Sea Grant adminlstration or research know what the rules and tre-
gulationn af EPA, FDA, 5BA, OSEA or what other agencles in the

"alphabet eoup" might be? It is with these problems that help is
needed.
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Paople Who Can Do Things

another crying need of the flsh farmer is for people who can
do thinmgs. A thinking man or womaa who can build or mend a functien=
ing system is rare. If you find cne, pay him well so he won't be
hired away. Presently the Community College program has by far
the hest offerings. OQur Cregon State Superintendent of Instruction
recently expressed his concern over our information-rich but ex-
perience-poor soclety of today that has replaced the information—
poor but experience-rich soclety of 50 years ago. It must be
possible to strike a balance.

The Challenge

Aquaculture must no longer be mauled and pawed over 1in the
laboratoties and test facilities of our instituticns. Other areas
of the world stopped this long ago, 1f they ever began. The
challenge of Sea Grant is to get involved with your lecal politician,
bureacrat, environmentalist and fish farmer snd solve the soclo-—
legel problems that impede progress.

When we can freely and pridefully use the term "farmer" to
mean one who praduces a crop from water, then we are philosophically
and physically on out way to econcmic reality as our land-based
counterparts have been for so long.
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Who Should Do What in Aquaculture

Robert W. Schoning _
Nationdl Matine Fisheries Service '
Nationgl Oceanic and Atmospheric Administration

The title speaks for ftself. It lmplies that some things
ahould be done and there are mome entities to do them, I will
#ive you wome of my ideas on both,

There are instent experts on many thinge these days. All
you have to do to create one ig pour water on {ts head and warch
it tranaform. Iy this cage, pour a little aqua on its head and
cultute it {nto an aquaculture expert. However, I am not ap in-
stant expert on aquaculture. I am werely & fisheries administrator
with experience at the atate apd federal levels. But [ have seen
enough aquaculture activitiea—good and bad--to have gome viaws,
I offer them for what chey are worth. Use the ones that are
worth something and dfscard the ones that aren't. I have a desire
to mee & winner in this field and I have some ideas on how to go
ahout {t. We need some early winners to develop and suatain
suppart for a aocund long-range program.

It {s tnappropriate for me to Bet too specific on technical
detafla. Tnetead, I will talk about eome concepts. I pffer four
"C'a" far guidance. They are CONCEIVE, COORDINATE, CONDUCT, and
COMMUNICATE.  Who should do all of these thinga? The major partici-
pants are the state agencles, federal agencies, universicies, private
fnduntry, and other interested parties. Let's see how they fit to-
gether.

1. Croefve. Conceive what needs to be done; there is much
te be done. Conmider the needs, requests, and plans of all and
evaluate them carefully, Put them together intc a master plan.
Be careful, for many times an agency has its own cause, often
without regard to activities of other agencies. The project may
be responaive to a specific problem, but without a relationship
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to an overall plan. When large new programs with substantial

faderal funding are developed, 1t {g a human tendency to want part
of the action, and the higger the part the better. T have seen rLe—
quests for funds for reasons such as=--we need to keep our ovresent
staff: we nead to increase out ataff: we need mwore graduate students;
we should get all the money because we testified for the authori-
zation; or all of aur ptejects are the goundest and most needed.

Look for the most pressing needs and satisfy them on a priarity
basis. A good guldeline might be resource interest and not self-
interest.

2. foordinate. Coordinate every phase of the plan with
appropriate lnterests. after it is conceived and sent out for
comments, the responses should be coordinated and included as
appropriate. A realistic procedure must be developed to solicit
and tncorporate the ideas in an orderly and timely fashion. Final
authority for decisions on jnelusion or exclusion in the plan must
be clearly established and accepted, Circulation of written pre-
liminsry draft plans 1s a good approach as lomg as it is clearly
indicated that they are not set in concrete and others are welcome.

It is a good practice to create 2 coordipating or advisory
committee. Such a group should be involved in the program every
atep af the way, from the i{pitial planning to the successful com—
pletion. When it is a winner, each gets his share of the credit;
and when it 1s not, each ghares in the responsibility for the
failure——as 8 member of the team. Backbiting and "I told you so's"
are not nearly as appropriate comments from a team member as, "We
had a loser in that ome, but the next will be a winmer."

1t 1is the responsibility of the overall program manager Lo
coordinate. He must impress upon all the importance of 1t, parti-
cularly in a fleld such as aquaculture in which there are so very
many experts in their own right. I have been {n situations when
it was all--and maybe even a 1ittle more chan--I could do to co-
ordinate with such competent fellow workers who obvicusly knew
more about the subject than I did, and both of us realized 1t.

In my judgment, it is absolutely essential that all interested
parties become invelved in the development of the plan. Wo single
entity I have yet encountered has had a monopoly on bralns or good
ideas. T have received good ideas--at least much better than mine—-
on many fisheries matters from such diverse sources as sport fisher-
men, commercial fishermen, legislators, university faculty, and out-
door writers, to name a few. As T gain experience, 1 have become
less comcerned about the source of the suggestion and more concerned
about the merits of it. It has been a surprisingly helpful philo-
sophy and I have had more winners as a result.

There is no question that some fisheries interests spawn mOTe
good ideas tham others. S5till, othets get a betcer hatch. But
whatever the source, the suggestioms merit evaluation. A cursery
one may be encugh. The originator justifiably feels considered and
more a part of the team if his ideas get exposure. If the suggestion
is a good one, you have a better program as & result of including it.
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1 have never aeen a program so good that another good Idea would
oot make it hetter. Juat rememher your oun reaction when someone
includes one of your ideas in a plan. This concept of widespread
input is particularly applicable in a field like aquaculture that
has wwrldwide interest and experts, and work in It has heen going
on for centurles.

It has been a longtime helief of mine that if there is anything
we need more than fish it fs frienda. Ome way to get them is to
welcome them as part of the team, and the sooner the better. Let
them start at the heginning. Generally speaking, the longer people
work together, the better they work together.

3. J{Conduct. Conduct the program in a professional way. Give
each person the opportunity to do his thing within the overall plan.
Sometimes, this 1s a neat trick when the team includes such different
members as laborers, nutritionists, hatcherywen, pathologists, busi-
nessmen, atudente, professors, blologists, and administrators. The
plan must have a time table, deadlines, and objectives and geoals
which must be realiatic, followed, reached, accomplished, or whatever.
One of the quickest ways to lose support and maybe funding is to set
unrealistic deadlines to impress someone for whatever reason and
then fail to meet some of them. There are many things to do with
money these days--30 many that some probably will go without. One
of the least popular is to spend it on poorly planned and conducted
programs.

4. Comminicate. Communicate could well be the most important
cencept of all. You must know what all the players are doing. A
ayetem must be set up to insure communication within the team, as
well as from the team to all interested parties. Useful information,
regardlegs of the source or developing entity, should be given
appropriate dietributionm on & timely basis. Get it Ia print in
understandable and usable form for the interested fisherman, busi-
negsman, taxpayer, or fellow worker. This could be new findings or
a concise summary of known information. Fallures, as well as
auccesses, are ugeful to know.

No good will come of a finding if it {5 not used. It i5 a
classic but justified criticism of a great many entities--state,
federal, and academic types—-that they don't publish enough or on
a timely basis. It doesn't have to appear In one of the nation's
leading scientific journals and be cleared by an eminent editorial
board to be useful. There 1s a chance it could be even more useful
if it got out a year or two sooner in relatively simpier form, For
exanple, fishermen, businessmen, administrators, budget specialists,
and even sclentists will read wimeographed material if it has enough
to offer.

We must communicate what the preblems are 5o we can get at
the answers. We must communicate the answers, even 1f only partial,
as soon ae they can be released, so they can help us actack other
problems to which we get answers to release, ad infinitum. There
is an old saying, "He that has, gets," or "The rich get richer and
the poor get poorer." In our case, he who has answers, gets more,
and he who 1s rich with information gets richer by applying it.
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We have talked about some of the general but important things
that should he dome. Now, let's talk about "The Games People Play"
or really, the parts people should play.

Let's talk about the Federal Covermnment first because it is cthe
biggest and usually the most, but not necessarily the best. There
are some things it should take the lead in or do entirely. It should
provide much of the funding, particularly in the early stages, as
well as in the leng run, for certain kinds of basic reszarch. The
work is needed, but results that can be applied may be pany years
away. It Is not reallistic to expect academic Institutions or private
industry to indepeadently bear this burden. However, there are In-
stances in which State agencles may want to do some such work, and
for good reason are the logical omes to do ft.

Coordination of the nationwide program logically must rest with
the Federal Government. No other entity has the resources to
accomplish it effectively. It 1s a pressing need and must be met.
There are a great many Federal agencies directly or indireccly in-
volved in mariculture. It is easier for a "Fed" to talk ro another
“Fed." I can remember when I was a state agency director, T thought
the "Feds" had a language all their own and it was forelgn to me,
or at Jeast I couldn’t get the wessage.

The NMFS presently conducts large, gignificant programs in
£ishery research and resource enhancement. These are essential
building blocks in the development of a commercial aquaculture
system. The staff is experienced, and the programs are ongoing.
This should continue.

Sea Graat alsc has a major statutory role in advancing aqua-
culture. It has a substantlal budger for supporting practical
proposale, ianovative research and development, and extension
acrivities in aquaculture, predominantly at the university level.

On the other hand, the Federal Government should drop or
reduce certain activities when the results demonstrate the
excellent potential for commercial cpportunities and there are
takers. One of the functions of government is to help, not
hinder or compete with, the development of new, sound business
ventures.

My personal belief is thet, in general, whenever non—federal
entities, whether they be state agencies, universities, or private
industry, want to conduct a given activity and have some competence
to do 1t, they should be enccuraged to go ahead. There are ample
things that are needed to be done in aquaculture for which no
federal interest or capability exists. However, the Federal
Government has a responsibility to evaluate the need if federal
funding 18 requested or already devoted to it, both within and
outgide the Federal Government.

Disgemination of information Is another needed action that
can be spearheaded by the Federal government. There should be
a policy of making the useful information avallable as soon as
possible, and if athers can't do it, we should.
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Riological and englneering research and developmﬁnt. as they
apply to aguaculture, should be carried to the demonstration stage.
fcononice, food gclence, and marketing Tesearch may be carried
furtter under certaln clrcumatances.

State agencies have resource management responsibllities
which can be closely related to some aspects of aquaculture.
Regulating or controlling the harvest of intermixed naturally and
artificially ralged fish and shellfish by time, place, mechod, and
amount posra problems and requires {nformation. The states may Te
best suited to conmduct the atudies to collect this information.

Many atate figheries agencies have staffs presently working
on aqusculture-criented projects. They should be COntinUe? or
expanded when they fit into the overall plan. [If they don't,
but the state feels a need For the work to solve a specific lecal
probles, the work should continue as the state sees fit.

We in the NMFS feel the states should have & bigger share
of the mction in almoat all Elsheries programs. That is the
thrust of our State-Federal Flsherles Management Program you have
heard mo much about. We want to be the catalytic partner co help
kot thinge done. We aren't offering to give away the family jewels
ar mel)] the farw at & bargain price, but we are saying that it is
high time there is more mutual trust, respect, and coordinmaticn
batween the state and fareral flsheries agencies. Une way to do It
in to Integrate our aquaculture programs more closely, with the
states having & more meaningful say.

on the other hand, they shouldn't have more federal money
Just becauwe it {8 nice to have, and they are states. To qualify,
they need certain competence or the ablliity to develop 1t in
approprisate fields, as well as the desire and Interest to integrate
their efforte into the natlonal plan as needed.

Universitien vary greatly in interest, existing programs,
funding policies, and receptiveness to integrating university-
conducted progrems Inte & naticnal plan. Much can depend on how
the package is developed &nd preseated. There 4s, in my opinion,

a large role Iin the national aquaculture plan for universities.

In any partnership there are give and take and the need for compro-
einen, and this one would be no different. Workers of all types
for the squaculture industry must be trained, and universities are
caperta in that. In the process, much good work can be done on im-
portant probleme, although usually of a more short terw nature, hut
not necesmar{ly. The results from many Sea Grant-funded and uni—
versity~conducted projecta are concluailve proof of the importance
and value of university input.

Universitfies scidom have apy significant amounts of in-house
money for the typen of studies envisioned in the aquaculture program.
They are grant-oriented and effective at irt. And, when necegsary,
they can muater a fine croms-mection of needad experts on campus.
However, in my opinion, they do mot belong in management nar do
they belong in commercial production. They teach, traln, Ltry new
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ideas, develop others, and produce meaningful results to other
potentlal ueers. That is a lot to do, particularly if it is dane

right.

Yhe Businessman has a very big part of the action, He 1s the
one who will eventually turn it Into 3 success 0% failure. TIf we
have done it right and have gome far enough, his experience, ingenuity
determination and desire to be successful will make it a winner.
Then all of us bemefit in more ways than I have time to list.
Certainly there will be a few who will botch up what appears to be
a gure winner, but the American businessman has a good track record.
Look at the tremendous strides made in agriculture. Farming the
sess and farming the land have many similaritiea. Let's hope
that they are equally successful.

There is an increasing incentive for investing in mguaculture.
Food prices are rising. Supplies of many foods, including fish and
other protein, are unable to meet the demands. Risk capital is
avallable from many sources for various reasons. Humerous en-—
couraging results have been produced already. The opportunities
vary from high risk to virtual certainties. The potential is
enotmaus. As far as I am concerned, the situation is exciting
and extremely promising in many respects. Further, I am convinced
that much more private capital will go into aguaculture very soon.

Industry can be helpful in identifying problems they see in
making a program commercially profitable. They can suggest gtudies
that are needed and even conduct some of them as appropriate. Many
large companies have enormous capabilities for, as well as extensive
experience in, attacking problems of a type facing gquaculturists.
They should be willing to put gomething in the pot, too. All take
and no give makes for a poor partnership.

To summary, I am reminded of an engraviong over the door af a
Portiand, Oregon, grade school which reads, "4 child has infircite

possibilities: here he may realize some of them. Tn my opinion,
aquaculture, too, has infinite possibilities. Let's begin to
realize them.

Enough has been learned to date to prove the concept is sound.
Details have to be worked out with some specles and under certain
approaches. In other cases, much more must be learned, developed,
proved, disproved, demonstrated, or implemented. The sooner we
get on with solving the problems the better. But I offer four "C's"
for guidance. They are CONCEIVE, COORDINATE, CONDUCT, and COMMUNI-
CATE. We must concelve a national plan, coordinate its development
and Implementation with all interested entities, conduct it in a
cooperative, professional manner, and conmunicate the results as
goon as they are available for {mmediate use.

The Federal Government should be the overall coordinator,
primary funding source, and principal catalyst. 1t should do the
nseded work not suited to or reasonably capable of completion by
others and use its vaat personnel, equipment, and facilities po-
tential to the fullest, as appropriate. Needed long-range research
and technological programs should be conducted. Most other work
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should he completed to the demonatration stage so industry can tell
if it is economical to teke it from there.

State agencles should take the lead in fisheries management—
essociated aquaculture programs. They must play a big part in all
phases of the program, fully using availsble staff and other re-
8OuUrCes.

Universities, primarily with the aid of granta from govermment
and private sources, should teach, traia, utilize and develop ideas,
and produce useful results in many phases of aquaculture. Short-
term research seemg most suited to the academic community, bubt cer-
tainly appropriate long-term studies can be successfully conducted
there as well. Funding may be more difficult under the latter cir-
cumstances.

Private invesetors have am excellent opportunity to put thelr
money where their mouths are, We just have to be sure rheir mouths
are in the right place. They should point out to us the answers
they wust have as buslnessmen to invest their capital. A reasonable
balance muat be established between what we cen and should provide
and what they are willing to do to make a profit. I am confident
we can reach sgreement. Once that is done, it is up to them to make
it all worthwhile. There are enough indications already that it
will be. It is now just a question of how scon, in what aread, and
with what species. HMore will follow as inevitably as dawn follows
darkness. The light fs becoming brighter.

We in the National Marine Fisheries Service, with the help of
all other interested parties, including you Ses Grant inseitutions,
want to hasten the dawmn of aquaculture. We are ready, willing, able
and in need of partners., We hope you are in the same frame of mind.
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Need for Pilot Demonstration Projects in Aquaculture

john L. Fryer
G. L. Bullock
Oregon State University

Pilot studies serve as an {ntermediate between research and
ptoduction. The need for this intermediate endeavor 1s obvious and
has been described in detail by Woodall (1353). In many instances
pilot operations demonstrate the practical value of either basic or
applied laboratory research in the transitien from small groups of
experimeatal animals to full-fledged production. A procedure
demonstrated in the laboratory under carefully controlled experimental
conditions may in fact be worthless to the aquaculturist involved
in management—productian operation. Certainly it would seem that
applied research in the various areas of aguacuvlture could be improved
by the creatiom of active demomstration units or pllot studies. As
the authora are both fish pathologists, many of the examples given
concern disesse contrel and refleet the area {n which our greatest
uvnderstanding exists.

Large-and swall-scale pilot studies have been employed in the
development of freshwater figh culture. In the area of infectious
diseases pilot programs have proven of value in the perfection of
werhods for both prevention and treatment of these dlseases. For
example, prior te 1937, chemotherapy of septicemic bacterial diseases
of cultured fishes was virtually unknown, and mapy hundreds of pounds
of fish were lost te such diseases as furunculosis and columnaris.
Methods of effectively treating large lots of fishes by free-chofce
feeding of medicated diets were first developed by Gutsell 11946 ,1948)
and Gutsell and Snieszko (1949 a,b)., The developmental or laboratory
phase of the drug studies were concerned with efficacy, palatability,
toxicity, and tissue levels of each test drug using small numbers of
figh. Aleo most laboratory efficacy studies were performed with
artificially infected fish. Pilot studies indicated that effective
treatmeat of production fish could be accomplished with the test
drug in diets prepared for use in hatcheries. These gtudies also
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showed effectiveness of the same drugs at hatcheries with a wide
range of water chemistry and enviremmental conditioms.

Although treatment of infectious diseases is at times necessary,
pffective contrel 1S ustally best accomplished by prevention rather
than treatment. With vwirus disgases of fish such as infectious pan-
creatic necrusls of salmonids (IPN}, avoldance Is mandatory for
effective control. GSeveral vears age laboratory studies showed that
IPN virus could be isolated from peritoneal washings or fecal material
from asymptomaric carrier fish. Pilot studies then showed that
IPN virus could be detected from five-fish pools of peritonsal
washings or fecal material and this became a field rechnique.

Although this procedure has been changed because it was found that
viscera] homogenates are more reliable for detection of IPN virus,
the Fact remains that pilot srudies were effectively used to develop
4 procedure for management of IPN.

Proper nutrition of cultured fishes is important not only
from the standpoint of efficlent growth but alsc as a means of
disease prevention, gince anemla and disease syndromes caused by
vitamin deficiency are well known. The use of pilot studies has
beutt ensentlal for developing diets for the various cultured species
and almo the same specles cultured under differemnt conditlomns. Of
all the dfets developed 1In recent years, probably few have been more
extenslvely tested and used than the Oregon Moist Pellet {Hublou 1963).

Remearchera have for some time comcerned themselves with the
study of oral Iimmunization of fish. A number of bacterins have been
prepared and their effectiveness as Immunizing ageats investigated
(Snieazko, 1970). Of the problems associated with cultivacion ef
fish in salit water, few have been as serious as vibriosis, caqused
by Vibric anguillarum. Control of vibriosels among populations of
fish involved in mariculture 15 essential; therefore, since 1968
we have extensively studied orally administered bacterins prepared
from cells of V. anguillarwn (Fryer, Nelsoa, and Garrison, 1972).
Results of over 300 experiments have shown that when bactetin was
Riven at the rate of 2-10 mg/g of food for 1l4-30 days to lots of
200 fish each, effective control of vibricsis was achieved. However,
attempts to utilize this information obtained frow small groups of
fish on a production level have not met with equal success, indica-
ting the need for pilot atudiea.

The need for demanstration studies {m obvicus. Such work for
many types of aquaculrure will fill a neceseary void, making for
an orderly transicion of gelected types of research to production
canditions. Filot or demonstration studies where appropriate
could be conducted through the Sea Grant Program at participating
institutions vtilizing available technical capability.
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Objectives of Aquaculture: From Profits to Sustenance

Neils Rorholm
University of Rhade [sland

Any planned mctivity must have an objective or a goal; other-
wise it is not posaible ro make decisions about it. To choose the
route you follew in driving to work requires an cbjective. The
shortest route? The most scenic? The one with fewest stops?

You can't pick one without having in miad an oblective.

It would be folly to suggent that the process of inferring
goals by observing actions 1a an axact one. Also, a given action
wmey be asaocfated with a specific goal because an even better alter-
native la nat known, or because an alternative 1s not feasible,
technologically,

Perhaps this is as good a time as any to say that this
predentation alec has sn objective. It {s to remind Sea Grant
researchers and advisors about the importance of knowing the
likely oblectives that prospective users of research resulte have
in mind. Stnce I am bound to get carried away with this, let me
state right now that I realize much useful research or perhaps
even modt useful research is carried out withour knowing the ob-
lectives of the user. 1 also think it frequently leads to a
certain waste of time.

Let me discuss, briefly, some different goals that I could
viaualize for aquaculture, and let me do it in terms of a few
very basic economic concepts.

v Profit Merimization
The assumption that the owner of a business is trying to
prof{r from 1t as much as he can is often valid and it ie, Further-

mere, one of the cornerstones of traditional economics. We shouwld
expect operators following this objective to produce a volume of
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output o that incremental cost is equal to incremental revenue
(MC = MR}, although society in general would be better off if we
could get them to produce where MC = Price. This behavior of the
aquaculturist should be expected in many developed countries al-
though, in many cases, the fact that aguaculture may not be the
daminant ptoduct of che firm can significantly alter {its behavior.
anather variation is that we may he producing for recceational pur-
poses, and minimum cost for a given level of output may take over
as an objective. Externmal factors with a potential for limiting
guccess will typically include demand characteristics and, cn the
production side, managerial skills and “blelogical technologies,”
by which T mean those innovations that affect inherent growth or
other characteristics of the animals or plants. Ultimately, the
field of genetics 1s heavily involved in this.

2. Maxtmm production

This could be elther of total weight or of protein. 1In
either case, this kind of objective treats resqurces as if they
were free (or had no alternative employment). Experience with
agriculture tells us that we should expect to see many aquaculturists
(or thelr managers) nistakenly strive toward this objective even
in developed nations where the relationships between product and
resource prices would never Justify such acction. You will see
output maximization as legitimate behavior in research situations
and {n show—case sltuations where someone, either atockholders or
taxpayers, is picking up the tab. This can certainly have its
utility as long as sclentists and users alike keep firmly in mind
that what is being shown is what is posaible, not necessarily what
is desirable. If you reflect, I think you will fiad that most of
what is universally admired in aquaculture today is assoclated with
such things as "pounds per acre" or "gratein per acre.” This Is
surely relevant, but vltimately resource converaion efficlency and
aconomic efficlency become more important.

One would expect to see output maximization as an objective in
less developed nations, but it probably does not occur as often as
the folklore would have us believe. Typically, some resource be-
comes eritfcally acarce and tradeoffs with other parts of the
economy become necessary.-

Limiting factors are typically skilled labor, management,
product distribution, social factors and blological as well as
physical technoleogies-

3. Maxivum efficiency

Thia ohjective, generally achieved at the polnt of lowest per
unit coat, can be a suitable objective for aquaculture in a develcp-
ing but capital-poor country. Seriving toward it would cause the
food product to be produced at the lowest possible cost to consumers.
Typically, relatively small firms without saphisticated technology
would be involved. The presence of large industry or other flrws
would tend to throw the system off palance. Limiting factors would
frequently be skilled labor, biclogical technologies, capital, and
product distribution,
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2.  Moximon utilisation of some searce resource

Thie is & frequent objective and the solutfons typically in-
¥olve more than one product. Rice and fish culture on 1imited land
ig an example. The other product(s) may not he food: some totally
unrelsted but needed commodity, for instance reoads or nuts and bolts,
may be involved and the problem may be one of allecating scarce
Capital among these uses.

bDepending upon the extent of Industrialization of the country
Involved, limfting factors could be as in No. 1l or as in No. 3 ia
cases of legs developed economies.

4. Specifie, narrow objectives

As an exawmple of such an objective, let us take the earning of
export credits in order that e country can import from other countries.
Thig is the kind of objective that has to be recognized, although this
and other objectives like it frequently will not be offered re-
searchers or technical assistance peaple on a silver platter. It is
poseible for technical assistance workers to spend quite a lot of
time working on production and on food distribution problems in a
country-~finally to discover that the real purpose toward which the
country {s striving ia production for exports.

I ar algo reminded of a technology assessment study a couple of
years ago using world-wide aquaculture as an example. At the outset,
the assunptions were made that encugh capital and enough skilled per-
somnel were available and the study went on from there. KNeedless to
8ay, the vesults were not particularly pertinent, for the two most
<riticel factora in all but a highly developed mation had been
Asauned away. As an example of what techmology assessment could do,
the study failed for lack of a well~defined objective and realistic
TEeaCUrce assessment.

In eummary:

a. 1f the aclentisr or advisor working close to the adaptation
of his work does not know the objectives of the product and the
nature of the producer's resources, any value his research or
advice may have is largely coincidental.

b. Beware of intra-societal technology transfer without cloge
examination of objectives and the nature of the resources, My guess
1a that we could no wore afford to grow oysters as the Japanese do
it than they could afford te grow wheat the way we do ir, And even
though Taivan can produce over 1,000 pounds of milk fish per acre
and do well at ie, thie does net mean it would be feasible in the
Philippines. There, it might be prohibitively costly to exceed
400500 pounds per acre.

To incresase our understanding of the way objectives and resources
affect the application of geience and technology, T am afraid I have
to give an old answer to an old problem: Preserve disciplinatry ex-
pertige but tear down the barriers that prevent interdisciplinary
coopperation. In short, beg, coerce, force, and bribe scientists te
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work together. Wotking as we do in a Sea Gr
do hetter in this respect. OQur only solcae
everyone else--and that ian't enough.

ant context we need to
is that so does nearly
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Concepts in Aquaculture: Intensive vs. Extensive Systems

Charles E. Epifanio
University of Delaware

"Husbandey of aquatie organisms, though a novelty In much of
the world, has been practiced throughout the ages . . . Ho matter
the antiquity of aquaculture, the contribution of the world's waters
to man's diet atems largely from the hunting and gathering of fish
and shellfish from untended stocks' {(Bardach et al., 1972). Obviocus-
ly, the point at which one distinguishes between hunting and gather-
ing and aquaculture ia quite arbitrary; any point of distinction
between intensive and extenaive aquaculture i{s also arbitrary. 1
prefer to conceive of & continuum of activities whereby man obtains
food from the pas. At one pole of thia continuum are the classical
fishing activities, while at rthe other are totally recirculated
culture aystems (Figure 1 and Table 1).

The criterion used in positioning an activity on the continuum
is the relative dependence upon natural marine phenomena in pro-
ductlon of the food. Another way of saying this is that the energy
cost to man for the preduction of food Ilncreases with the intensive-
ness of the culture scheme. It follows that the dollar cost of pro-
duction will generally be higher in more intemsive culture systems.
The cost of harvesting the resource would be just the opposite; the
dellar cost of harvesting at the less intensive end of the continuum
would be considerably higher. A cost-beneflt ratio for any activity
on the continuum could be developed by comparing the energy or dellar
cost of production and harvesting to the energy or dollar value of
the crop.

Such & cost-benefit rati{c in dollars would not necessarily re-
flect the true ecological cost of a acheme because virtually all
rulturing or fishing activities are fossil-fuel dependent. Since
the energy from fossil fuels is very highly discounted in monetary
units (Odum, H., 1971}, the actual energy costs of obtaining food
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from the sea dare much higher than the dollar casts. Cost-beneflit
ratios alsa tend to describe ghort-term phenomena. Hunting and
gathering, for example, is currently the most economical methad
of harveatling the majority of marine food resources. There are
three main reasons for this! 1) the energy of Linput Into pro-
duction hy man is zero; 2) the harvesting is very expensive
energetically but is heavily subsidized by the foasil fuel discount;
and 1) there is little contrel of the rate of take--the world
fisheries will eventually hecome predation limired. The ratio of
copt to benefit in the world's fisheries will, then, experience &
long~term rise.

Transplantation of exotlc stock far eventual establishment in
new envirouments is a somewhat more sophisticated form of huntiog
and gathering. This can be as simple as moving shellfish from seed
beds to growing beds a few miles away, or it may involve attempts
to intreduce an exotlc specles thousands of miles away from its
native habitar. Wwhile transplantation affords man the energy ad-
vantage of helung able to capture a desired prey in a nearby environ-
ment, the disruptive effects of the introduction of the exotic
specles upon the local community structure may be a serious long-
term energy disadvantage (Rosenfield, 1971).

Both exotic and indigenous prey species have at times been
cultured in hatcherles and subsequently stocked in parine environ-
ments (Widu, 1971). Large inputs of energy are necessary to Tear
the animals through their early life stages with increased survival
of the young of the desired specles an enetrgy plus. Ome individual
or group of i{ndividuals, e.g., 4 state, Way have absorbed the cost
of the hatchery activities, and, of course, this party would hope
to reap the benefits of the eventual harvest. Thie is not always
easlly achieved a5 many guitable prey species have considerable
locomotory powers. Shriamp which had been hatchery reared by one
party might be legally harvested by another if the animals atrayed
into commonwealth waters.

One obvious solution to this problem is for the awners of the
hatchery to gain control of large areas of water or bottom and to
exclude others from fishing there. If the cultured species were
natatory, the pariculturists would algo have to deviee ways to keep
their stock in the controlled areas. The energetic benefits of
harvesting large crops of animals from relatively small proprietary
areas are large. The debits are equally imposing. The simple
erection and maintendnce of an enclosure ls expenalve. The animals
in this cype of culture system generally require an ancillary foed
source. Predators (other than man) and competitors are generally
excluded (Anon., 1972). Chemical control is sometimes ysed here
(Loosanoff, 1961; Loosanoff and Nomeijke, 1958; Mackenzle, 1970);
this could be extremely disruptive gcologically.

There are legal problems in leasing subtidal areas; thae idea
that subtidal land and the water above it are commomwealth is
eraditional in Western culture. The leasing of gubtidal land will
be even more difficult in the future with the rapid increase in the
populerity of aquatic sports in the Upited States. It will be dLiffi-
cult for mariculture to compete for space with recreational interests
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untfl such a time as the United States suffers a severe food
shorcage.

A further atep on the continuum from hunting and gathering to
Lntensive culture {s the culture of high densities of organisms in
ponds which have been diked off from the natural environment. The
energy coste of the constructlon itself are high, but the advantages
in controlling growth and in harvesting the crop are considerable.
Mogt such ponda are built in salt marshea or mangrove swamps (Hora
and Pillay, 1962; Lunz, 1957). The construction of many ponds in
a wmareh would probably be disruptive to the point of destruction
of the marsh. 5ince marshes are well known to be extremely import-
ant in tlie eergetice of an estuary (Odum, E., 1971), the total
effect of pond aguaculture In marshes may well be an energetic
deficit to man.

Another disadvantage of high intensity pond or raceway culture
is that large oumbers of animale cultured in small areas produce
large amounts of metabolites per unit volume of water. The effluents
of high intensicy pond culture are essentially raw sewage. Such an
effluent, if untreated would conmstitute a serious problem to the
local environment.

The far pole of the aguaculture continuum is the use of self-
contained, reci{rculating systems, While this phase of mariculrure
ig by far the least developed, it is alsc the most ecologleally be-
oign. No physical or chemical alteracion of the wetlands or sur-
rounding water is necessary. There need be no competition with
recreational interests. Control of the growing conditions could be
alwont complete, and harvesting the crop could be very efficient
indeed., The large debit here i3 the very high energy cost of
operating a closed cycle culture system,

Another problem assoriated with closed system mariculture
is the lack of biclogical information directly related to the design
of the culture gyatems. In engineering a recireulating culture
Byetem, one muat have a knowledge of the following:

1} The rate of consumption by the organisma of food, xygen,
and dissolved chemicalp;

2) The rate of production of wante products by the organisms;
and

3) The tolerance of the organisms to accumulated waste pro-
ducts, and the tolerance of the organisms to depleted
chemicals in the water.

My own research group ia attempting to culture oyaters and clams

in & rectrculating seawater system. Table 2 is a conservative

list of the blological specifications necegsary for the design

of a closed cycle cultyre system for oysters along with the state

of information of each particular specification. Crasscstrea
virginioa 16 one of the wost heavily studied of all marine organisns;

gimilar information for most other suitable culture species iz even
more yparde.
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Efforts in mariculture will undouhtedly expand in the future
along the coatinuum presented in Figure 1. At the present time,
the cost-benefit analysis favors those culture aschemes toward the
hunting-gathering end of the spectrum. Growth of guch "close to
pature aquaculture™ will surely be greatest in non-industrial parts
of the world, with expansion of higher intensity aquaculture in
countries which most fully exploit fossil-fuel energy. Development
of high intensity, closed-—cycle culture will take place in Western
countries. The largest problems with all but closed—cycle culture
gre the potentiglly disastrous ecological effects of guch things
as introduction of exotic apecles or marsh degradation, or
chemical pest-control oT metabolite-laden efflueats, The mast
serious problems in the development of recirculating syatem
culture are the high energy input demands and the lack of relevant
biological jnformation concerning the culture species.
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Flgure 1. Continuum: extensive to intensive
utilization of marine Food resources
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Panel Summary: Intensive vs. Extensive Mariculture

Charles E. Epifanio
Gary D, Pruder
University of Delaware

The panel agrees that the point at which one distinguishes be-
tween hunting and gathering and aquaculture is quite arbitrary; any
point of distinction between intensive and extensive aquaculture is
algo arbitrary. We prefer to conceive of a continuum of activities
vhereby man obtaing marine food resources. Iotensive and extensive
culture methods encompase broad and perhaps overlapping ramges on
this continuum and are not specific, as well defined points. De-
cimiona to select one method over the other are premature.

Species' characteristics will be a significant factor in the
cultura method selection. Gains are anticipated by supporting both
general approaches, and perhaps the optimum will be a combination
of parts of each. All aquaculture ig limited by either socio-~
pelitical forcea or underdeveloped technology, or both.

It is recommended that the use of low value energy sources
{waste) be explored in both types of aquaculture. It should be
recognized that, in addition to & food source, aquaculture may be
important in waste recycling, teurist attraction, and improvement
in the quality of 1life. Furthermore, it is recommended that the
long-term ecalogical, energetic, monetary cost and benefits of
aquaculture be given high consideration in funding future projects.
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Panel Summary: Objectives of Aguaculture

Neils Rorholm

University of Rhode Isjand

lohn L. Fryer

Oregon State University

John DuPuy

Virginia Institute of Marine Sciences

There seems to be considerable potential for hatcherles,
especially oyster hatcherieg for the purpose of producing seed
for local leased grounds and perhaps particularly for expart.

A gquick look at the economics locks very promising but work
on demand elasticity in domestic amd foreign markets needs to be
done to evaluate future potential.

Management problems are numerous, some of which are:
1. Availability of trained personnel.
2. Lack of proper {nteractions between engineers and biologists.

3. Difficulty in obtaining permits for operation of hatcheries
with unreasonable regulations set by the regulatory
agencles.

4. Problems of copmunication between the biologist and in-
dustry, i.e.,the inability of the private sector to follow
precisely the advice of the expert to the letter in cases
where the procedures are very explicit.

5. Problama of the private gectot's expectatiop that large
gumg of money can he made on Very 1ittle lnvestment. The
private sector must realize that harcheries require &
total investment of $200,000 or over to design, build and
operate such & system for the first 18 months, when there
are expectations of making 2 peat profit.
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Availability of land in the chpaen locations where there
are optimal environmenral parameters which make the difference
bhetween success and catsstrophe.
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An Overview of Sea Grant and Coastal Zone Management

loel M. Goodman
University of Delaware

Cood Afternmoon, on behalf of John and all of our speakers, 1'd
like to welcome vou to what I hope will be a controversial but
gtimulating session,

The question of how to provide research support by Sea Grant
for coastal zone management and planning has so many facets that
{t seemed advantageous to sat the stage for today's presentations
by reviewing a little history, reporting the results of a brief
survey, and then postulating a question or two which may or may mnot
have tready answetrs.

First to the matter of history: three meetings and two years
ago in Wiaconsin, a toplc digcussed before the Sea Grant Association
was "The Sea Grant Coastal Zone Program,” Various suggestions were
offered on how the University could support state and federal coastal
zone management objectives and after lengthy deliberations the fol low=
ing polints, paraphrased for brevity, were noted:

1. It is necessary to maintain a clear distinction between
management, a function of government, and research, a
gervice functlon available from a number of sources, in-
cluding universities.

2. A close reletionship between researchers and decision
makers wiil maximize benefits for both.

1, Two problems appear to exist for Sea Grant programs:
State and regional management agencies do not understand
what support can be provided by the Sea Crant program.

University Sea Grant programs are not fully focused on
gignificant (emphasis mine) state and regional programs.
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4. Coaatal Zone Laboratories (the concept) were emerging in
several forme In several of the states.

It wae concluded that the Sea Grant program was not sufficiently
broad, flexible, or well funded tc meet the coastal zone research
needs of the state. It was recommended that the associarfon cstah-
lish three ad hoc committees to seek means for improving the situ-
ation:

+tne to define clearly how to meet coastal zone research needs,
comprised of program directors and scate managers.

*One to review land grant experience for guidance.

One to define what research activities were appropriate to
support reglonsl and national level coastal zone planning
efforts.

A great deal of water has gone over the dam since that meeting,
amid much coastal zone planning and management activity on the part
of the etates and Feds. Ideas and methods are slowly evolving for
£i111ing capability and knowledge gaps that have appeared while
planning or executing management programs. This takes us to the
gecond item. The role of Sea Grant In this context was the subject
of a nine-atate survey conducted by a disinuterested spectator.

Those queried were the state-designated points of contact with the
Office of Coasstal Environment. The states =elected encompassed a
range of Sea Grant parcicipation ranging from "None" to "College"
status. The degree of centralization of administration znd research
planning within the states was also widely varisble--ranging from
highly integrated Central Commitiee planning to Bemevolent Dietator-
ship.

The results of rthe survey revealed an interesting spread of ex-
pectations regarding what Sea Grant haa to offer in satisfying re-
search needs. Clearly, expectations bear some relatfonship to
program atatua--but which is leading 1s indeterminate at this stage.

Over the range of program types, reactions varied in roughly
the following way:

1. Those with no program in the stare commented to three
major points:

*A conflict situation between state and academic per—
ception of needs.

«Competition for funds.

«lack of a relevant Sea Grant focus, 1.e,, Marine Blology
vs. Land Orleatation.

2. Those with coherent or tnetitutional programs were fre—
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quently ambivaleot. They simultanesusly had great (but
as vet unrealized} expectations while finding current re—
sults unresponsive to, oF out of phase with, needs. Sea
Grant funds were alluded to in the context of a pooted
resource, part of which might be eftectively employed by
direct solicitation.

3. The collegefstate relationship, while not guaranteelng
relevance in the eyes of the state, appearsd fo be
based upon greater confidence of mutually satlsfactory
negotiation.

In every case academic personnel were identified as resources
for satisfying research needs, so It would appear that the problem
with relevance must lle somewhere in the definition of need or the
project gelection process.

If you recall the opening historical comments, you might con-
clude that not much has been learned in the past few years. You
might also conclude, however, that more basic inconsistencies or
{ncompatibilities of other types might exist that require moTe
detatled examination.

In a state with a marine tradition, for example. what
unique quality should an advisory service tunctrion have so that
the Sea Grant assignment is mot merely substitutional head count?
1f a state recognlzes the value of such a function, why shouldn't
the function be transferred?

Looking next at research, there are generally two Lypes re-
cognized——fire-fighting and planned. Designation and acceptance
of responsibility for ome oY the other is frequently complicated
by factors such as

+Competition for Funds
«Conflicts of Interest

Such as--Satisfaation of state Negds (Such as schedule,
responsiveness, and expediency) vs. satigfantion af
Academie Nerds (such as publishable value, problem
quality, and reputation enhancement ).

what should he the unigue responsibility which makes it worthwhile
to support funds for the academic unit in the name of Sea Grant?
Is it the ability to maintain a delicate balance of independence
vith relevance? Is Lt the ability to derive benefits from both
directed effort and incidental spin of £7

I have premised uniqueness as a crirerion for selection, but
this itself may not be sufficient to qualify for a supportive role-
Qur four speakers will offer four other perspectives on the suppottive
tole of Sea Grant research from both user and doer viewpoints.
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Potential Sea Grant Centributions to Coastal Zone Management:
A State Perspective

Joseph C. Moscley
Texas Coastal and Matine Council

Thank you for inviting me to come here and speak to the state
perapective. I'm not sure about the best way to approach this, so
I decided to begin by posing some related questions and actempting
to reflect on them.

What does state govermment wamt/need in the way of technical
gegiatance from Sea Grant?

Unfortunately, we don't uwsually know. The first thing that
comes to my mind is the saying: "It is much easler to answer the
wrong question than to answer the right onme." This i3 definitely
applicable rto coastal zone management. The university community
can provide the states with valuable assistance in articulating
the right questions. Fighting day-to-day brushfires often cccuples
moat of the time and energies of mission-oriented agencies, and,
regrettably, this often precludes their having time to really thimk
about the underlying questions. Also, such conditions tend to make
one grab for the short~term, quick solution.

Thus, the university community may find itself forced to wear
two hats: (a) first, to help ask the right questions, and (b)
secandly, seek answers to these questicus--after the questions have
been tempered by the views and knowledge of those involved in day-
to-day management. This is a good position for Sea Grant to find
itself in; however, it is necessary to avold one tempting situation.
One must be careful to ask unbiased questicns--and not slant those
questions toward resdy-made answers that he already has available.

What eriteria/considerations are states apt to seek in
regedroh regults?

1 believe there are four principal criteria that states must
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results if they are to be valuahle in the ultimate develop=

ment and Implementatfon of viahle coastal zone management programs.
They are credibility. utility, timeliness, and objective—oriented.

Credibility - All findings must be credible, beth on a
technical bas=is, and from a conflict of interest stand-
point. Shoddy scientiffc work in which errors can be

found will usually be a 14ability, and once-burned, a
public official {s apt to be most cautious. Poor sclemce
1s"had,"” but conflict of imterest is a "disaster."”

Nothing will destroy the credibility of work faster than

a strong charge--and ncte 1 say charge, not conviction—~

of conflict of interest. We all know of situations where
such accusations have oceurred, and let's avold any specific
cases. Once accusations are made, and even & falr doubt of
credibility 1s established, most public officials will
avoid the researcher—-and the results—-like the plague.
This may not be becaude he doubts the findings, but rather
he probably already has his hands full without becoming
embroiled in any more flops.

ptility - The results must be usable, and this meaps that
they must be (a) technically valid, (b) workable, and {c)
gallable. The point of technical validity should be obvlous.
The results/procedure must be workable, in that a reasonable
amount of energy will result in a usable answer. Lots of
grandiose schemes have been devised, but any atrempt toO
apply them in the real world produced frustration, and
little else. As much as sone purists hate it, research
results must be sold to a wide variety of skeptics if such
rasults are ever to be applied. And, after all, if the re-
sults are vot applied, what was the real reason for doing
the research in the first place?

Timelinegg - There 1s an old saying that goes, “he that

gets there firstest with the mostest will win..." This

{g true in coastal zone managenent. Unfortunately no one
knows the optimal trade—off point between being "first'

and being the "best equipped.” 1 belleve the emphasis
should be placed on timing. Let's get moving with anything,
as long as it's valid and credible, however meager, and get
entreached. If we wait until we know it all, or until we
have all the information, we'll never get anything done.
This sort of thinking must be respected by researchers if
they want to develop meaningful relationships with state
coastal management entitles. 1t's not hard ro get an ex-
tensicn of a report deadline on 2 research project——but have
you ever tried to get an extension before a legislature comes
to town, or a major hearing is to he held?

Objective-Oriented - Sometimes exploratory research may be
the order of the day. However, frequently an agreement
will be arrived at between & state agency and a campus-
haged research outfit te produce a very specific product.

81



When this occurs, the investigators must go after the
stated objective, and not wander off onto tangents, that
while they may be Interesting and even valuahle, don't
produce what the contracting agency needs.

To_what degree do university grouns want to become involved in
apaatal resources mowigement?

At the risk of ralsing a few hackles, I'd like to state that
most don't really want to get as directly Involved as they may
think they do from rime to time. Let me clarify this. First, I
believe researchers must get involved to the extent of knowing what
the real issues are. Ultimately, however, coastal zone management
means taking some controversial actions, and then seeing who will
ultimately have the polftical muscle to win. This will get bloody,
and there will be losers. The indirect involvement--~providing ad-
vice, doing miasion-orfented research, etc.-will be hot enough
without being “credited” with making the decisions. Public and
government opinlen (and funding) priorities swing like pendulums
and you as a sclentlst must survive over time. Besides, if one
wante to get directly involved in the type of decision-making that
will be ultimately required in coastal management, then he had better
ke prepared to take the heat and eventaully pay the price of being
"gotten.” You know, it's much, much easier ta find a “Professor
Fmeritua" than it 1= an "Elder Statesman.”

[ certainly don't consider such action as an abdication of
repponsibilicy. On the contrary, it would be an abdication if you
let temptation/emotion get the upper hand and you jumped into the
middle of a fray. You might help "win a battle," but this would
he apt to hamper your effectiveness in the leng run. It's true
that you shouldn't get in the kitchen Lf vou can't stand the heat—
but this doesn't mean you should stick your head in the oven.

what, kind of a "support pleture” ghould Sea Grant activitics
rodated G0 rogatal management cxpect from glates?

That's one I certainly can't answer even For oy own State--—
much less the others. However, there are several general points
warth mentioaing.

The general fund cutback now plainly visible at the federal
level will have some apin-off at the state level. Funds will un-
questionably be tighter and the competition tougher. T think
several pointa can be made about state funding: (a) There will
be much less interest In basic research; {b) Most activities must
result (e a specific product; {c) There will be a greater teadency
to try to da things "in-house” {whether the capability exists or
not} than to contract; (d) RFP's will be rare--most grants will
be wpecific packages; (e) There will be a g8Lrong resentment
against competing programs, and this will force a degree of co-
operation between institutions not now normelly practiced. Con-
gress might have supported competitive programs, but state legis-—
latures won't do so. Lastly, be it good or bad, states will not,



{n the name of a management effort (such as coastal zone} support
the development and pursuit of academic goals wlthout practical
henefits. You will find more than a few legislators who will ask,
"Why isn't he back where he belongs va campus and teaching like he
is being pald to do In the first place; and why should he have any
more freadom than any other public emplovee?”’ Don't get me wrong,
1 don't subscribe to these views; I'm just speculating out lowd un
what I think you should expect.

Srates are more likely to support programs than projects.
This may be bilased, wishful thinking on my part, hut the Lypes
of problems the states will be facing can't be resolved with one=
shot projects. Broad, mission-oriented programs will be required.
Now that some general matters fuve becr Jisougged, oot about
relating them Lo a_speeijie situatiom?

C. K. Let's look at some "Dos' and some "Don'ts" concerning

a specific venture in which we are all familiar, namely "Superports.

The "Dos™ firet:
Do get iavelved in the socic—economic evaluation of the need.
Do examine and evaluate the environmental impact.
Do study alternative institutional and Einancial arrangements.

Do evaluate specific sites, inciuding the development of per-
formance criteria for each.

Now for some "Don'ts”:

Don't take sides over specific legislatlve proposals=-be
willing to present and substantiate the findings of your
{nstitut{onal/financial studies, but don't be For '“this
b1ll" and against “that bil11."

Don't be & vocal proponent of one site over another.

Again, be willing to present results, but don't be a
principal advecate.

Don't make the development of such a project a major cause==
you should support certain premises, but being a leading
advocate is not a job for a university reseatcher,

Don't be afraid to “let go." This may be the hardest of all
these "don'ta" to aveld. Research has a function, but
there comes a point in time on issues like this when the
background providers and researchers have finished their
role. Then they must back off and leave it to the politl-
clians, promoters, etc.



More dos 'and don'ts 'could be presented, but this should
provide some 1dea of the type of points alluded to In the pre-
ceding sections.

Ap a cloging queation, what 18 the single most valuable
gervice/product that campuses can provide to state ggencies for
use_in aolving coastal zome management problems?

That's easy—well educated, thoughtful graduvates who have a
solid academic background and whe also possesg a knowledge of how
the real world works. This is where I believe Sea Grant can play
a particularly wvaluable on-campus service-—as contrasted to its
of f ~campua services to government, induetry, etc., that get moat
of the glory. After all, the moat baaic function of the university
is to teach; unfortunately, such teaching often doesn't prepare
one to cope with the real world, and thus it often falls to a
graduste's firat employar to train him. Sea Grant offers an ideal
mechanisn to achieve this transition from academia to the real
world through employment of graduate students on projects, Intern-
ships, seminars, etc. Making this more ideal is the fact thar if
Sea Grant programs are involved with state programs, then graduates
can often come out capable of Eitting in and contributing waluable
services and ideas.

I sincerely hope the preceding does not sound overly
cricical of the "campus "--it certainly is not meant that way. I
simply wanted to point out some of the strengths and weaknesses
of euch operations relative to coastal management. Speaking of
atrengthe, I'd like to point out seversl thiags that are of key
iwportance to my state. The state of Texas has certainly made
wajor strides forward in coastal management during the early 1970's.
But, the state was largely able to make such advances In the 70's
because of the solid programs and Innovative research and development
undertaken on campus during the 60's. One good example is the broad
work of A&M Sea Grant. Another is the ccastal atlas done by the U.T.
Bureau of Economic Geology. Without such background work and edu-
catien, the state would not have had the basic building blocks to
act upon during recent years.

Granted, there i{s not always & one to one correspondence be-
tween developmental research and implementstion, but both are ab-
solutely necessary in the long run. In the above text T tried to
point out rather vividly that there are some politically volatile
1ssues that the campus does not want to hecome embrelled 1in,
yet there are plenty of relevant {ssues that need exploring and in-
vestigating.
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Potential Sea Grant Contributions to Coastal Zone Management:
A Local Perspective

Edward C. Stephan
Nassau-Suffolk Marine Resources Council

I appreciate the opportunity to speak to the Natlonal Meeting
of Sem Grant Institutions. I hope I can persuade you collectively
and indtvidually to devote some of Sea Grant's resources and talents
to the meeting of what I consider to be the great, great environ-
mental management need at the local level.

tn the local level there exlsts a relatively small group of
elected and appointed officials who are responsible for policy
planning, decision and action not only in the environmental area

but also across the wide range of social, econpmic and political
problems that confront our cities, counties and states.

Generally, these local officials are well versed in the policical,
social and economic aspects of the problems and the range of alter-—
natives that could be employed to solve the problems. But in such
highly sclentific and technical problems as those relating ta our
enviromment, the local officials simply do not have a good grip on
the hard science - physics, chemistry, blology, meteorology, ecology
and geology and the assoclated technology and engineering required
to give cause—effect understanding of various actions and to give
them guidance in lay rather than scientific or academic terms.

This situacion coincides with great national and local deterwl-
nation te maintain a healthy environment. This gives Sea Grant a
tremendous and unique opportunity. You can work with local officials
to provide "science for the solution of problems” that will bring
great thanks to Sea Grant and the very strongest type of support for
Sea Crant programs.

To he more apecific, let us concentrate on one typical area of

major envirommental concern throughout the coastal zone - wetlands
management .
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The local official needs guldance in administrative terms
that 1is based on the best available science to make decisions
which will result in the preservation of adequate and healthy
wetlands.

Sea Grant should undertake firar to assemble and distill all
available knowledge relative to wetland science, technology, and
engineering, and second to present the Implications of this
knowledge in adminiscrative terms for the puidance of elected
and appolnted officials and the general public.

Thig is a difficult task and certainly a rtedious ocne. It
would invelve a study of existing textbooks, aclentific journals
and papers and close perusal of symposia tramscripts. It would
also involve continuing comsultatien with ongoing and past research
and with the related engineering and technology. It would require
strong contact with federal apencies such as NOAA, EPA, Interior,
Corps uf Engineers and others to mwake maxlmum use of their know-how
and experience. It would require familiarity with the research
effort of individual states and localities.

Gradually, Sea Grant would assemble the knowledge base. In

the process, they would systematically develop the important know-
ledge gaps that require priority research. Conflicts would develop
as to the veracity of the knowledpe 1teself and certainly as to its
administrative fmplications. BKut Sea Grant, in spite of knowledge
gaps and implication conflicts, could in fact develop for the local
pelicy planning and decision officials far better puidance than is
today available for actieons that are being taken with respect to the
wetlands.

Qut of Sea Crant assembly and translation of the entire body
of wetlande knowledge would come guldance on such locally pressing
questions as thesa:

a. How much wetland area is needed?

b. How much wetland productivity is tequired?

c. How critical is the location and productivity of an indivi-
dual werland?

d. Can wetlands be fertilized to increase their preductivity?
e. {an damaged wetlands be restored?

{. Cap new wetlands be created?

g. Can wetlands be used o absorb waste water or solid wastes?

Answera to these gueations would obviausly help In making wet-
lands decizions.

Procedurally, with respect to wetlands and other ceastal zone

and environmental problems, it appears to my adminiatrative rather
than academic or scientiffc mind that the folloving steps are involved:
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a. Analysis of problems to determine knowledge and data re-
quirements;

b. Inventory af existing knowledge and data and development
of wital knowledge gaps;

¢. Analysis of existing knowledge and data to develop best
administrative guidance possible at this time; and

d. Constant utilization of new knowledge to update and
improve administrative guidelines.

I believe the assembly of the knowledge base is a job which
can only be done by the federal govermment. Within federal govern-
ment I believe Sea Grant is most capable of performing this task.

Sea Grant guidance to local officials will in effect say, "If
you take this or that action there will be this or that environ-
mental result.” The local official's expertise in his area's
social, economic and political options will have to govern which
action he takes. There may be federally prescribed minimum environ-
mental preservation actions required.

If Sea Crant can establish the close rapport with elected and
appointed officials that would result from the type of Sea Grant
gervices which I have described, I am sure Sea Grant's praises
would be shouted from the house~tops by officials and the public.
Strong Sea Grant support in the federal, executive and congressional
tranches would be the continuing result.

I hope T have made clear what I beiieve is the greatest need
for Sea Grant and its remarkable opportunity for service. I hope
you will give serlous consideration to a Sea Grant effort toward
asgembling the knowledge base and translating it into administrative
guldance in & number of coastal environmental areas such as wetlands,
beach protection, dredging and waste water treatment and disposal.
Let me emphasize once again that hard science guldance is desired
from Sea Grant. Political, social and economic guidance locally
is meither needed nor desired from Sea Grant.
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Coastal Zone Management:
An Institutional and Social Sciences Perspective

Judith T. Kildow
Massachusetts Instituie of Tech nology

The University e an educational Inatitution, a place where
people go to learn and do research. We should not forget that.
Therefore, we must be careful not to force the univeraity into a
aarrovw role where it must handle small local problems in a parochial
way, particularly at the expense of other things. Rather, the
university can make {ts greatest contribution first by training
experts who can bring their skills to bear on coastal zone probilems
of a more immediate nature after they leave the univeraity; second
by turning its research talents to problems in coastal zone
sanagenent which require a broasd perspective and whick have long-term
implications, If these problems happen to have application to local
problems, and certainly we would all agree that would be helpful,
then all the better. However, the university should not be used
in a manner {t has nefther capability nor mandate to carry out.
Above all, the university at the least should ghare responsibility
for apsuring that research results are funneled to sources whe can
use them and in the forms in which they can be used!

Perapeotivea om atructure and philcsophy of Sea Gramt

The state structure and the philosophy for local commitment
now appear to have been unsuited for carrying out a coordinared
natfonal program. It is apparent to all of us now, that problems
of resource management crose state and reglional boundaries, but
there appear to have been no mechanisms ro assure such coordination—
ner are other similar programs so structured ar this time. Since
the national program in the firat place was not set up as a manage-
ment program, the natfonal Sea Grant program doea not really have
the kind of autherity to carry out the kind of national program that
we all know iz necessary.
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It might be helpful to look at some of the elements that nake
up the pelitical component of the Sea Grant Program. The current
funding level is inadequate Lo carry cut & coordinated natiomal pro-
gram. This low fynding level has not been without its good points.
Without the money to hire large aumbers of streng full-time people,
the program instead has attracted maay capable scientists and engl~
neere, particularly, om & part-time basis, thereby generating 2
broad hase of interest. At the same time, the products of their
work fall short of what might be expected from full-time researchers.
This low-level funding has also kept prolects gmall, resulting often
in fragmented efforts. This hes had another effect. S$mall, poorly-—
funded programs get litcle attentcion with both mome positive and
pome negative results. On the positive side, these low visibility
efforts have attracted little lecal pressure - amd on the negative
aide, have attracted 1{ttle support for larger budgets.

One might expect that low funding would encourage pooling of
resources between states. This regiomalization has not come about
yet to any significant degree. The reason seems clear. With a
state=-oriented structure, there is no StTong encouragenent for
regionalization. State structure seems to encourage geographlc
instead of functional attacks om problems. This 1s wasteful in
rerma of cost—effectiveness, at least. It would seem to support
redundant programe. Perhaps, most significantly, it inhibicts the
pooling of political influence.

Thege conditions create a burden for the university, the
oparational arm of Sea Grant, due to the gap which seems to exlst
between expectations and capabllity.

The Special Qualities the Univergity has to Offer

The upiversity seems to be a logical focal point for a national
Sea Grant effort, because of its stromg capabilities for teaching
and research. These two are essential ingredients in the long-term
planning process. Inn the short term soRe universities, particularly
the major engineering schools, have demonstrated an ability to under—
stand short-range problems, through cloee associatlen with industrial
partnerd.

However, the university's wost valuable asset is its srudents.
They are the brightest young minds in the country, and can solve
the ptoblems Sea Grant is addressing, if properly challenged and
motivated within the confines of the university. This should be
the university's principal function.

while the university certainly has the responsibility to be
sengitive to the problems of its local community, it sheuld always
be seeking the best scolution, and 1if that means subordinating local
{nterests to the nat{onal good, then it should be free to do so.
However, the upiversity should strive to make Irs resources
availahle to the local communities, and by so doing, help them to
help themselves.
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Inpedimente in the Univeraity Syatem

Universities are structured along rigid disciplinary lines,
regulting in a sort of dichotomy for looking at the oceans. On
the one hand, there are ocean engineering, mechanical engineering,
civil engineering, electrical engineering, etc., and on the cther
hand, there are political science, law, econcmics, management,
urban planning, etc. For one thing, this system inhibits cross-
fertilization of ideas between fields, particularly between engi-
neeving and humanicies.

A gecond major ispediment 1in the university system, in my
opinlon, la a hierarchical tenure system, which demands classical
theoratical work, often subordinating practical werk and at times
euppreasing it, particularly on the humanities side. This creates
4 dilemma for che social scientist wanting to work in practical
areas, While the university has been the acene of many brilliant
innovations and discoveriea, traditionally academicians have stayed
within the university walls, studying classical problems and theory
and resisting the temptation to deal with practical societal concerns.
Funding sources alao contribute toward insulating the universiry
from practical problems. Funds often carry constralnts.

The Ses Grant Program waa placed under the control of engineers
and acientists within the university, whe, not surprisingly, saw
Sea Grant problema as sclentific and engineering problems, and
organitzed programs accordingly. For example, California, widely
praised for progressive programs in Coastal Zone Management, had
in its ten-—campus program but one social scientist - an economist-
during its formative years. Even seversl years later, under pressures
from the National Sea Grant Office, no proposals were received from
soclal sclentiats to participate in the program. Why? It 15 my
opinion that social sclentists failed to respond because of an in-
adequate communications system.

It might be helpful to recall the climate when Sea Grant began.
Reaearch monien were tight. Therefore, it seemed logical that
ucientists and enginears whe wers given contral of large sums of
motey would naturally look within the boundaries of thelr own de-
partments for projects ro fund.

lack of vommunication, lack of money, and lack of desire on
the part of many eocial ecientists due to their traditfonal training
anl fuolatfon have made the university's task more difficult.

However, the picture [a nor all gloomy. Recent preasures for
mission-or{ented research, while anathema to some, have reverberated
with interesting resulta on the univereity campus.

chargea ftn the thiveraity

Ax the university climbs dowvm from {ts ivory tower, we see

these regultw:

9uU



Efforts ta broaden the education hase
Changes in curriculum

pifferent mixes of faculty within departments
Changing student artitudes and perspectives
Increased cecperation between disciplines

Examples of these changes can be found across the natiom.
Many of you represent unjiversities which reflect these changes.

A major new impetus for change, an enlightened attitude on the
patrt of major funding sources. For example, the Ford Foundation has
sponsored several marine programs around the country, with special
emphasis on interdisciplinary work. Other large foundations are
funding broadened educational efforts. Federal programs 1like Sea
Grant are encouraging the breakdown of disciplinary barriers.

While the gap between needs and capabilities still exists, already
the gap is narrower, and we can begln to see how the universicy
can become a potent faorce in resolving the natien's coastal zone
problems.

The true contribution of the university is its ability to
step back and take a broad, long-term view of major problems and
bring both the wisdom of its classical professors a6 well as the
new fresh ideas of its younger faculty and its students to bear
on soclety's problems. Formation of a Coastal Zone Laboratory at
the university could be, 1f formed properly, a major contributien
to Sea Grant educational systems to meet practical coastal zome
problems.

1f its principal function is one of educaticn, and if it
reaches well, it follows that soclety's problems will be addressed
properly im both public and private sectors. Innovations occurring
today will not be felt strongly until the next gemeration. However,
the foundations are there now.
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Pancl Summary: Coastal Zone Managemenit

Joha Armatroog
Unseessify o Michigan

Alter lengthy deliberations the following pointe, paraphrased
far brevity, were noted:

Peiot 3 - Jt ie necompary to maintain a clear distinctiom
hetween management, a function of Govermment, and
rescercli, & mervice functiom available from a number
of sources, including universities.

Point 2 - A close relationship between repearchers and decision
makers will maximize benefits for both.

Foint 3 - Two problemn appesr to exist for Sea Urant Programs:
‘State and regfonal wanagement agencies do not
understand vhat aupport can be provided by the Sea
urant Program.
"University Sea (rant Programs are not fully focosed

on Significant (emphasis mine) State and Regional
ProKTame .

Fuint & « Coastal fone Laborstories (che concept) were emerging
in weveral [orma In several of the states.

It wae voncluded that the Sea Grant Program wae not sufficient-

I bread, fleadble or well funded Lo meet the Uogstal Zone research
needy of the rtate .

It was sevommended that the Association establish three ad hoe
towenlfteon te o eock means for Improving the situation.

Time ta detine ddearly how to meet Coastal Zone regearch needs
cwpriend of program directors and state managers,



I.

II.

I1I.

- One to review land grant experience for guldance.

one to define what research actlvicies were appropriste to

support regional and national level Coastal Zona Flannin
eiforts. &

Proper rale of research in the universicy
— §hould raise controversial issues
- Should look at all sldes

- Should net get into advocacy positioms in the midst of
government policy-making.

- Respond to problems in professional way: avold political
flops, flops they aren't trained to cope with. Otherwise -—
may undermine credibility of Tesearch.

Emphasis or distinction between ralsing policy issues and mnaking
policy decisions.

How do lawyers avoid advocacy positions when asked to draft
model legislation.

- offering alternatives to leave decision to agency or face
political facts of life.
{part of a larger team of researchers)

Bow does a state avoid advocacy — when ascademfa are often
called upon tc wear several hats in the decision process.
- both from policy impact and ouiput reguests.

seed for research on techniques, but use of problems as test
for them is both necessary and useful —~- both for local and
broader problems.

Stress assuring properly wide applicacion of research results --
geographically and functionally

- How to transfer technigques is a good question -— how have
Sea Grant Programa addressed this problem?

CZM in the university 1s a synthesis process. Looking at
many variables and putting them together

- Must look process ag well a8 subatance

While CZM has several phases —
Planning, implementation and management. We are currently in

its planning stage — otates are also in the management business.
handling day to day licensing and permits and other decisfons.
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V. Land and Resource Management are really majer societal reorienta-
tions,

Vi. Can Sea Grant answer local agency needs?
Problem of turn-around time can't be wet hy universicy.

VII. Advisory services thiecessary as liaison between university
and government

= Function as a translator
- Function as an information agent

VIII. Private industry has large role and 1s welcome in Sea Grant.
However, essential that formative plans be carricd out
cautiously - be sure expectations don't vary from capability.

Must be careful not to oversell Sea Grant
Currently over 100 industries asnociated with Sea Grant

—The University has yel to resclve the question-issue of the
clagaical promotion tenure Bystem ag it relates to and in-
fluences the participation of university faculty in Sea Grant
type research. This iBsue continues to be a basic source of
difficuley in meeting coastal management obiectivag,

Not only must the Universiries seek to more clearly resolve
their {ssue but the 05C and the site review team must press
for their resolution.

~-The influence of gclentists and engineers appears ro be out
of Calavine with respect to the kinds of Lasues that the Sea
Grant program should and could be addresaing. The role of the
soctal scientist has been submerged and the isgues regarding
the input of soclal science regeatch have not been addressed
to the extent they might have. Their inbalance of influence
1o also reflected in the wmakeup of the OSC staff and the Sea
Grant Panel,

The national office slhould broaden the types of disciplinary
on its ataff and encourage Univecsities to provide broader
opportunities for social individuals to participate in Sea
Grant and coastal zone management activities.

A r.J’EJr.‘(‘&Igy

How can Sea Grant researchers aveid assuming advecacy
positions implied by chefr involverent {a dontroversial
research or by belng fnvolved in legal opexation where
tegtimony fmplies advocacy.
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The University should serve the local and other needs in those
areas in which it has capabilities. Currently university personnel
are accustemed to long-term research and many local needs require
short term times. If the university intends to address these larter
problems, they should make sure they do it right — hire different
kinds of persomnel, residence or whatever is necessary. However, this
decision should belong to the university. The university risks ;he

dibllity of t A b L+ pdble
cre jits rese rch b atll]tESS]!lg robl i
P cblems | isn't a

Researchers should raise controversial issues, dig inte them,
and lay out alternarives. If alternatives appear to favor a
position, so be 1t, if the reasons are substantial by evidence.
After the report is issued, we would recommend that the re-
searchers let the political process take it from there. It
becomes a dangerous game for a researcher to get invelved in
political flags he is not trained to handle. There 13 danger
in rushing the credibility of the research by undermining it
with political bias.

Advisory Services

Should state government take part of the operational respon-—
sibility for the Advisory gervices functions. Perhaps states
could hawe their own agent specifically assigned to a Sea Grant
Advigory role (a two way one).

State Perspective

~—States need help in defining and formulating the question
that needs to be addressed in a given issue.

-=Srate agencies are oriented and ofter too busy fiphting
fira to worry about the future and related long term research
projects.

~~State agencies have several consideraticns and criteria in
viewing University research work credibility technically and
from an {nterest "viewpoint'.
.utility - must be usable
,valid - workable and sellable
.timely- 1 year is a long time for management decision.
1 year is a long time fox execution completion of
research-considerably less than 1 year for "applied”

reaearch.

Don't

Forget that state governmment has its own problems with
legiglature, local units, interest groups, etC.
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Forget that Seg Grant programsg Provide technical support -
let the other guy (stare agency) put his neck ip the noose.

Univeraities can best do the following:
. TIake Inventoriea of physical, biologital, etc, regources in Q2.

Take inventories of laws and procedures available to state for
Tequired purposes.

IT. Analytical Studies
- of various operations open to state considering CZ Development
= development and appiication of the technology to properly en-
st the social, economie, and environmental consequences of

various courses of actlon open to the State.

IIl. Informed Publie Diacussion of various kinds of ¢Z futures through
intersctfon with the public.

Reaerved for State
I. Implementation of Programs
= Setting up pProcedures
- Reorganization
- Bond issues, etc.
UI. Deciajons by Policy Makers
Sea Grant Program
Advinory Commireee Role:

= Should include a balance of intereat from the gtate,
vver 1ts funds.

Al lasue from local perapective the need —- hard science support for
the solution to lecal problems
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From

the Federal Level

0CZM will establish close ties with Natlonal 5ea Grant office.

Will hopefully review CZM part of Sea Grant proposals and
encourage state agencies to get involved with CZ research.

Will seek to participate in Ses Grant site visite and encourage
state agencies to participate - Sea Gramt - CZ research.

OCZM will work in direction of serving as CZM clearing for
information,
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Bivphotaolysis of Water

Lester O, Krampitz
Case Western Reserve University

During the past few months cur laboratory has been investigating
the possibility of bringing about the biophotolysis of water to hy-
drogen and oxygen by coupling the reduciag power created by the photo-
aynthetic apparatus found in green plants and marine algae with the
activity of the enzyme, hydrogenase,found in many bacteria.

Flgure 1 dlagrammatically illustrates what has been discovered
concerning the events which occur during the photosynthetie act.
The ordinate represents the oxidation-reduction potentials developed
by the photosynthetic apparatus. The values are expressed at pH 7.0.

Two photochemical systems are involved, Photosystem I (PS I)
and Photosystem II (PS II). Chlorophyll a, and accessory pigments
in P§ II capture a quantum of visible lighg and place an excited
electron at a level of about 0.0 volts by reducing a cytochrome
component termed Cs50- The excited pigment system is returmed to
ground state by accepting an electron from water by means of an
enzymatic system involving manganous ion liberating oxygenm. &
general equation may be written thus:

Hy0 —hr 54/ 0, = ¥ + 2e

Following this photochemfcal activity of PS II a quantum {s captured
by a chiorophyll component, P700, of PSI. The excited electron is
accepted by a poorly-defined component at an oxidation-reduction
level of about —(.7 wolts. The chlorophyll component P70Q0 is re-
turned to ground state by accepting the electron placed at the 0.0
volt level In cytochrome 550 (Cggn) by PS II. During the course of
these two photochemical events, the electrons from the waterfoxygen
couple at +0.8 volts have been placed at a level of about -0.7 volts.
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Two quanta have heen required te place each electron at this
level of reduction. Therefore, B quanta are required t7 evolve 1
mole of oxygen from water and four electrons are placed at -0.7
volts. Normally the plant uses these electrons to reduce carhon
diox{de Lo foodstuffs, first reducing triphosphopyridine nucleotide
(TPN )} to TPNH by way of an iron and sulfur containing protein
calied ferredoxin. At pH 7.0 the oxidation-reduction potential
of the hydrogen electrode i1s-0,421. Therefore, 1t is thermodynami-
cally feasible to obtain hydrogen from electrons which have been
placed phetosynthetically at-0.7 volts.

There are many species of bacteria which can form hydrogen from
appropriately reduced subatances by the action of an enzyme termed
hydrogenase. Thoase bacteria vhich can form hydrogen do so by hydro-
genase activity on a reduced ferredoxin. The latter is very similar
to the ferredoxin found in the photosynthetic apparatus described
above.

The hydrogenase reaction:

Reduced substrate + oxidized ferredoxin —————————3m

Dxidized substrate + reduced ferredoxin

+ hycrogenasg
Heduced ferredoxin + ZH bydrogenasg . i4jzed ferredoxin +

Hy

To illustrate the magnitude of a bacterial hydrogenase activity
the following protocol ie presented. One of the aszays for hydro-
genase activity involves the evolution of hydrogen from a reduce dye
methyl viologen. This dye has an oxldation-reduction potential of
-0.42V and can donate electroms to protons to form hydrogen when
the reaction is catalyzed by hydrogenase. Dithionite is uBed to
reduce the dye.

1t can be observed that under the conditions atated in the
protocel 27.6 pmoles of hydrogen were evolved in 30 minutes.

Protuocl Mydrogen_evolved/ 30 min.

15.0 ymoles methyl viclogen 620 ul
30.0 ymoles sodium dithiomite

25.0 umoles phosphate buffer pH 6.5
1.2 mg crude hydrogenase enzyme 27.6 umcles

T

1.0 ml total volume

Under these conditions 27.6 pmoles of hydrogen were evolved in one
hqur. 30.0C pmoles of hydrogen is the masimum that could be expected.

The hydrogenase preparation employed in this experiment was ob=
tained from the anaerchic bacterium, Clostridium kluyveri. This or-
ganiem will grow anaercobically with ethanol, acetate and bicarbonate
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88 its sole sgurce of carbon. During growth copiousn amoupts of
bydrogen are formed. Recently it has been found that ope mechaniam
of bydrogen fo tion involves the reduction uf triphosphopyridine
nucleotide {(TPN') to TPNH by metabolic reactfana occurting during
the metabolism of ethanol and acetate by the organism. Under de-
fined conditions the TPNH can enzymatically reduce oxidized ferre-
doxin at a relatively rapid rate with the formation of hydrogen.

With lyophilized cellas the blue-green alga, Angeystis nidulans,
we have reduced TP photosynthetically by employing photosystemsg I
and I1. The electrons were derived from the biophotolysis of water.
The TPNH was then subjected to the hydrogenase preparation obtained
from €. kluyveri referred to above. From 3 ymoles of TPNH formed
photosynthecically by dnacyatis nidulana, 6.5 moles of hydrogen
were obaerved from the action of the hydrogenase preparacion.

The photosynthetic apparatus can also reduce methyl! viclogen
if the photosynthetically evolved 9xygen 18 removed to prevent the
reoxidatton of the reduced methyl viclogen. With Anacyatta nidulana
in the presence of an axygen acavenger we obtained 9.3 umoles of re-
duced methyl viologen when the aystem was e£xposed to white light {1-
lumination. Addition of the hydrogenase preparation to the reduced
methyl viclogen under anaerobic conditions formed 3.8 \moles of
hydrogen.

The formation of hydrogen by both of theae systema was inhibited
by 3-(3, G-d1chlorophenyl)—l—l*dimethyl uraa (DCMU) which fs an inhi-
bitor of Photoayatem I1. Thie tnhibition clearly indicates that the
source of electrona for the formation of hydrogen originated from water,
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The Use of Solar Energy in Qceanic Envirgnments

Karl W, Boer
University of Delaware

solar energy is the source of the major puwers acting on oceanic
surfaces. These major powers include wind and temperature gradients
which cause waves and oceam currents, and provide sunlight for photeo-
chemical reactions which in turno, supply the main input for algae
growth.

Wind 1s the most ancient solar source for mankind to provide
energy necessary for traveling over water surfaces, The interface
relation berween water and alx provides a means of traveling essen~
tislly independent of the divection of the wind and using this form
of energy to a larger extent.

Only recently has the wind itself, as well as the waves pro-
duced by the wind, been the topic of very serious evaluation --
avaluations on whether to use these forces for conversion into elec-
trical enetgy which may be used at the site { for instance neat L€~
search vessels or oil drilling platforms), or perhaps may be con-
ducted in cables to the shore and interfaced there with the power
utility grid.

Other evaluations deal with ocean temperature gradients using
warm surface waters to boil a low boiling peint 1iquid and power
turbines with the produced wvapor, conseguently condensing the vapor
through heat exchangere cooled with lower temperature water coming
from deeper layers in the ocean. Other concepts deal with generaters
anchored in sufficlently rapid ocean currents and driven by large
propellers.

Seill other projects suggest utilization of algae as feed-stock
for fishes or otherwlse, and increasing its productivity by opti-
wizing growth condicions.



A means to convert sunlight directly into electricity has become
quite attractive through the development of photovoltaic cells which
have been used first in outer space to power the electric equipment
of satellites. The use of such solar cells in navigational buoys
and lighthouses to recharge batteries is already in progress in
several experimental installations in Japan and the United Srares.
Offshore platforms and other installatiens may be elecrtically powered
by such means, as demonstrated in some first experimental installa-
tions in the Gulf of Mexico. The use of phatovoltaic cells alomg the
shoreline provides additional possibilities for generating electyic

power and for interfacing this power with the electric power utiliey
network.,

Finally, the combination of reject heat near industry or conven-
tional electric power plants with solar energy by means of photo-
chewical reactions and photosynthesis, or the utilization af the
temperature gradient to power turbineg cooled by water from lower ocedn

layers could provide substantial additional means to harvest usefyl
energy.
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Oceanic Energy Processes

William E. Heranemus
University of Massachusetts

I would like to itemize a number of oceanic and estuacine
processes which our studies in the University of Massachusetts
{Amherst) have suggested to be worthy of investigation as future
renswWable energy sources for continental United States and the
oceanlc territory and states thereof.

In the first inetance, it appears that we should reexamine
the posaibility of obtaining power from the tides at Passamaquoddy
{n Maine and at Cook Inlet in Alaska. The Passamoquaddy proposal
1s trecognized as very old. It has been suggested that the total
capabilicy of a tfdal power plant there might be 1200mW of filrwm
power racing. By today's etandards that is & relatively small
power plant: about the size of two Maine Yankee Poewer Plants.
But, thome 1200 mW could go & long way toward aatisfying electricity
demands of Maine for a lomg time. When that concept had been
studied in the past, one of the unecornomic featurea identified was
the high cost of transmitting that electricity to customers whoe
needed it. The march of time has brought an expending market
within ressonable tranemitting distance. But even if Passamaquoddy
were to he used to supply tne Boston area with electricity, another
recent concept, that of using hydrogen by electrolysis as a storable
and pipe~line energy tranamitting medium, would firm up the cyclie
nature of the power from the tidal cycle and should also permit
rather inexpensive energy trangmission via hydrogea-in-pipeline.
One could without doubt improve the economics of this system using
the pydvogen storable even 1f the electricity vere consumed in
Maine. The cyclic nature of the tidai resource could be matched
agsinat customer created load demand curve in a rather efficient
way. Pressure-balanced etorage of hydrogen in the deeps of the
Gulf of Maine would also fit well into this concept.
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These last two ideas associated with the hydrogen 1link could
alsc open up a whole new approach to the economfcs of pPOWer gener-
ation from the tidal resource in Cook Inlet tied by hydrogen pipeline
all the way down the Pacific coastline to the more exXpensive Cali-
fornia electricity markets. We must all accept the idea, now, that
such long pipelines are not only practical but very desirable!

Kinetic Energy

There are sizeable amounts of kineric energy available in
the Gulf Stream, in at least one of the Aleutian passages and in
a number of tidal rivers along the Maine coast. The largest of
these sources without g doubt is the Gulf Stream reagurce. In
our 1971 research proposal to the National Science Foundation we
uged current data produced by Richardson and Schmitz in their ONR
sponscred "Project Strait Jacket” work and made a correlation of
the maximum momentum exchange possible from the moving particles
of the Gulf Stream and proposed a number of momentum exchange
machines. We recognized that the seasonal variation in that
Tesource would have to be accommodated: there is a glgnificant
waxing and waning of the current with which one must cope. Again
the generation of hydrogen 4s a storable and as an energy trans-
mission fluid could enter intc this concept. We made preliminary
design arrangements for two rather large diameter free stream pro-
pellera (underwater windmilla), The firat machine wae a single disc
which we thought could extract 7.5 uW in a seven foot per second
current} the second machine is a 4-stage wachine rated at 24mW 1in
8 seven foot per second current., We alao looked at a large version
of a Savonius rotor type machine and presented one rated at l4mW in
4 geven foot per eecond current. The work of the last three years
in high 1ift, low drag, low Reynolds numbers failg could be applied
to these concepts and should yileld more ateractive results when
compared againgt our preliminary deaigna. It is perhape percinent
to suggest that if efther of the tidal power projects mentioned
above were investigated making use of the hydrogen 1ink, that
kinetic energy machines sited in Maine rivers, augmenting Pasaa~
maquoddy or kinetic energy machines aited in Unimak Pass, augmenting
Cook Inlet might be appropriate,

Oocan Thermal DM fferences

OQur sponsored research at the Univeraity of Massachusetts at
this time coveras the lovestigation of economics and technelopy
feasihility of the ocean thermal difference processea. Here we
have restricted ourselves to two scenes, the Gulf of Mexico and
a swath aleng the axis of the Gulf Stream, Key Sombrero to Charles-
ton, South Carclina. Our actual work has concentrated on the Gulf
Stream syatem. Most of our effort has been expended on cycles of
the closed Rankine type using an intermediate working fluid. Three
working fluid candidares are srill being considered: a) ammonia,
h} propane, and ¢) a halocarhen refrigerant, probably RIZ1. We
have also made a preliminary study of the open cycle on a large
scale, the cycle which flashes the sea water {tself fnto steam,
6team which {s expanded through very large diameter low pressure tur-
bines.
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The cverall system concept which we are using to Integrate our
individual efforts is called the "Mark I". It i3 a submerged twin bull
submarine power plant of 400 oW electrical net output. We sized the
{ndividual turbine to best facilitate the very high turbine efficiency
that we require 1f this concept is to be practical. We thus have 16
turbinea each of about 37 1/1 gross oW cutput. From that gross we can
subtract out our total (Significaat!) pumping and parasitic power losses
and still deliver 400 mW net from =ixteen units. This approach means
that we have 16 separate condensers. In the Mark I each condenser is
encased in a pressure proof "hull” benesth lts turbine. An inlet and
outlet valve allows us to isolate each condenser either for maintensnce
or as a casualty control procedure. The resultant arrangewent ls very
open and spacious insofar as the power plant on the upper levels iz
concerned and the enclosing pressure hulls appear to have vast amcunts
of waste spaece in them. Much more effort will be expended in actempt te
tighten up this concept while still maintaining the basic idea of pressure
proof integration and fsclation.

The major problems associated with this concept can be ldenti-
fied as:

&) Heat exchanger decign and_fabrivation: 1t is quite clear
that the power plant coat will be determined by heat exchanger cost.
We must look at aeveral different metals as well as several plastics
{modified to provide {mproved heat transfer characteristics}. Be-
cause of the very low overall efficiency of this cycle, vast torrents
of both hot and cold water sust be put through large heat exchangers,
and at reasonable pumping power costa.

b) The supply of cold water: this is a problem both from 8
hydrodyaamic point of view and from a structural point of view, Qur
inttial studles indfcace that the Gulf Stream does move large amounts
of cold water across the seabed In the reglon La which we are inter-
ested: but we Dust make certsin that cold water can be withdrawn in
the gquantity required without upsetting the natural thermal strati-
fication. The structural problem in asgoclated with the very large
cold water inlet pipe which must be provided to permit the pumping
of the required large amouhts of cold water without uwnaccenptable
pumping power losa. The approach here s te recognize that the
cold water inlet pipe must be very afmllar to a large long ship's
hull, open at how and stern, whose [nterlor serves 8s the cold
water passage. Presenl thinking places thls cold water inlet pipe
i{n the mooring system as a long, axially loaded member. A stream-
iined cross section is thought to be necessary to avolid unacceptable
transverse vibration of the plpe.

¢) The tarbinc: we want a turhine efficlency of 90% or
better and are convinced this can be had provided we size the
turbine first, permitting it to operate undet the best posaible set
of tnitial condit{sne and dimensicng. All else, within Teason, will
then be required to match this high efficiency tucbine. Work to

date suggests that this is not an unreasonable approach.

d) The anohor and mooring syatem: the anchor and meoring
sygtem Tequired to hold a 400 mWe plant in the Gulf Stream is an
ocean system of aignificant challenge. We are confronted with a
mooring line tension as high as 22 x 10% 1bs. A gravity anchar
constructed from concrete, configured so that {t can be moved to 106




alte as a surface ship and then dived inte precise location

as a mubmarine, would do the job uicely and would he quite

economic. We are alsc looking at anchors which would be emplaced

in the seabed with a multiplicity of piles, The scenaric of the
entire evelution of moving one of these large power plants to the
operating site, emplanting the anchor, connecting up the energy
collecting cables and pipes, then connecting the power plant to

the anchor resembles very much the sequence of events followed in
the construction of the BART Tunnel, but perhaps even more demanding.

e} The overull aystem arrangement and comtaininag hull: we want
4 semlgpubmerged configuration that can live in the Gulf Stream with
oinimal movement even during hurricane season. The horizontal axis
eylinder of rather large diameter made from refnforced concrete
appears to be well suited. The power plant so far takes the general
configuration of a catamarran submarine lying suspended from rather
small diameter access trunks, much like a fleet-boat could be sua-
pended from her periacope. The free body diagram of this system
matches the weight and displacement of the submarine hulls against
the tension created in the mooring line by drag and lift caused by
the Gulf Stream flowing around the system. This is a problem in
atatics with the requirement that adjustments for very emall daily
or larger geasonal changes In current be possible. The typical
submarine variable Ballast System will be used to meet those ra-
quirements. The concept has the entire system swinging freely at
the end of mooring, which will result i almost continual but slow
movement along an arc in the general east-west direction, as the
current responds to tidal {influence.

It is thought that ocean thermal differences power plants of
the rather large size described above, placed in the Gulf Stream
off our southeast coast as described above, sending their energy
back to shore as electricity in cables or as hydrogen gas in pipe-
lineg, is the best way for solar energy to impact the U.5. energy
market. Further study may show that a larger number of smaller
power plants could be better. The work done so far suggests that
power planta comprising anywhere from one to twenty, each of 15-25 oW

net output units, can be synchesized along the same general arrange-
ment concept.

Ererqy From Oceanic Winds

About 1.5X of the sclar energy which reaches the outer layer
of the esrth's atmosphere is finally coaverted into kinerie energy
in woving particles of air, the winds. Almost all coastal regions
and essentlally all island regimes experience persistent prevailing
winds. Winds over the open sea, particularly in the path of the
prevailing weaterlies of the trades are quite ateady and at reason-
able height above surface are quite useful in momentum incerchange
windpower machines. Renewed L{nterest in windpower and the studies
agsociated therewith during the last 2 Years suggeats that there
ia really no island regime where energy production by windpower
would not be competitive in this decade with energy produced by
combustion or by fission processes. For example, it 18 qulte clear
that Puerto Rico should have been investing fn windpower plants all
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thds time instead of investing In fossil fuel plants and while flict-
ting with nuclear power. &imilarly, one af the largest luland energy
demands Ln the west today, that of Oahu, could be satisfied easily and
econamically by wind driven generators perpetually shrouded from viev
by the mists hanging over the Koolan Range. In 1938, when Sverre '
Petterssen was helping organize the Smjth-Putham windmill projecet,

he prepared an analysis showing the specific power to be expected
from a standard wind generator whose axis height above sur{ace was
150°, anywhere on the globe. {Specific power 16 the number of kwh

of energy that would be produced by a 1 kilowsct generator during

a year of 8760 hours.) Petterssen's results were disappointing to
the vather landlocked Smith Putnam team because they showed the most
productive windpower areas would be at sea. This 1a of course, no
surprise to the sailer man. If one could contrive f{loating wind
generator plants, for example, tethered on the continental shelf all
ground Iceland, one would have a power plant of huge capacity. and
whose energy production would be very inexpensive. In fact, electri-
city produced chat way, then expended to distill fresh water from
sea water, then to electrolyze that pure water to ptoduce hydrogen.
then to liguify that hydrogen and load it inte liquid hydrogen tank
ships, could prepare a renewable energy fuel at a total cost which
would bring & handsome profit when sold in the northern European
market. It could well be a maritime induatry of far greater value

to Iceland than is all her fishing!

A atudy has been made and published describing another type of
windpower gystem concelved for New England. This first system is
again a 100% hydrogen system. A rather large penalty must be paid
when all electricity is used to generate hydrogen followed by re-
conversion of that hydrogen to electricity. More recent work has
been directed toward two other versions of the concepl:

a) a system which delivers as much energy from off-shore
to the customer in the form of electricity in cables
as possible, generating and storing only enough hy-
drogen so that the demand can be satisfied when the
winds do not blow atrongly enough;

b} a predominantly hydrogen system, but one which sells
pipeline hydrogen as a direct uge fuel rather than
firat converting it back to electricity.

The original studies for the off-shore windpower system trged
rather large diameter (200') 2,000 kW generators. Such large gen-
erators have a cut-in speed as high as 15 mph. Smaller wind gener=
atora can start to generate ugeful work at wind speeds as low as
1¢ wph. It may be that larger numbers of emaller geaerators will
comprige a windpower systefn requiring less expensive atorage systems,
and that they may therefore be more economical, Tt would certainly
appear that almosc any regiou blessed with moderate to strong coastal
or off-shore winds could harvest a large portion of their energy re-
quirement and could do it economically. This kind of oceanic energy
resource, the oceanic winods, should not continue to be wasted.



Energy Prom Wind Waves

0f the 1.5Z of incoming wolar energy that manifests 1tgelf ip
kinetic energy of the winds, a sizeable portion is again dissipated
by the creation of wind waves. There are places, many places on the
earth, and again primarily in island regimes, where wind waves
against a beach or coamt are almoat continuously present. There
have heen many attempts made in the past and many patente have been
imgued for devices that could extract energy from wind waves. In
the very recent past lasacs of Scripps hae demonstrated a concept
that uses momentum In che rising and Falling wave forms te do
pumping work. The water raised by pumping to an elevated postion
can than be allowed to fall down to aea level again through a
water turbine thus generating electricity. Anyone who has obaserved
the surf at Bellows Field, Oahu, for instance, must have a feel
for the vast amount of energy which is available there in the waves,
and in many similar sites on the earth, energy which now is dissipated
as friction generated heat. It has been amuggested by many for many
years that a very excellent way to protect breakwaters snd/or sea
walle would be a method which extracted the energy of thoee incoming
waves in guch a way that you could kill two birds with one stone,
that is, reduce the destructive loadings on your sea walls by first
extracting that energy in a way useful to you. Coastal towns like
Hull, Massachusetts have a continual sea wall renewal problem and
aleo pay premium rates for electricity. A combined system would
be of great value to the reafdents.

Combination Cycles Far Out in the Oceane

There are vast expanses of troplcal sea in the Pacific where
the surface is nearly willpond flat alwost all year rtound. Such
sites, whose available area can be measured in the tens of thousands
of aq. miles have been suggested for location of large scale solar
energy extraction or conversion plants. Willism J. D. Escher and
Joe Hanson have touched upon this idea in Eecher's "Helios-Poseidon"
system and Hanson's "Floating City - Project Phoenix" concept. In
such tegions the direct rays of cthe sun can be captured via photo
thermal collectors, huge collectors, supported over the sea. Heat
energy between tropical surface waters and underlying cold water
masa can be harvested via the ocean thermal differences process.

In gome inecances wind might alsc be used, but the more deairable
of these sites will have relatively low speed winde blowing over
them. Solar energy via seversl processes would be used to prepare
hydrogen gas which would be transported as a crycgenic to its
terrestrial customers., Economics look very attractive. It is not
known whether or not the Japanese have any work under way along this
line as yet; it 1a thought thar they should be among those most
interested. From large expanses of tropical Paciffc about 1000
miles south of Honshu they could extract all the energy fuel they
will ever need from renewable aclar energy driven procesaes and
could give vp their dependence upon petroleum hauled all the way
from the Mid East. It has been suggeated to several colleagues

in Greact Britain that 8rirish and other Europesans invest in afloat
solar driven energy factories located as far away am the Gulf of
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Guinea, factories capahle of producing hydrogen fuel from con-
stantly renewsd golar created hot and cold respurces, Such energy
factories built to use renewable resourc would be better invest-—
wents than those now being planned for the development of aff-shore
petrolexm deposits whose finite resource life ia well understoed.

Conclugiona

The oceans do contain significant fosail fuel reaources in
their seaheds. It ts in that context that most people look upon
the oceans ag & future gource of energy. It is suggested, however,
that that is indeed & very narrow view of the energy potential of
the oceans. In fart, it 1s suggested that as time moves along, an
increzsing number of Intelligent men will realize that the burning
of any petroleum product brought up from the geabeds 1s nothing
other then a crime against esrth snd man. Each dvop of those
precious flulds shuld bde conserved as the feed stock for the petro-
chemical industry that will support future generations, The ocean,
in the role of heat reservoir and cold sink for the ocean thermal
differences proceas, in the role of creator of winda and wind waves,
and in the role of creator of tidal potential energy should be
understood as the largest source of renewsble energy that man
could with imagination convert to his needa, None of the proceases
mentioned in this paper 12 capable of pelluting, all have been
practiced to some extent in the past. We should be well advised,
particulariy those of us who profess to be the monmt practical and
simpleat of the ocean engineers, to Ret back to some of the funda-
mencals which we have ignored in the last 50 years. Before we
complete the job of overheating our planet, we should redirect our
efforts toward using the only real income provided to earth as a
member of the solar system, solar energy. It is in, on, and over
the oceane where our efforts ahould be directed, There 1s esaen-
tially no support of research and development in thia fleld at
this time, Sea Grant would be well sdvised to consider stepping in
here and doing something that wauld indeed be for the very long ters
benefit of all wmaokind.



Panel Summary:
Energy from the Sea

THE PANEL REC(MMENDS:

1. That Sea (rant encourage research and development on oceanic
processes which have signified potential for producing energy with
minimal environmental degradation. 1In particular, we encourage af-
forte in studies eof :

a. Extraction of kinetic energy using oceanic currents

b, Extraction of solar emergy using the occan thermal
differences process

. LExtraction of energy from wind waves
d. New approaches to tidal energy
¢. Oceanlc wind power systems

*. That Sea Crant encourage education in the possibilities of
pollution-{ree energy sources with particular emphasis on oceanic pro-
CosHes,

3. That Sea Grant cncourage studies of the global energy system
to identify regimes in which energy from oceanic processes cag be
¢oupled economically with existing or projected energy markets,

4. That the Sea CGrant Program organize a systems study toward
& combination of distillation, solar energy and wind being coupled
fo d demonstration plant, i.c¢., an island, self-sufficient. Sea Grant
could be the sced-funding agency.

crergy related materials.

5 Development of a materials corrosion capability for <pecific
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6. Provision feor a mapping of scolar energy and wind correlation
functions desiygned te aid in choosing the best locations for electri-
cal energy productiom.

7. Rescarch directed towsrd reducing the cost of harvesting
biclegical carbon sources.

8. Development of non-autoxidizable viologen as electron acceps
tors, basic to biolegical production of hydrogen.

9, Investigation of genetic manipulation of blue green algae
(such as Anacystis) for preduction of formic acid vital to closed
cycle production of hydrogen fuel.

10. Comparison of biolegical solar cellecting devices with cds
and silicen cells as to cost and efficiency.

11. Future development of synthetic chloroplast which would
produce a stable reduced product to serve as & precusor of hydrogen.
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SPECIAL WORKSHOPS







Special Workshop — Marine Education

Tapan Banerjee
Southern Maine Vocational Technical Institute

Summary of report of speclal committee appolnted by Dr. Robert
A. Ragotzkie

A

8.

A

That a survey be made of educational needs.

That "standards™ be coordinated with the requirements of
industry.

That the academic community comsider both of the above.
That a survey be made of non-conventional programs as well.

That relationships be established with other crpanizations =
e.g. M.T.S.

That a "job bank" be established within the Sea Grant
Association.

That a workshop be held at the October meeting of the
Asgociation,

Fanel/a summary of opinions and suggestions.
Allmendinger, E. Eugene/Academia

1. Presented a diagram of a "Marine Oriented Educational
Delivery System." (a flow charr}.

a. Orientatfon could begin as early as the Bth grade.

b. Many subsequent "tracks" are available im the post
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high school years, leading to various degrees of
expertise, taking from 4 to 12 years in preparatiom.

¢. Undergraduate academic preparation should be inter-
digediplinary.

d. Career minded students should have the benefit of
practical experience whenever possihle.

Anderson, Roger, D./[fAcademia

1.

3.

Career guidance personnel are generally oriented toward
the more publiclized positions which are limited in
number.

Too little attention is paid to the many marine-related
blue collar positions which, despite a poor public image,
offer a varlety of career opportunities as yat untapped.

Students are tired of cliches and are generally better
informed on careers than their predecessors.

Westneat, Arthur §./Industry

1.

2,

Asked, "Is there en ocean industry?"

Only a minimal number of industrial employees involved
in marine work have actually been to sea.

Industry can find personnel with prior marine experience
to supplement the efforts of the academically trained
enployees,

Many well trained personnel in industry are underused.

University trained employees sometimes find the ad-
Justment to industry difficult,

Standardization of training would be undesirahble.

Abel, Robert B./Government

1.

Statistics, as of 1972, indicate that the number of
federal employees receiving additional educational
training has decreased slightly as compared to previous
years, but the cost of training has increased,

“In-House" training is generally favored.

Training to preserve the environment has tended to
emphasize land and air.

Programs for upward mobhility and the training of
minority groups have increased in number.



5. Expectations of continuing education for employees amd
the suppert provided wvary from agency to agency.

E. Vine, Allyn D./ Academia

1. A main cducational objective should be to make the study
of the ocean part of the Y"real worlid".

2. Qcean Engineering is & good minor but a bad ma jor!
3. vVersatility is the key to our cffort - we are weak heref

4. The agyressive student of today makes the jobs of the
future.

3. Coments
A. Our fducational programs differ somewhat from other countriesg
where govermment, academiz and industry cooperakte moTe
closely.
B. Titles frequently establish the status of "blue collar" joba .

C. Continuing education is very important at all levels.

D. Ocean science may suffer from the overenthusiasm of environ-
mentalists.

Evening Session

1., We are poorly endowed with proper definitions for the various
categeries of marine related skills. However, there 15 some ques-=-
tion as to the desirability of having skills precisely defined.

2. Should marine technicians be certified?

3. What form should marine education take for the general public?
Should such education start as early as grade 17

4. The aquatic enviromment can be used as a laboratory glven the proper
bias and support.

5. Intevest in the maripe enviromment can be action oriented if promoted
by highly motivated and well trained advocates.

6. Should the Assoclation of Sea Grant Program Institutions:
a. Publish a positiom paper on marine education?

b. Encourage a special meeting of all groups interested in marine
education?

c. Compile an inventory of all extant programs?

d. Invest a greater proportion of its income for educationmal
purposes?
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Special Workshop — Marine Affairs

lames |. Sullivan
Scripps tnstitution of Oceanography

The marine affairg workehop received a preview report of the
Gtudy entitled, "Marine Affaire and Higher Education" prepared by
Gerard J. Mangone and John L. Pedrick, Jr. With this report as
background, the participants discussed marine affairs as a digei-
pline and the current education and research efforts in the disci-
pline.

Two mejor areas that need further work on the educational
aspects of the discipline are:

1. A study of the market for persons holding Masters of Maripe
Affaire degrees.

2. A study to determine more effactive ways of ensuring that
MAA candidates become conversant with the traditional
earine disciplines.

were unanimous in their opinion that Office of Sea Grant appears to
be less sensitive to the need for soclo-economic hageline studies

The participants further recommend that QSG conaider moving more
80 into the social science area to further the development and wise
uge of marine resources. It was felr thar soc{al, economic, legal,
and cultural constraintg may hinder the application or transfer of
ex{isting or new technologies to maripe related opportunities.
Examples of such problem areas are the establishment of commercial
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aquaculture facilities, the study of inland altarnatives to coastal
alce usage, consideration of alternative coastal uses within a
framework useful to local or reglonal as well as natlonal resource
managers, and the evaluation of the socioeconomic implications of
existing or proposed regulations cr standards affecting the use of
marine resources. It was agreed by those pregent that the magnitude
of these problems differ reglonally and therefore more attention
should be paid to veglonal needs in reviewing propased Sea Grant
projects.



Special Workshop — Congressional Affairs

Louic Echols, {1
University of Wisconsin
Marc . Hershman
Louisiana S1ate University

The Legialation Workshop was conducted by Marc J. Hershman
replacing Loule Echols who tock 11l at the last moment and could
not attend the conference. The title of the workshop was changed
to "Congresaional Affairs" since this was the main theme Mr. Echols
wanted to develop durfng the workshop. About twenty pecple attended.

Mr. Echole, through Mr. Hershmau, presented the following
gcenavio: Sea Grant lacke visibility at the Federal level. This
lack of vislbility creates serious problems when budget matters are
before the appropriate committees. Alsc, if Sea Grant's position
in the future is to be secure, Sea Grant must play an active parc
in following and promoting developments in the entire national
marine pregram. If the national marine program (especially NDAA)

i secure and grows, then Sea Grent can expect to be secure Finan-
cially. What {e needed, therefore, is continugl presence and visi~
bility on the part of Sea Crant Institutions with their respective
congresslonal delegations. This can be developed through the
following techaiques. First, each institution should have an

internsl capability to be aware of congressional developments at all
times. This might be done by putting one researcher on a quarter

time bamis to follow congressional developments and keep congressional
delegations informed of state level developments and needs. S$econd,
although the Sea Grant Associarion could provide valuable services

at the federal level, each institution within a state must maintzin
1ts contacts as well. Both efforts are needed and one cannot rely
upon the other. Third, advigory service afforts at the state level
ahould spend more time keeping congresslonal delegations informed

of efforta of Sea Grant Programs. Too much attention may be given

to srate-level people and not encugh to federal-level people.

Fourth, more relisnce should be pleced upon the Washington repre-—
Bentatives from universities where Sea Grant institutions are located.
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These Washington represeantatives do mot have sufficient knowledge
of Sea Crant and are aot giving it adequate attention in thelr work iIn
Washington. Fifth, all asgociations dealing with marine resources and
oceanography, such as MIS, A00, €SO, Sea Grant, NOTA, etc., should de-
velop some sort of federationm s0 that a united front on marine and
oceancgraphic matters can be presented to Congress. The iaopression
of staff members teo key congressmen and senators is that the 'consti-
tuency" for marine and oceanographic affairs 1s fragmented. Thelir job
would be made much easier if a united front could be presented.

after this general scenario was presented by Mr. Hershman, a
variety of comments were received and discussed by the group. MNo
official conclusion or congensus of the workshop was reached but all
felt chat it was a beneficial and informative discussion.
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Business Meeting

bDr. William §. Gaicher of the University of Delaware assumed the
presidency of the Ses Crant Asaociation for 1973-74, succeeding Dr.
Hobert A. Ragotzkie of the University of Wisconsin. Leatha F. Miloy
of Texas A&M Universfty was selected as preaident-elect for the
1974-75 year.

Two new executive committee members vere elected Lo two-yesar terms
to succeed Dr. William J. Hargis, Jr., of the virginia Institute of
Harine Science and Dr., Stanley R. Hurphy of the University of Washington.
The newly elected members were Dr, Edward Chin of the University of
Ceorgia and Dr. Ronald Linsky of the University of Southern California.
Their terms will expire in 1975. Continuing as present mambers with
termé expiring at the Annual Meeting in 1974 are Dr. Peter Dehlinger
of the University of Connecticut, Dr. Donald F. Squires of the State
University of New York, and Dr. Jack R. Van Lopik of Loulsiana State
Univeraity.

The financial report, given by Stuart #tale of the Universicy of
Rhode Island was read and approved. The Asnoclation's wecretarlat was
continued at the University of Rhode Island, with br. John A. Knauss
ag secretary.

A resolution introduced by the executive committee was adopted
inetructing the new president to work toward establishment of an office
in Washington, D. C.

Dr. Gafther announced thet he will appeint approximately six speclal
committees during the yesr to support the officers and executive commit-
tee, among them comeittees oo education, coastal zone, adviapry fervices
and external communications.
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In other action at the business meeting:

=~ The executive committee received a detailed Teport on planning for
the Seattle Conference from Dr. Stanley Murphy and John Dermady. Taken
under advisement were informal offers from the University of Hawaii apd
the Univetsity of Michigan to host the 1975 conference. An alternative
for 1975 or later was also discussed; the need for a substantial natipnat
meeting to refocus interest on marine science and marine affairs 1nvolv1m
not only Sea Grant but other elements in the marine affairs community,

== The preaident was authorized to investigate and sign an agreement 1f
he au desires, with University Xerox Microfilm Service te reproduce and
aell conference preceedings, with a royalty accrulng to the Association.
The Assoclation newsletter was discussed and the Washington report by
Richard Rigby was commended ms a readable and useful service to members.
The newsletter will contimue for a minimum of 10 issues a year. Tt will
continue to be edited and published by the secretary's staff at the
Univeraity of Rhode Island.

—= A resolution was adopted thanking Dr. Gaither and his staff for their
work in arranging and conducting the 1973 conference in Delaware.
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