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F O R E W O R D

T h e M I T M a r i n e I n d u s t r y A d v i s o r y S e r v i c e a n d i t s C o l l e g i u m

activit ies are a successful experiment in industry/government/academ

c o l l a b o r a t i o n . T h i s r e p o r t r e v i e w s a n d a s s e s s e s t h e fi r s t t h r e e a n d

o n e - h a l f y e a r s o f o p e r a t i o n s . P r o b l e m a r e a s a r e i d e n t i fi e d a n d a d d i

tional activities are suggested to improve the Collegium.

Readers a re encouraged to con tac t the au thor w i th comments

and suggestions concerning the Marine Industry Advisory Service

in part icular or any other aspect of government/ industry/academia

c o o p e r a t i o n .

Norman Doe l l i ng

19 Apr i l , 1979
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THE MIT MARINE INDUSTRY ADVISORY SERVICES PROJECT (MIDAS)

1 . 0 B a c k g r o u n d

T h i s p r o j e c t w a s o r i g i n a l l y a t h r e e y e a r p r o j e c t e n d i n g o n 1 J u l y

1978, at which time a comprehensive evaluation of the initial three years

was due . Ow ing to the sh i f t t o the new b iannua l cyc le o f Sea Gran t rev iews ,

t h e p r o j e c t i s n o w i n t o i t s f o u r t h y e a r, a l l o w i n g a m o r e c o m p r e h e n s i v e

review and analysis of the first 3i years' results. This proposal embodies

b o t h t h e e v a l u a t i o n o f t h i s p r o j e c t a n d a p r o p o s a l f o r a n a d d i t i o n a l t h r e e

y e a r s ' f u n d i n g .

T h e s t a n d a r d a g a i n s t w h i c h t h i s e v a l u a t i o n i s m a d e i s t h e s t a t e

ment of Objectives for the Marine Industry Advisory Service (MIDAS) as

given in the MIT Sea Grant 1975-1976 proposal. To wit,

"A new project, the Marine Industry Advisory Service (MIDAS), has been

d e v e l o p e d t o f o s t e r g r e a t e r i n v o l v e m e n t i n a n d a w a r e n e s s o f m a r i n e - r e l a t e d

p r o d u c t a n d b u s i n e s s d e v e l o p m e n t s a n d o p p o r t u n i t y p o t e n t i a l s f o r t h e

n a t i o n ' s i n d u s t r i e s .

T h e s p e c i fi c o b j e c t i v e s a r e , b y m e a n s o f h i g h l y s t r u c t u r e d s t u d i e s , w o r k

s h o p s , c o n f e r e n c e s , w o r k i n g p a p e r s , a n d p u b l i c a t i o n s , t o :

A . Trans fe r to indus t ry usab le in fo rmat ion in the fo rm o f compre

hensive, interdiscipl inary assessments and analyses of business

o p p o r t u n i t i e s a n d s t r a t e g i e s i n s e l e c t e d a r e a s w h o s e c o n t e n t a n d

b o u n d a r i e s w i l l b e d e t e r m i n e d b y t h e M I T A d v i s o r y S e r v i c e s i n

c o o p e r a t i o n w i t h i n d u s t r y, a n d t o

B . C r e a t e a n M I T e n v i r o n m e n t a n d s t a n d i n g l i n k w i t h i n d u s t r y t o



e l i c i t n e w i d e a s a n d f e e d b a c k o n u n s o l v e d i n d u s t r i a l p r o b l e m s

and prospects, with the expectation that MIT and/or the MIT

Sea Grant Program can cont r ibu te to the so lu t ion o f some o f these. "

As will be shown, we have fulfilled these objectives and indeed

m a d e s o m e i m p o r t a n t e x t e n s i o n s b e y o n d t h e m . A p a r t i c u l a r l y i m p o r t a n t

e x t e n s i o n h a s b e e n t h a t o u r M I T a c t i v i t i e s a r e b e g i n n i n g t o c r e a t e a

" l i n k w i t h i n d u s t r y " e x t e n d i n g f a r b e y o n d M I T t o o t h e r S e a G r a n t I n s t i t u

t i ons , t o t he Na t i ona l Sea Gran t P rog ram i t se l f , and t o coope ra t i ve p ro j ec t s

i nvo l v i ng Sea Gran t and seve ra l o t he r gove rnmen t agenc ies .

A serend ip i tous resu l t a l so o f no te i s tha t the NOAA Office o f

Ocean Eng inee r i ng i s now suppo r t i ng t he M IT Sea Gran t Ma r i ne Adv i so r y

S e r v i c e s o n a p a s s - t h r o u g h g r a n t w h i c h r e p r e s e n t s o n e o f t h e fi r s t i n s t a n c e s

o f a t rue NOAA Mar ine Adv i so ry Se rv i ces e f fo r t .

Ou r eva lua t i on o f t he M IDAS p rog ram leads to f ou r impo r tan t

d i r e c t i o n s f o r f u t u r e a c t i v i t y p r o p o s e d h e r e i n :

1) to develop ways and means for creating broader, closer part

n e r s h i p s w i t h t h e S e a G r a n t I n s t i t u t i o n s t o f u r t h e r i m p r o v e

S e a G r a n t l i n k s w i t h i n d u s t r y t h r o u g h o u t t h e n a t i o n ;

2 ) t o deve lop ways and means o f se rv i ng t he needs o f sma l l e r

c o m p a n i e s ;

3) to develop ways and means for extending participation and

c o o p e r a t i o n o f o t h e r g o v e r n m e n t a g e n c i e s ;

A ) t o d e v e l o p w a y s a n d m e a n s o f s u r v e y i n g a n d s a t i s f y i n g t h e

n e e d s o f a m o r e w i d e l y d e fi n e d m a r i n e i n d u s t r y w h i c h i n c l u d e s

fi s h i n g , a q u a c u l t u r e , f o o d p r o c e s s i n g , a n d l i v i n g r e s o u r c e s .



Since MIT makes important contributions to industrial and business

v e n t u r e s o f n a t i o n a l s i g n i fi c a n c e , f u r t h e r d e v e l o p m e n t o f t h e I n s t i t u t e ' s

m a r i n e a d v i s o r y s e r v i c e c a p a b i l i t i e s i n t h e d i r e c t i o n o f n a t i o n a l i n d u s t r y

i s a n a t u r a l e x t e n s i o n o f o u r n o r m a l I n s t i t u t e a c t i v i t i e s . S u c h d e v e l o p

m e n t c a n b e a c h i e v e d b y e n l a r g i n g t h e c o n t a c t , d i a l o g u e , a n d i n f o r m a t i o n

exchange with appropriate industries. We consider this effort to be essential

fo r the Sea Gran t P rogram a t MIT and be l ieve tha t i t may a lso be a use fu l

mode l f o r cons ide ra t i on by o the r Sea Gran t un i ve r s i t i e s whe re p ro j ec t s

o f n a t i o n a l i n d u s t r i a l r e l e v a n c e a r e p u r s u e d .

The MIT Sea Grant College Program (MITSG) will continue to give

i n f o r m a t i o n , a d v i c e , a n d a s s i s t a n c e t o l o c a l a n d r e g i o n a l a u t h o r i t i e s ,

i n d u s t r i e s , a n d p r i v a t e o r g a n i z a t i o n s o n a n o p p o r t u n i t y b a s i s a n d i n

s i tua t ions where the p rogram is competen t to do so .
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2 . 0 T h e M I T M a r i n e I n d u s t r y C o l l e g i u m

2 . 1 G e n e r a l

Our main efforts to date have focused on development and refinement

of the services offered by MIDAS to the MIT Marine Industry Collegium

members. A Collegium is defined (in older dictionaries) as a "voluntary

association of peers sharing a common interest or objective." The MIT

Marine Industry Collegium can be described in many ways; our brochure

describing it to prospective members defines it as "a working partnership

be tween t he M IT Sea Gran t P rog ram and U . S . i ndus t r y. I t s goa l i s t o

p romote the commerc ia l deve lopmen t and app l i ca t i on o f new mar ine techno

logies. The Collegium identifies significant new business opportunit ies

e m e r g i n g f r o m m a r i n e r e s e a r c h a t M I T a n d w i t h i n t h e n a t i o n ' s n e t w o r k

o f S e a G r a n t u n i v e r s i t i e s a n d w o r k s c l o s e l y w i t h c o m p a n i e s t o t r a n s l a t e

t h e s e o p p o r t u n i t i e s i n t o p r o fi t a b l e b u s i n e s s v e n t u r e s . "

Equa l l y impor tan t to p rospec t i ve members and to MIT Sea Gran t

and the National Program is the fol lowing: "The involvement and part icipa

t i on o f ou r members make the Co l l eg ium work . The o rgan i za t i ons t ha t

j o i n e a c h y e a r p l a y a v i t a l r o l e i n s h a p i n g t h e c o m i n g y e a r ' s p r o g r a m

- m a k i n g t h e C o l l e g i u m r e s p o n s i v e t o b u s i n e s s a n d i n d u s t r i a l n e e d s f o r

mar ine resea rch . The gu idance tha t t he Co l l eg ium rece i ves f r om i t s members

p r o m i s e s t o m a k e t h e n e x t C o l l e g i u m y e a r a n e x c i t i n g a n d r e w a r d i n g

one fo r compan ies i n te res ted i n mar i ne bus iness oppo r tun i t i es . Compan ies

p a r t i c i p a t i n g i n t h e C o l l e g i u m w i l l w o r k w i t h i n d i v i d u a l s f r o m M I T a n d

indus t r y who sha re common i n te res t s i n mar i ne resea rch and bus iness

o p p o r t u n i t i e s . "

Wh i l e we emphas i zed Sea Gran t , M IT, and U .S . I ndus t r y, we a re



p l e a s e d t h a t i t s a p p e a l h a s b e e n m u c h b r o a d e r. Th e C o l l e g i u m h a s a t t r a c te d

participation from 12 government agencies (see Appendix II) of which

4 are paying members, and 23 universities and schools (see Appendix

II) in addit ion to the corporate part icipation which involved over 100

Collegium member companies (see Appendix II). When we count multiple

members o f the same o rgan iza t ions who a t tended , the to ta l number o f

participants in workshops and symposia is over 600.

2 . 2 F o r m a t o f t h e C o l l e g i u m P r o g r a m

When the basic Collegium concepts were being evolved, we consulted

with our State-Industry Advisory Committee and with other industry repre

sen ta t i ves i n de te rm in i ng t he f o rm and con ten t o f t he Co l l eg i um p rog ram.

It was envisioned that about five Working Drafts of Opportunity Briefs

per year would be written and distributed to members. Each Opportunity

Brief would be a "concise, well-documented survey of a specific marine

business opportunity generated by Sea Grant research. These surveys

would describe a new technology or process, assess market potentials,

and outline economic considerations." Through written correspondence

and telephone calls, comments and feedback on the topic of the Brief

would be obtained. In addition to the Briefs, about two meetings with

members wou ld be he ld each year.

After our first Collegium meeting and Opportunity Brief/Workshop

(on "Chitin and Chitosan"), we surveyed all members concerning their

interests in Opportunity Brief topics and solicited suggestions concerning

se rv i ces o f t he Co l l eg ium. We p lanned and pub l i shed ou r second B r i e f

("Offshore Mining of Sand and Gravel") without a workshop and quickly

l e a r n e d t h a t i n t e r a c t i o n r e s p o n s e w i t h m e m b e r s w a s a l m o s t n i l . T h e r e f o r e

we changed the format to the successful pattern we are using today of



publishing a working draft of an Opportunity Brief for members and approx

imately one month later holding a Workshop involving Collegium, faculty,

and students. This cycle is now carried out four times per year.

2.3 Opportunity Brief/Workshop Program

The Collegium schedule of Opportunity Briefs and Workshops is

g i v e n a s Ta b l e 1 , a l o n g w i t h v a r i o u s m e a s u r e s o f a t t e n d a n c e . S e v e r a l

comments are in order about the various topics and their significance.

Opportunity Brief/Workshops #1, ff6, #10 and #14 were the first

workshops of their respective years. At these opening meetings we featured

a broader program involving, at various times, a presentation by the

National Director of Sea Grant (both Drs. Abel and Ostenso), by the NMAS

Director (R. Shepard), by our Sea Grant Contract Monitor (Dr. R. Duane),

by the Director of MIT Sea Grant, by the Research Director of MIT Sea

Grant, and by other distinguished persons. Twice we have held the opening

w o r k s h o p e a r l i e r i n t h e d a y o n w h i c h o u r a n n u a l S e a G r a n t L e c t u r e i s

held. These factors tend to increase attendance, but may or may not

measure increased interest of members in the Opportunity Brief topics.

By contrast, an important workshop which was small was #7,

"Closed-Cycle Aquaculture", presented as a joint effort of the MIT and

U n i v e r s i t y o f D e l a w a r e S e a Gr a n t P r o g r a m s . Th e Op p o r t u n i t y B r i e f , o n e

of the most popular (based on a survey of our members), and the Workshop

(held at the Lewes campus of the University of Delaware) revealed the

a q u a c u l t u r e p r o g r a m t o a n i m p o r t a n t a u d i e n c e o f i n d u s t r y a n d g o v e r n m e n t

r e p r e s e n t a t i v e s . T h e U n i v e r s i t y o f D e l a w a r e r e p r i n t e d t h e O p p o r t u n i t y

B r i e f f o r u s e i n e x p l a i n i n g t h e i r p r o c e s s a n d p r o g r a m t o b o t h v i s i t o r s

a n d p o t e n t i a l i n d u s t r i a l s p o n s o r s .

F i n a l l y, a s w e w i l l s h o w b e l o w, t w o o f t h e l e a s t w e l l - a t t e n d e d



T A B L E I

C O L L E G I U M O P P O R T U N I T Y B R I E F / W O R K S H O P S C H E D U L E

O p p o r t u n i t y B r i e f T i t l e

C h i t i n a n d C h i t i n D e r i v a t i v e s ( # 1 )

Offshore Min ing o f Sand
a n d G r a v e l ( # 2 )

Te l e m a n i p u l a t o r s f o r
U n d e r s e a Ta s k s ( # 3 )

A d v a n c e s i n U n d e r w a t e r

Welding Techniques {#U)

U n t e t h e r e d R o b o t S u b m e r s i b l e

Instrumentation Systems (#5)

E l e c t r o n I r r a d i a t i o n , S e w a g e
Sludge and Aquaculture (#6)

Closed-Cycle Aquaculture (#7)

Computer Mode ls fo r Env i ron
men ta l Eng inee r ing and Resea rch
i n N e a r - C o a s t a l E n v i r o n m e n t s ( # 8 )

O i l Sp i l l s : P rob lems
and Opportunities (#9)

Vib ra t ion Response and the
S t r u c t u r a l I n t e g r i t y o f
Deepwater Structures (#10)

D a t e o f

W o r k s h o p
I n d u s t r y /
G o v e r n m e n t

O c t o b e r l 6 , 1 9 7 5 5 8

no workshop was he ld

F e b r u a r y 1 9 , 1 9 7 6 1 0

A p r i l 1 3 , 1 9 7 6 7

J u n e U , 1 9 7 6 1 1

O c t o b e r 1 5 , 1 9 7 6 2 6

D e c e m b e r 3 , 1 9 7 6 1 2

M a r c h 1 7 , 1 9 7 7 3 7

M a y 1 7 , 1 9 7 7 3 2

O c t o b e r 6 , 1 9 7 7 4 3

P A R T I C I P A N T S

S e a G r a n t

I n s t i t u t i o n s M I T

3 1 1

3

3

9

6

1

8

9

S e a G r a n t
N a t i o n a l O f fi c e T o t a l

1

3

I

7 3

1 3

1 1

2 0

35

2 1

48

4 3

5 3

c o n t i n u e d



T A B L E 1 , c o n t i n u e d

C O L L E G I U M O P P O R T U N I T Y B R I E F / W O R K S H O P S C H E D U L E

P A R T I C I P A N T S

D a t e o f I n d u s t r y / S e a G r a n t S e a G r a n t
O p p o r t u n i t y B r i e f T i t l e W o r k s h o p G o v e r n m e n t I n s t i t u t i o n s M I T N a t i o n a l O f fi c e T o t a l

The Economics and Engineer ing
of Large Sca le A lgae Energy
Biomass Systems (#11)

Deep Ocean Mineral Mining (#12)

C o m p u t e r - A i d e d P r e l i m i n a r y
Design of Ships (#13)

Te leopera to rs Under
t h e S e a ( # 1 4 )

W a v e P o w e r ( # 1 5 )

To w a r d s I m p r o v e d Te c h n i q u e s
f o r P r e d i c t i n g S o i l S t r e n g t h i n
O f f s h o r e E n v i r o n m e n t s ( # I 6 )

R i s k s a n d C o s t s f o r

O c e a n S t r u c t u r e s ( # 1 7 )

T O T A L P A R T I C I P A N T S

J a n u a r y 2 4 - 2 5 , 1 9 7 8 1 4 8 9

A p r i l 6 , 1 9 7 8 1 2

M a y 2 3 , 1 9 7 8 5 5 I

O c t o b e r 2 4 , 1 9 7 8 3 2 2

J a n u a r y 1 6 , 1 9 7 9 2 9 I

M a r c h 2 9 , 1 9 7 9 1 2

May 9, 1979

5 2 1 2 8

7 I 1 6 5

1 0 - 2 2

1 0 - 6 7

1 3 - 4 7 = »

1 4 I 4 5

6 2 2 0

1 1 9 I I 6 8 2



Wo r k s h o p s , " Te l e m a n i p u l a t o r s f o r U n d e r s e a Ta s k s " a n d " U n te th e r e d R o b o t

Submersible Instrumentation Systems," have had the greatest impact on

S e a G r a n t r e s e a r c h .

The meeting held in conjunction with Opportunity Brief #11 was

an "open" meeting to which many non-Collegium members were invited.

The meeting was held together with Dynatech R/D Corporation, which

held a contract from the Department of Energy. It represented an inno

vation in several dimensions. First, the program subject, "The Economics

and Engineering of Large Scale Algae Biomass Systems", was part of the

Department of Energy's Fuels from Biomass program; second, it represented

work being done by a Collegium member company; and third, it was a

two-day workshop. The topic was appropriate for the Collegium, and

many Sea Grant-sponsored Principal Investigators part icipated as consult

ants to Dynatech. We were pleased that Dynatech and the Department

of Energy recognized the Collegium as an appropriate and efficient mech

anism for holding a dialogue with industry and other government agencies

concerning the results of this important component of the Fuels from Biomass

p r o g r a m .

Similarly, the program on "Computer-Aided Preliminary Design

of Ships" was held in conjunction with the New England section of SNAME

(Society of Naval Architects and Marine Engineers).

To extend the program further, to embrace a broader range of Sea Grant

capabilities, and to promote the "national" or "network" aspects of Sea

Grant, we have consciously embraced a policy of inviting principal investi

gators from other Sea Grant institutions to participate in the workshops.
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Thus principal investigators from the University of New Hampshire and

the University of Miami gave presentations at Workshop #8, "Computer

Models for Environmental Engineering and Research in Near-Coastal Environ

ments." Principal Investigators from MIT, Woods Hole Oceanographic Insti

tute, and California were involved in Opportunity Brief and Workshop

#11, "The Economics and Engineering of Large Scale Algae Energy Biomass

Systems"; and Principal Investigators from MIT, Michigan, and the Univer

sity of Colorado were involved in Opportunity Brief #13, "Computer-Aided

Preliminary Design of Ships." In addit ion, MIT and the University of

Delaware Pr incipal Invest igators part ic ipated in Opportuni ty Br ief /Workshop

#15 on wave energy.

The cooperative efforts with the University of Delaware have been

b e n e fi c i a l t o C o l l e g i u m m e m b e r s , t o D e l a w a r e , t o M I T, a n d t o t h e n a t i o n a l

or network image of Sea Grant. As a result, we are tentatively planning

a small follow-up workshop to be held under joint Collegium/Delaware

a u s p i c e s w h i c h w o u l d i n c l u d e a r e v i s e d O p p o r t u n i t y B r i e f t o s u p p l e m e n t

t h e o r i g i n a l . S u c h a Wo r k s h o p / O p p o r t u n i t y B r i e f w o u l d b e h e l d i n a d d i t i o n

t o t h e f o u r O p p o r t u n i t y B r i e f s n o r m a l l y o f f e r e d t o t h e C o l l e g i u m . I n a d d i

t i o n , n o n - C o l l e g i u m m e m b e r s w o u l d b e i n v i t e d a s a p p r o p r i a t e .

2 .4 Some Measu res o f Oppo r tun i t y B r i e f Respons i veness t o I ndus t r y

I n t e r e s t s

I n va r i ous ways we have cons i s ten t l y u rged ou r members he lp

u s i n p l a n n i n g o u r p r o g r a m a n d i n fi n d i n g t o p i c s o f i n t e r e s t t o m e m b e r s

(and the larger Sea Grant audience of users). One measure of effectiveness

i s t he number o f pub l i shed Oppo r tun i t y B r i e f s r eques ted by ou t s i de use rs .



s e n t t o m e m b e r s , e t c .

Ta b l e I I s u m m a r i z e s t h e i n f o r m a t i o n o n a q u a n t i t a t i v e b a s i s .

By this measure, Brief #7 ("Closed-Cycle Aquaculture") was the most

popular, with A6l reports sent out and an additional 100 reprinted and

used by the University of Delaware.

A cursory glance reveals that Opportunity Briefs #3, and

#5 were the next most popular, all dealing with doing work beneath the

sea. Beyond those observations, very little can be clearly discerned.

The low number of Opportunity Briefs #10, #11, #12, and #13 requested

probably results from the fact that the abstract announcements were mailed

o n l y v e r y r e c e n t l y.

Another measure of relative importance or ranking of the topics

was derived from a survey of this year's Collegium members, in which

they were asked to rate each brief as "Very Useful," "Useful," or "Not

Useful." These ranking scores are presented in Table 111 along with the

r a n k i n g s f r o m Ta b l e 11 f o r c o m p a r i s o n .

Doing work under the sea remains a matter of commanding interest

as indicated again by the high ranking of Briefs #3, A, and 5. In addition,

interest in oil spill and offshore structures (a potential source of spills)

is evidenced in the high ranking of Opportunity Briefs #9 ("Oil Spills:

Problems and Opportunities") and #10 ("Vibration Response and the Struct

ural Integr i ty of Deepwater Structures").

It is also apparent that at least this year's Collegium members

r a t e t h e t w o B r i e f s r e l a t e d t o l i v i n g t h i n g s v e r y l o w - i . e . # 1 ( " C h i t i n

and Chit in Derivat ives") and #7 ("Closed-Cycle Aquaculture").

I t s h o u l d b e n o t e d , h o w e v e r, t h a t i n r e v i e w i n g t h e d a t a a n d

i n d e r i v i n g t h e r e l a t e d r a n k , a f a i r l y n a r r o w r a n g e o f r a w s c o r e s r e s -
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TABLE II - Opportunity Briefs Disseminated

Total Reports Rank Based on
O p p o r t u n i t y B r i e f To p i c S e n t O u t N u m b e r S e n t

1 . C h i t i n / C h i t i n D e r i v a t i v e s 2 8 1 8

2 . O f f s h o r e M i n i n g S a n d / G r a v e l 2 9 4 6

3 . T e l e m a n i p u l a t o r s 3 2 6 3

4 . U n d e r w a t e r W e l d i n g 3 1 5 4

5 . R o b o t S u b m e r s i b l e s 3 4 8 2

6 . I r r a d i a t i o n / A q u a c u l t u r e 2 9 3 7

7 . C l o s e d - C y c l e A q u a c u l t u r e * 5 6 1 1

8. Computer Models of
N e a r - C o a s t a l E n v i r o n m e n t s 3 0 4 5

9 . O i l S p i l l s 2 3 4 9

10. Vibration Response of
D e e p w a t e r S t r u c t u r e s 1 1 0 1 2

11 . A l g a e E n e r g y B i o m a s s S y s t e m s 1 4 7 1 0

1 2 . D e e p O c e a n M i n e r a l M i n i n g 1 1 1 1 1

1 3 . C o m p u t e r - A i d e d S h i p D e s i g n 1 0 2 1 3

* Including 100 reprinted by the University of Delaware.

NOTE: Opportunity Briefs #l-S were published on June 30, 1976;
Opportunity Briefs #S-9 were published on June 30, 1977;
Opportunity Briefs #10-13 were published on June 30, 1978



T A B L E I I I - S o m e M e a s u r e s o f E f f e c t i v e n e s s a n d
I n t e r e s t i n O p p o r t u n i t y B r i e f To p i c s

R a n k B a s e d R a n k B a s e d o n

on Number of Survey of
O p p o r t u n i t y B r i e f T o p i c R e p o r t s S e n t C u r r e n t M e m b e r s

1 . C h i t i n / C h i t i n D e r i v a t i v e s 8 1 3

2 . O f f s h o r e M i n i n g S a n d / G r a v e l 6 * * 1 0

3 . T e l e m a n i p u l a t o r s 3 3

4 - . U n d e r w a t e r W e l d i n g 4 6

5 . R o b o t S u b m e r s i b l e s 2 * 1

6 . I r r a d i a t i o n / A q u a c u l t u r e 7 1 2

7 . C l o s e d - C y c l e A q u a c u l t u r e 1 9

8. Computer Models in
N e a r - C o a s t a l E n v i r o n m e n t s 5 8

9 . O i l S p i l l s 9 4

10 . Vib ra t ion Response o f
D e e p w a t e r S t r u c t u r e s 1 2 5

1 1 . A l g a e E n e r g y B i o m a s s S y s t e m s 1 0 7

1 2 . D e e p O c e a n M i n e r a l M i n i n g 1 0 * 1

1 3 . C o m p u t e r - A i d e d S h i p D e s i g n 1 3 * * 1 0

M e m b e r s i n d i c a t e d e q u a l i n t e r e s t i n t h e s e B r i e f s .

Members indicated equal interest in these Briefs.
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ulted, and hence more specific generalizations are not justified.

We do feel that the differences in the two ranking schemes may

r e fl e c t c e r t a i n p o s s i b l e t r e n d s w h i c h w e w o u l d l i k e t o s e e r e v e r s e d . I n

particular, we feel the ranking reflected by reports sent out in some

sense is a measure of the mer i t o f top ics as seen by a more general aud

i e n c e . . . a n d t h a t g e n e r a l a u d i e n c e fi n d s t h e l i v i n g r e s o u r c e s a s r e p r e s e n t e d

b y a q u a c u l t u r e , a l g a e , a n d c h i t i n m o r e i m p o r t a n t t h a n t h e c u r r e n t C o l l e g i u m

members do . Have we responded to the compan ies hav ing hardware in te res ts

and inadvertently neglected and/or lost interest of other companies? We

d e a l w i t h t h i s i s s u e l a t e r .

2 . 5 C o l l e g i u m M e m b e r s h i p

The membersh ip o f t he Co l l eg ium has shown a gene ra l l y i nc reas ing

t r e n d s i n c e i t s i n c e p t i o n , a s f o l l o w s :

Y e a r N u m b e r o f C o m p a n i e s / A g e n c i e s

1 9 7 5 - 1 9 7 6 7 5

1 9 7 6 - 1 9 7 7 8 3

1 9 7 7 - 1 9 7 8 9 3

1 9 7 8 - 1 9 7 9 9 0

(year to date)

The reco rd t o da te has been ach ieved by ac t i ve so l i c i t a t i on o f

new members each spring - "active" is perhaps too strong a word,

ow ing to the obv ious and no t so obv ious cons t ra in ts imposed upon

a non-profit, private educational institution. The slight drop in 78-79

reflec t s a l ess ac t i ve membersh ip d r i ve . We have a t va r i ous t imes

in conjunction with earl ier proposals and site visi ts, and in conjunction

wi th a rev iew o f MIDAS fo r the Counc i l o f Sea Gran t D i rec to rs , a t tempted



to describe the membership of the Collegium in meaningful ways. It's

a d i f fi c u l t t a s k . S t a n d a r d I n d u s t r i a l C l a s s i fi c a t i o n s ( S I C C o d e s ) a r e

meaningless to describe General Electric, for example, in terms of

mot iva t ion fo r Co l leg ium membersh ip . Nonethe less , some measures a re

r e l e v a n t a n d i n s t r u c t i v e . F i r s t , w e t o o k a m e a s u r e o f t h e i r s i z e , b y

number of employees and by annual sales (these analyses were somewhat

redundant). Representative results from 1975 are summarized below

i n T a b l e I V .

Table IV - S ize of Col leg ium Member Companies
as Measured by Sales

L e s s T h a n $ 1 0 0 m i l l i o n t o G r e a t e r t h a n T o t a l
$ 1 0 0 m i l l i o n $ 1 b i l l i o n $ 1 b i l l i o n S a m p l e

N u m b e r o f

C o m p a n i e s 3 5 1 8 2 7 8 0

To t a l A n n u a l S a l e s o f C o l l e g i u m M e m b e r C o m p a n i e s : $ 1 2 5 b i l l i o n

As can be seen , i n a ce r ta in sense the Co l l eg ium in te rac ts w i th

c o m p a n i e s w h o s e s a l e s r e p r e s e n t a s i g n i fi c a n t f r a c t i o n o f t h e g r o s s

n a t i o n a l p r o d u c t .

When we look a t the geograph ica l d i s t r i bu t ion , we see the member

s h i p i s i n d e e d a n a t i o n a l a n d t o a s m a l l e x t e n t i n t e r n a t i o n a l o n e .

H o w e v e r, t h e d i s t r i b u t i o n s h o w s t h a t t h e m e m b e r s h i p i s r e g i o n a l , r e fl e c t i n g

p e r h a p s M I T ' s n a t u r a l c o n s t i t u e n c y o f a l u m n i , f r i e n d s , a n d s t u d e n t s .

T h e fi g u r e s a r e g i v e n b e l o w i n Ta b l e V.

T h e r e i s , h o w e v e r, a n o t h e r i m p o r t a n t i n fl u e n c e o n C o l l e g i u m p a r t i

c i p a t i o n . T h e d i r e c t e x p e n s e o f p a r t i c i p a t i n g i n t h e C o l l e g i u m a n d

in t he wo rkshops i nc reases w i t h d i s t ance f r om MIT. Pe rhaps more im

portant, the indirect cost (or opportunity cost) of having personnel

come to Col leg ium workshops doubles at some d is tance f rom MIT because
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T A B L E V

COLLEGIUM MEMBER ORGANIZATIONS: GEOGRAPHICAL DISTRIBUTION

INTERNATIONAL DISTRIBUTION

U . S .

F O R E I G N

T O T A L :

8 2

6

8 8

(Including 4 U.S.-based
subsidiaries of foreign
c o m p a n i e s . )

T O TA L I N D I V I D U A L R E P R E
S E N TAT I V E S R E C E I V I N G
COLLEGIUM NOTIGES: 225 (approximately)

DISTRIBUTION IN THE UNITED STATED

C o a s t a l A r e a P e r c e n t o f O r g a n i c a t i o n

N e w E n g l a n d 3 0
M i d a n d S o u t h A t l a n t i c 4 3
G u l f C o a s t I I
W e s t C o a s t 1 4
N o n - C o a s t a l ( O k l a h o m a , M i n n e s o t a ) 2

T O T A L : 1 0 0



an overnight trip means that effectively two days of time are lost.

Th i s i s one o f t he f ac to r s t ha t l ed us t o be l i eve t ha t g rea te r coope ra t i ve

e f f o r t s w i t h o t h e r S e a G r a n t I n s t i t u t i o n s w i l l b e t t e r s e r v e s m a l l e r ,

mo re reg iona l compan ies .

A s n o t e d e a r l i e r, a s o m e w h a t u n e x p e c t e d b u t d e s i r a b l e r e s u l t

o f o u r e f f o r t s h a s b e e n t h e p a r t i c i p a t i o n a n d s u p p o r t o f fi v e g o v e r n m e n t

agencies in Col legium act iv i t ies. Specifical ly, the fol lowing organiza

t ions have jo ined the Co l leg ium. :

1) Massachusetts Port Authority (3 years)

2) U.S. Coast Guard R/D (4 years)

3) Marit ime Administration (3 years)

4) Naval Explosive Ordnance Disposal Facility (2 years)

5) U.S. Geological Survey (1 year)

Obviously the Collegium membership has been useful to these agen

c i e s f o r s o m e d i f f e r e n t r e a s o n s t h a n c o r p o r a t e m e m b e r s . C l e a r l y, i n f u l fi l l i n g

their missions, both groups value the "window on research and/or research

r e s o u r c e s " a s p e c t o f C o l l e g i u m m e m b e r s h i p . I n a d d i t i o n , a t v a r i o u s t i m e s

t h e y a r e g i v e n a n o p p o r t u n i t y t o p u b l i c i z e t h e i r o w n r e s e a r c h n e e d s a t

w o r k s h o p s . T h e C o l l e g i u m w o r k s h o p s , f e a t u r i n g f a c u l t y a n d s t u d e n t r e

s e a r c h e r s f r o m M I T, f r o m i n d u s t r y, f r o m o t h e r u n i v e r s i t i e s a n d f r o m o t h e r

g o v e r n m e n t a g e n c i e s , a r e o b v i o u s l y a n e x c e l l e n t f o r u m f o r s u c h p r e s e n t a

t i o n s .

L a s t , a n d p e r h a p s m o s t i m p o r t a n t . C o l l e g i u m w o r k s h o p s , b e i n g

s p e c i fi c a n d o f a n i n t i m a t e s i z e , p r o v i d e a u n i q u e o p p o r t u n i t y f o r t h e s e

g o v e r n m e n t r e p r e s e n t a t i v e s t o l e a r n a b o u t i n d u s t r y n e e d s , g o a l s , c a p a b i l

i t i e s , e t c . , t o h e l p d i r e c t g o v e r n m e n t R / D e f f o r t s . S i m i l a r l y, t h e C o l l e g i u m



provides an additional meeting place and a mechanism for government

agencies to learn about each other's research programs and to discuss

and discover ways of collaborating with academic and industry Principal

Investigators on jointly sponsored projects to achieve the best cost/benefit

ratio for the government's R/D expense.

I t i s i n s t r u c t i v e , p e r h a p s , t o a s k o u r s e l v e s a b o u t c a u s e s a n d

reasons for which former members of one or more years' standing did

not rejoin the Collegium. This list of companies is given in Appendix

111. The large number of companies that dropped out the first year is

d u e i n l a r g e p a r t t o t h e f a c t t h a t m a n y c o m p a n i e s j o i n e d o u t o f g o o d w i l l

t o w a r d s M IT, t o w a r d s p e r s o n n e l a t M IT Se a Gr a n t , a n d o u t o f a d e s i r e

to contribute to a new experiment in government/industry/academia -

q u i t e i n d e p e n d e n t o f t h e i r l o n g - t e r m i n t e r e s t . H y d r o n a u t i c s , P e a r l s o n

E n g i n e e r i n g , M a s s a C o r p o r a t i o n , a n d o t h e r s a r e r e p r e s e n t a t i v e o f s u c h

compan ies . Phone ca l l s to these members and le t te rs f rom them revea l

v a r i o u s r e a s o n s . S o m e s p e c i fi c a l l y s t a t e d O p p o r t u n i t y B r i e f t o p i c s w e r e

not sufficient ly relevant to their interests. A class of food/aquacul ture/bio-

logy companies cited this (Castle & Cooke, Food Chemical and Research

L a b o r a t o r y, G r o t o n A s s o c i a t e s , M a r i n e C o l l o i d s , P i n e S t a t e B y - P r o d u c t s ,

I n c . , M a r i n e C o m m o d i t i e s , I n t e r n a t i o n a l , H a r t C o r p o r a t i o n s , M a r i n e R e

s e a r c h ) .

However, the very large majority (about 80%) of the remaining

non-renewing companies are relatively small (less than 500 people), and/or

a r e d i s t a n t f r o m M I T .

T h u s a l i k e l y h y p o t h e s i s i s t h a t w e h a v e n o t a d e q u a t e l y d e s i g n e d

a p rog ram tha t responds to sma l l compan ies ' needs a t a do l l a r cos t and



opportunity cost which is sufficiently low to have them perceive a positive

v a l u e i n r e - j o i n i n g .
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3 . 0 B e n e fi t s t o D a t e

I n d e s c r i b i n g b e n e fi t s , i t a p p e a r s s e n s i b l e t o d e s c r i b e t h e b e n e fi t s

in te rms o f who was the rec ip ien t o f wha t benefi t . However, mos t o f the

beneficial activi t ies we report below are of a truly reciprocal nature,

and - happi ly - i t is difficult to identi fy who is the prime beneficiary

o f many o f ou r ac t i v i t i es s ince we as the nomina l sou rce o f the benefi ts

often receive as much as we give. The technology transfer function of

the Collegium is a good example. We frequently learn as much as we

teach. Consequently we have organized the benefits by kind or type of

benefit and identify within each type of benefit who has participated

i n t h e m .

3.1 Sea Grant/ Industry Awareness and Interact ion

When industry members first joined the Collegium, they joined

b e c a u s e t h e y p e r c e i v e d t h e p r o g r a m a s a n M I T m a r i n e a c t i v i t y. Aw a r e n e s s

o f Sea Gran t as a na t i ona l ne twork was ve ry l ow, as was awareness o f

S e a G r a n t a t a l l . A s u r v e y m a d e i n c o o p e r a t i o n w i t h t h e N a t i o n a l O f fi c e

o f Sea Gran t dur ing the second year o f Co l leg ium showed tha t abou t th ree

q u a r t e r s o f t h e c o r p o r a t e C o l l e g i u m m e m b e r s h a d n o t p r e v i o u s l y p a r t i c i p a

t e d i n S e a G r a n t p r o g r a m s a n y w h e r e i n t h e c o u n t r y. A b o u t 1 5 0 c o m p a n i e s

have now been invo lved in the Co l leg ium Program as members , and a lmos t

300 have participated, belonged, and/or attended Collegium workshops.

I n a d d i t i o n , m a n y o t h e r s h a v e b e e n e x p o s e d t o S e a G r a n t t h r o u g h

a r t i c l e s a n d e d i t o r i a l s a b o u t t h e C o l l e g i u m i n t r a d e m a g a z i n e s a n d n e w s

papers . Our announcements in Techno logy Rev iew and Sea Techno logy

s t ress t he ava i l ab i l i t y o f Sea Gran t Resea rch and Adv i so ry Se rv i ces as

a n a t i o n a l i n d u s t r i a l r e s o u r c e . I n q u i r i e s r e s u l t i n g f r o m t h e s e a c t i v i t i e s



ex tend beyond the Co l l eg ium i t se l f . Some a re re fe r red to resea rche rs a t

M I T; s o m e a r e r e f e r r e d t o S e a G r a n t D i r e c t o r s a t t h e i r s c h o o l s .

I n t e r e s t i n g l y, s o m e M I D A S a r t i c l e s l e a d t o t o t a l l y u n e x p e c t e d

r e s u l t s . A n a r t i c l e i n I n d u s t r y m a g a z i n e , A u g u s t , 1 9 7 5 , f o r e x a m p l e ,

d r e w a n i n q u i r y f r o m t h e C i t y o f Ly n n , M a s s a c h u s e t t s , w h i c h i n t u r n

l e d t o o n e o f o u r m o r e s u c c e s s f u l a n d w i d e l y p u b l i c i z e d m u l t i - d i s c i p l i n a r y

s tud ies ca r r i ed ou t by P ro fesso r Wi l l i am Se i fe r t ' s s tuden ts .

T h e m a j o r w a y i n w h i c h M I D A S h a s c o n t r i b u t e d t o i n d u s t r y ' s a w a r e

ness o f t he Na t iona l P rog ram and o f t he many i nd i v idua l Sea Gran t P rog rams

h a s b e e n t h r o u g h t h e w o r k s h o p s a n d O p p o r t u n i t y B r i e f s . B y r e f e r e n c e

t o o t h e r S e a G r a n t p u b l i c a t i o n s i n b i b l i o g r a p h i e s o f B r i e f s , b y b r i n g i n g

in speake rs f r om o the r Sea Gran t schoo l s , and by i nv i t i ng o the r Sea Gran t

P r i nc i pa l I nves t i ga to r s t o wo rkshops , we have exposed Co l l eg i um members

t o t h e S e a G r a n t n e t w o r k a s a s o u r c e o f r e s u l t s o f r e s e a r c h a n d a s a

r e s o u r c e f o r g e t t i n g n e e d e d r e s e a r c h c a r r i e d o u t . T h i s t y p e o f b e n e fi t

i s c l e a r l y r e c i p r o c a l .

S ince i t s beg inn ing , t he Co l l eg ium has a l so been a s t imu lus t o

a n d r e s o u r c e f o r t h e S e a G r a n t n e t w o r k a n d t h e N a t i o n a l O f fi c e t o l e a r n

about industry's perceptions of needed, useful research. An important

attribute of the individual members of the Collegium is that they are

often professional peers of the Principal Investigators and Sea Grant

Directors. Thus awareness, interact ion, and technology transfer are truly

m u t u a l a n d r e c i p r o c a l .

I n p romo t i ng t he Co l l eg ium, we have had boo ths a t two t r ade

shows, the Annual Meeting of ASNE (American Society of Naval Engineers)

in Washington, May, 1977, and the Oceans '78 meeting in Washington.

At bo th these shows we were the on ly exh ib i to r represen ta t i ve o f Sea



- 2 2 -

Grant. At Oceans '78 we devoted about half the exhibit to the Collegium

and half to research publications from MIT, Alaska, Oregon, Florida,

Delaware, California, Hawaii, and Rhode Island Sea Grant Programs.

O r d e r s f o r p u b l i c a t i o n s w e r e t a k e n a n d w e r e s e n t t o e a c h s c h o o l f o r f u l fi l l

m e n t .

3.2 Industry Interaction in Research and Planning

As noted above in Section 2, through various kinds of surveys,

we use Collegium members as an important input in directing our research

activities. In addition, through face-to-face interaction at workshops,Prin

cipal Invest igators get an " industr ia l peer review of their research."

Equally important, we have from time-to-time reported results and evalua

t i o n s t o t h e N a t i o n a l o f fi c e a n d t o S e a G r a n t D i r e c t o r s i n o u r a n n u a l

p roposa ls and in separa te memos.

Our report to Sea Grant Directors on Industry Research Needs

was c i ted in the repor t by the Counc i l o f Sea Grant D i rec tors Ad Hoc Commit

tee i n Ocean Eng inee r ing as a va luab le documen t wh ich we shou ld submi t

annually. This survey, (Appendix IV), pointed out to both MIT and UNH

(and perhaps others) and to the National Sea Grant Office the need for

research associated with unmanned, untethered vehicles. Consequently

several new important research programs are being carried out under

diverse sponsorship (See section following). The 1978 National Sea Grant

Workshop on Ocean Engineering in Sea Grant held at MIT was arranged

by the MIDAS staff and drew upon knowledgeable Collegium members for

industry representation and for representation by other government agencies

w i t h a n i n t e r e s t i n o c e a n e n g i n e e r i n g .

We are pleased that NOAA's Office of Ocean Engineering has recog

nized the expertise of the MIDAS staff in interacting with industry as
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w e l l a s t h e n e e d a n d d e s i r a b i l i t y o f f o s t e r i n g i n d u s t r y p a r t i c i p a t i o n

in research while research is taking place. NOAA/OOE is sponsoring a

program via Sea Grant which will enable us to broaden industry awareness

o f o c e a n e n g i n e e r i n g r e s e a r c h i n a c a d e m i c i n s t i t u t i o n s a n d t o e n c o u r a g e

f u r t h e r i n t e r a c t i o n a m o n g a c a d e m i c a n d i n d u s t r y r e s e a r c h e r s .

3.3 Impact of the Collegium on Academic Research Programs

T h e s u r v e y s h o w n i n A p p e n d i x - l V a n d a n e a r l i e r C o l l e g i u m s u r v e y

showed a strong interest in two related areas, "preventing and controll ing

f a i l u r e s r e l a t e d t o t h e o f f s h o r e o i l b u s i n e s s " a n d " a s t r o n g n e e d t o w o r k ,

measu re , and to con t ro l ope ra t i ons benea th the sea su r face . " Based on

the survey, we scheduled two Opportunity Brief/Workshops directed towards

the second top ic and p rov ided "seed money" fo r Pro fessor Thomas Sher idan

t o b e g i n w o r k i n g o n t e l e m a n i p u l a t o r i d e a s . P r o f e s s o r S h e r i d a n w a s l a t e r

funded under a Sea Gran t resea rch p ro jec t . We a l so p rov ided a sho r t

f o l l o w - u p s e m i n a r o n h i s w o r k . P r o f e s s o r D o u g l a s C a r m i c h a e l ' s w o r k o n

robo t submers ib les , and on some o f P ro fesso r A r thu r Bagge roe r ' s i deas

on acoustic telemetry about one year later (September 1977) in conjunction

w i t h K i m Va n d i v e r ' s w o r k s h o p o n V i b r a t i o n o f O f f s h o r e S t r u c t u r e s . I n d u s t r y

m e m b e r s p r o v i d e d c o n t i n u e d , u s e f u l i n p u t t o t h e p r o g r a m i n t e r m s o f

important information and data (e.g what do divers really do and how

often do they dive to accomplish various kinds of tasks) and input about

f u t u r e n e e d s , t a s k s , e t c .

T h e O f fi c e o f N a v a l R e s e a r c h l a t e r p r o v i d e d m o r e s u b s t a n t i a l

f u n d i n g t o e x p a n d P r o f e s s o r S h e r i d a n ' s w o r k a n d g a v e s u p p l e m e n t a l f u n d i n g

to P ro fesso r Bagge roe r t o l ook a t how acous t i c ho log raphy m igh t a i d con t ro l

p r o b l e m s . H a r b o r B r a n c h F o u n d a t i o n , a C o l l e g i u m m e m b e r, h a s a l s o p r o v i d e d

f u n d i n g t o i n v e s t i g a t e a n d d e v e l o p m i c r o c o m p u t e r - b a s e d d i s p l a y s f o r



c o m m a n d a n d c o n t r o l o f u n t e t h e r e d s u b m e r s l b l e s . M I T S e a G r a n t i s n o w

sponsoring Professor Baggeroer's research on acoustic telemetry for command

and control. In parallel another Collegium member, United States Naval

Explosive Ordnance Disposal Facil i ty, is sponsoring further vehicle develop

ment under Professor Carmichael as an extension of the Sea Grant-developed

"Robot-1" submersible. Thus a strong mult i-sponsor "man-not-under-the-sea"

research theme has evolved from industry needs and MIDAS organized

e f f o r t s .

As noted earlier, influenced to some extent by the 1976 survey,

the University of New Hampshire began a complementary program on under

water vehicles that is sponsored by United States Geological Survey (also

a Collegium member) and monitored by the Naval Ocean Systems Center,

w h i c h i n t u r n h a s a j o i n t l y s p o n s o r e d u n m a n n e d u n d e r w a t e r v e h i c l e p r o

gram. We are now in the process of discussing with USGS and NOSC the

poss ib i l i t y o f co l l abo ra t i on w i t h t hem to i n t eg ra te some o f ou r concep t s

on manipulators into the UNH/USGS/NOSC systems.

The Co l l eg ium has been a ca ta l ys t i n deve lop ing a new research

theme a rea p roposed by i ndus t r y members , r espons i ve t o t he i r needs ,

a n d t o w h i c h i n d u s t r y h a s p r o v i d e d v a l u a b l e d a t a . T h r o u g h s y n e r g i s m

fos te red by the Co l l eg ium the p ro jec t i s be ing deve loped and funded by

s e v e r a l g o v e r n m e n t a g e n c i e s a n d a p r i v a t e f o u n d a t i o n i n a n e f fi c i e n t ,

economica l way.

A second impor tan t and no tab le impac t the Co l l eg ium has had

on a research project relates to Opportunity Brief/Workshop #10, "Vibration

R e s p o n s e a n d t h e S t r u c t u r a l I n t e g r i t y o f D e e p w a t e r S t r u c t u r e s " , b a s e d

o n P r o f e s s o r K i m V a n d i v e r ' s w o r k . P r o f e s s o r V a n d i v e r ' s r e s e a r c h w a s

fi rs t suppo r ted by Sea Gran t unde r a Dohe r t y P ro fesso rsh ip and had shown



exceptional promise on some Coast Guard structures; but a major problem

had been getting cooperation and data from oil companies. Through Colle

gium members, Professor Vandiver was able to obtain proprietary data

from one oil company to analyze according to his techniques and was

subsequently asked to observe some proprietary experiments on a new

offshore structure. Professor Vandiver reported that this was the first

time he had been able to get "real" data and to participate in such an

experiment. Again the Collegium provided only the catalyst; but now

better, more useful, and more relevant results are being obtained, and

the work is continuing through the sponsorship of USGS.

Other examples could be listed, but the important point is that

industry, academic researchers. Sea Grant, and other government agen

cies have mutually benefited in important, significant ways through face-

to-face interaction fostered by the Collegium in its catalyst role.
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4 . 0 A d v i s o r y P l a n
*

Our basic advisory plan is to continue our core program of four

Opportunity Briefs and four Workshops per year and to provide special

information services and assistance for Collegium members while increasing

our e f fo r ts to improve and b roaden MIDAS serv ices . The add i t ion in Decem

ber, 1978, of a full-time Assistant Manager of MIDAS, Mr. John Bidwell,

and the synergistic and serendipitous efforts of having the NOAA Office

of Ocean Engineering contract will make some of the improvements possible.

We plan four improvement efforts. First, a prime objective of

next year's plan is to increase participation of other Sea Grant Insti

t u t i o n s i n C o l l e g i u m a c t i v i t i e s . T h e b e n e fi t s o f t h e M I D A S a c t i v i t i e s t o

MIT, to Sea Grant Institutions, and to the National program have become

clearer over the past three-and-a-half years. To date, however, MIT

has been the main Sea Grant participant and beneficiary. We have been

exploring, or are beginning to explore, with Delaware, with Texas A

& M University and with the University of Southern California ways and

means of expanding the Collegium concept. We must find a way to do

so which respects the independence and individuality of each Program

and which reflects the contributions of each while allocating income,

e x p e n s e s , a n d i n t a n g i b l e b e n e fi t s i n a n e q u i t a b l e m a n n e r. A t t h e s a m e

t ime an expanded p rog ram mus t reflec t t he un i t y o f t he Sea Gran t p rog ram

a n d t h e c o n t r i b u t i o n a n d s u p p o r t o f t h e N a t i o n a l O f fi c e . C l e a r l y t h e t a s k

i s no t an easy one , bu t s i nce t he concep t o f i ndus t r y / academ ia coope ra t i on

f o s t e r e d b y g o v e r n m e n t s p o n s o r s h i p h a s p r o v e n s u c c e s s f u l a n d m u t u a l l y »

b e n e fi c i a l t o d a t e , w e b e l i e v e i t w i l l b e c o m e p o s s i b l e .

Ou r gene ra l concep t i s t o ma in ta i n t he i den t i t y o f t he M IT Ma r i ne



Industry Collegium as a focal point and to invite association with other

Sea Grant programs that will provide additional workshops and Briefs

for the central Collegium activi ty. Each part icipating school would have

local or regional activit ies in which all corporate/government members

could participate. We envision MIT playing a lead role as "first among

e q u a l s " i n t h e o v e r a l l n a t i o n a l e f f o r t .

Second, we plan to work with past and present small companies

to find ways of more satisfactorily meeting their needs for marine research.

Expanding MIDAS' efforts in a national direction is a first step, since

distance is clearly a problem in interesting smaller companies. Our off—

campus Undergraduate Research Opportunities Program (UROP) is an avail

able vehicle for serving small companies, but we have not as yet adequately

promoted this concept. The addition of a MIDAS Assistant Manager will

e n a b l e u s t o v i s i t s m a l l c o m p a n i e s i n t h e N o r t h e a s t a n d t o e l i c i t t h e i r

cooperation in designing better services. Working with other Sea Grant

schools in joint Collegium activities will also help serve small companies

m o r e e f f e c t i v e l y.

The aforement ioned pro ject sponsored by the NOAA Office of Ocean

Engineering has already begun to have synergistic effects by helping

us become aware o f more underg radua te and g radua te resea rch p ro jec ts

a t M IT tha t may be re levan t t o sma l l company needs .

Th i rd , the MIT Sea Gran t Co l lege Program and the Co l leg ium members

h a v e a l l b e n e fi t e d f r o m p a r t i c i p a t i o n o f t h e f o u r g o v e r n m e n t a g e n c i e s

who a re members . As no ted , t he i ndus t r i a l Co l l eg ium members have been

an impo r tan t sou rce o f i deas f o r t he gove rnmen t agenc ies conce rn ing i ndus

t r i a l n e e d s f o r r e s e a r c h . T h u s t h e C o l l e g i u m h a s p r o v i d e d a n i m p o r t a n t
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mechanism for improving government/ industry/academic cooperation. Equal ly

important, MIT Sea Grant has played a significant role in fostering inter

g o v e r n m e n t a l c o o p e r a t i o n a n d c o o p e r a t i v e , c o o r d i n a t e d s p o n s o r s h i p o f

a c a d e m i c r e s e a r c h i n t h e u n d e r s e a v e h i c l e a r e a .

We in tend to more ac t i ve l y so l i c i t o the r gove rnmen t agenc ies ,

s t a t e a n d n a t i o n a l , t o p a r t i c i p a t e i n t h e C o l l e g i u m a n d t o m a i n t a i n a n d

f u r t h e r e x t e n d t h e M I D A S r o l e i n c o o r d i n a t i n g c o o p e r a t i v e , i n t e r a g e n c y

r e s e a r c h p r o j e c t s u s i n g t h e u n m a n n e d v e h i c l e p r o g r a m a s a m o d e l e f f o r t .

We a lso in tend to so l i c i t a "common in te res t g roup" o f compan ies to jo in

t he gove rnmen t agenc ies i n suppo r t i ng t he unmanned veh i c l e r esea rch

t h e m e a r e a fi n a n c i a l l y, t o p r o v i d e a n i n d u s t r i a l r e s o u r c e b a s e f o r p r o

p o s i n g d i r e c t i o n s f o r r e s e a r c h , t o o f f e r c o n t i n u a l i n p u t f o r p o l i c y s t u d i e s ,

f o r m a r k e t s t u d i e s , f o r e c o n o m i c e v a l u a t i o n s , a n d f o r g e t t i n g t h e r e s e a r c h

i d e a s i n t o c o m m e r c i a l p r o t o t y p e v e h i c l e s a t t h e e a r l i e s t p r a c t i c a l t i m e .

In essence we will be using the government/academia research effort

as a base for providing the starting point of a joint government/academia/-

industry project incorporating some of the objectives of our original MARIBUS

p r o g r a m . T h e s i g n i fi c a n t d i f f e r e n c e i s o n e o f e m p h a s i z i n g a n d s e l l i n g

already-sponsored research programs and asking the corporate members

t o a d d t o t h i s s p o n s o r s h i p , p a r t i c u a r l y w i t h r e g a r d t o e c o n o m i c , r e g u l a t o r y,

and marketing aspects. We will carry out such additional research effort

o n l y t o t h e e x t e n t t h a t i t i s f u n d e d .

Four th , as no ted in the Pro jec t Rev iew and Progress Repor t sec t ion

above, the Collegium program has included very few Opportunity Briefs

on aquaculture, biology, food or other l iv ing resources. Correspondingly,

ou r membersh ip i nc l udes ve ry f ew food and l i f e sc i ence -o r i en ted compan ies .

We in tend to make a spec ia l e f fo r t to deve lop a broader base o f Co l leg ium



- 2 9 -

membersh ip and a b roade r Co l l eg ium p rog ram by s t ronge r emphas i s on
I

life sciences, aquaculture and food. Since we feel the current program

> a n d e m p h a s e s o n " h a r d " s c i e n c e a n d e n g i n e e r i n g c a n n o t b e c u t b a c k ,

we hope to utilize the increased participation of other Sea Grant schools

as a means for expanding Collegium activity and membership in these

a r e a s .

f



- 3 0 -

5 . 0 E x p e c t e d S i g n i fi c a n c e

T h e e x e c u t i o n o f t h i s p r o j e c t w i l l c o n t i n u e t o :

1. bring the results of specific Sea Grant-sponsored industry-oriented

research and development programs to the attention of U.S. industry

i n a n o r g a n i z e d a n d u s e f u l f o r m ;

2 . he lp i den t i f y impo r tan t mar i ne eng inee r i ng and bus iness oppo r

t u n i t i e s a n d p r o b l e m s w o r t h y o f f u r t h e r r e s e a r c h o r d e v e l o p m e n t

by e lemen ts w i th in the Sea Gran t ne twork ;

3 . e s ta b l i s h n e w S e a Gr a n t / i n d u s t r y / g o v e r n m e n t t i e s t o f a c i l i t a t e

t h e t r a n s f e r a n d e x c h a n g e o f t e c h n i c a l i n f o r m a t i o n w i t h i n d u s t r y ;

4 . a s s i s t S e a G r a n t a n d o t h e r g o v e r n m e n t a g e n c i e s i n i d e n t i f y i n g

a p p r o p r i a t e d i r e c t i o n s f o r t h e i r s p o n s o r e d r e s e a r c h a c t i v i t i e s ; a n d

5 . p r o v i d e S e a G r a n t l e a d e r s h i p i n f o s t e r i n g g o v e r n m e n t / i n d u s t r y /

academ ia coope ra t i on i n r esea rch p rog rams .
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A P P E N D I X I
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MIT MARINE INDUSTRY COLLEGIUM - CURRENT MEMBERSHIP (1978-1979)

A k z o n a , I n c .
American Cyanamid Company
The Anaconda Company
A q u a t e c I n t e r n a t i o n a l , I n c .
Arcair Company
A r t h u r D . L i t t l e , I n c .
Avco Everett Research Laboratory, Inc.
Beatrice Foods Company
B e c t o n , D i c k i n s o n R e s e a r c h C e n t e r
Be l l Ae rospace Tex t r on
B e l l L a b o r a t o r i e s

The Boeing Company
B O C L i m i t e d

Bo l t Beranek & Newman, Inc .
Boston Edison Company
Campbel l Soup Company
Caterpi l lar Tractor Company
Celanese Research Company
C e n t r a l R e s e a r c h L a b o r a t o r i e s , I n c .
Chevron Research Company (Standard Oil Company of California)
Combustion Engineering, Inc.
C o m p a s s P u b l i c a t i o n s , I n c .
C o n t i n e n t a l G r o u p , I n c .
Con t i nen ta l O i l Company
The DeLaval Separator Company (Alfa-Laval)
Dow Chemical Company
D r a v o C o r p o r a t i o n
E . I . du Pon t de Nemours Company, I nc .
E G & G , I n c .
E n v i r o n m e n t a l D e v i c e s C o r p o r a t i o n
Exxon Research & Eng ineer ing Company
F o x b o r o / T r a n s - S o n i c s , I n c .
General Dynamics (Electric Boat Division)
General Electric Company, Industrial/Marine Steam Turbine Operations
General Electric Company, Re-Entry/Environmental Systems
Get ty Oi l Company
Goodyear Aerospace Corpora t ion
G o u l d , I n c .
Grumman Aerospace Corpo ra t i on
Gul f O i l Company
H e r c u l e s , I n c .
Honeywe l l I n c .
I H C H o l l a n d ( I H C S M I T B V )

I m p e r i a l C h e m i c a l I n d u s t r i e s L t d .
I n t e r n a t i o n a l P r o t e i n s C o r p o r a t i o n
I n t e r n a t i o n a l U n d e r w a t e r C o n t r a c t o r s , I n c .
I n te rOcean Sys tems , I nc .
ITT Cab le - Hyd rospace D i v i s i on
J B F S c i e n t i fi c C o r p o r a t i o n
Kenneco t t Copper Corpora t ion

c o n t i n u e d
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MIT Marine Industry Collegium - Current Membership

L i t ton Indust r ies , Inga l ls Sh ipbu i ld ing D iv is ion
Lockheed Missiles and Space Company, Inc., Ocean Systems
L o r d K i n e m a t i c s
M a c L a r e n A t l a n t i c L t d .
M a r a t h o n O i l C o m p a n y
M a r i t i m e A d m i n i s t r a t i o n
Massachusetts Science and Technology Foundation
M a s s p o r t
McLel land Engineers, Inc.
M i t s u i & C o m p a n y, L t d .
Mob i l Research and Deve lopment Corpora t ion
Mon ted i son S .p .A .
N a v a l E O D F a c i l i t y
New England Power Company
Oceaneer ing Internat ional , Inc.
The Plessey Company Limited
Raytheon Company, Submarine Signal Division
RCA Corporat ion
R o c k w e l l I n t e r n a t i o n a l C o r p o r a t i o n
S a n d e r s A s s o c i a t e s , I n c .
Sea Land Services, Inc. (R.J. Reynolds)
S h e l l O i l C o m p a n y

Spar Aerospace Products Ltd.
Sperry Marine Systems
S t a n d a r d O i l C o m p a n y o f I n d i a n a
Stone & Webs te r Eng ineer ing Corpora t ion
Sun Shipbuilding & Dry Dock Company
Tecnomare S .p .A .
T e x a c o , I n c .
T R W , I n c .
U n i l e v e r L t d .
Un ion O i l Company o f Ca l i f o rn ia
U . S . C o a s t G u a r d
U .S . Geo log i ca l Su rvey
U n i o n C a r b i d e C o r p o r a t i o n
United Technologies Research Center
Westinghouse Electric Corporation, Oceanic Division
Woodward -C l yde Consu l t an t s

T O T A L ; 8 8
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A P P E N D I X I I

ORGANIZATIONS REPRESENTED AT COLLEGIUM WORKSHOPS

1 . Members o f t he Co l l eg ium

2 . N o n - M e m b e r s o f t h e C o l l e g i u m

3 . E d u c a t i o n a l I n s t i t u t i o n s

A . G o v e r n m e n t A g e n c i e s

f
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ORGANIZATIONS REPRESENTED AT COLLEGIUM WORKSHOPS
1. Members of the Col leg ium

Amer i can Cyanam id
Amoco Corpora t ion
The Anaconda Company
Aquatec International
Aquatic Farms
A r t h u r D . L i t t l e
A v c o E v e r e t t R e s e a r c h L a b o r a t o r i e s
Be l l Ae rospace Tex t r on
B e l l L a b o r a t o r i e s

B i r d - J o h n s o n
B e a t r i c e F o o d s C o .

Boeing Co.
B o l t B e r a n e k & N e w m a n
B o s t o n E d i s o n

Campbell Soup Co.
C a s t l e & C o o k e I n c .
C e n t r a l R e s e a r c h L a b s

C o m b u s t i o n E n g i n e e r i n g
T h e C o n t i n e n t a l G r o u p

Compass Pub l i ca t i ons
C o n s o l i d a t e d C o n t r o l s

Deepsea Ventures
De Lava l Separa to r Co .
D i g i c o u r s e I n c .
D o w C h e m i c a l C o .
E . 1 . d u P o n t d e N e m o u r s & C o . , I n c .
D r a v o C o r p o r a t i o n
Dynatech R/D
E n v i r o n m e n t a l D e v i c e s C o r p .
E G & G , I n c .

Energy Resources
Env i r onmen ta l Resea rch & Techno logy
E x x o n C o r p .
Food , Chemica ls & Research Lab , I nc .
F o x b o r o / T r a n s - S o n i c s

Kypro Co.
G. E. Re-Entry/Environmental Systems
Genera l Dynamics
Genera l Research Corp .
G i b b s & C o x

B . F . G o o d r i c h

Goodyear Aerospace
G o u l d , I n c .
G r o t o n A s s o c i a t e s

G r u m m a n A e r o s p a c e
G u l f O i l C o .

H a r b o r B r a n c h F o u n d a t i o n

H a r b r i d g e H o u s e , I n c .
F r e d e r i c R . H a r r i s

c o n t i n u e d
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1. Members of the Collegium, continued

H a r t C o r p o r a t i o n
H e r c u l e s , I n c .
H y d r o A c o u s t i c s , i n c .
H y d r o n a u t i c s I n c .
In terOcean Systems
I n t e r Te c h n o l o g y C o r p .
JBF Sc ien t i fic Co rp .
Kennecot t Copper Corp .
K i m b e r l y C l a r k
K l e i n A s s o c i a t e s , I n c .
K o c k u m s M e k a n i s k a V e r s t a d s A B
Lockheed Miss i les & Space
L o r d C o r p o r a t i o n
John J . McMul len Assoc ia tes Inc .
M a c L a r e n A t l a n t i c L t d .
M a r i n e C o l l o i d s I n c .

M a r i n e C o m m o d i t i e s I n t e r n a t i o n a l I n c .
M a r i n e R e s e a r c h I n c .

M a r i t i m e A d m i n i s t r a t i o n

M a s s a C o r p o r a t i o n
Massachuse t t s Sc ience & Techno logy Founda t ion
M a s s a c h u s e t t s P o r t A u t h o r i t y
M i t s u i & C o . , I n c .
Mobil R/D Corp.
Na t iona l Fo rge Co .
N a v a l E x p l o s i v e O r d n a n c e D i s p o s a l F a c i l i t y
New England Power Serv ice
N o m u r a R e s e a r c h I n s t i t u t e

O c e a n e e r i n g I n t e r n a t i o n a l
Pech iney Ug ine Kuh lmann
P ine S ta te By -P roduc t s
P r o t o - P o w e r I n c .

RCA Corpora t ion
Raytheon Corp .
R o c k w e l l I n t e r n a t i o n a l
S a n d e r s A s s o c i a t e s
Sea Techno logy Magaz ine
S e a w a r d I n t e r n a t i o n a l
S h e l l O i l C o .

Spar Aerospace
Spec ia l i zed Sys tems , I nc .
S t a n d a r d O i l ( I n d i a n a )
S t o n e & W e b s t e r

Sun Sh ipbu i l d i ng & Dry Dock
Tecnomare S .p .A .
T h e r m o E l e c t r o n

T R W

U n i m a t i o n , I n c .
U n i o n C a r b i d e C o .

U n i o n O i l C o .

U n i t e d S t a t e s C o a s t G u a r d

Un i ted S ta tes Geo log ica l Survey
Wo o d w a r d - C l y d e C o n s u l t a n t s

T O T A L : 1 0 2
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ORGANIZATIONS REPRESENTED AT COLLEGIUM WORKSKHOPS
2 . N o n - M e m b e r s o f t h e C o l l e g i u m

Aerospace Co rpo ra t i on
A e t n a L i f e & C a s u a l t y
A m o c o P r o d u c t i o n R e s e a r c h C e n t e r

Aquacultural Research Group
B a t t e l l e C o l u m b u s L a b
B a t t e l l e P a c i fi c N W L a b

Bay Biochemical Research
The B ioEnergy Counc i l
B o s t o n G a s C o .
B o t a n & R e d m a n n
B r o o k h a v e n N a t i o n a l L a b
B r u k e r I n s t r u m e n t s
C & C Y a c h t s L t d .

Camp Dresser & McKee Inc.
Cape Cod Sea Camps
C h r i s t i a n S c i e n c e M o n i t o r

Chromal loy Ocean Resources
Department of Fisheries & Environment (Canada)
Depar tmen t o f t he Navy
Department of Commerce
Depa r tmen t o f Ene rgy
Eco log ica l Research Assoc ia tes
Embassy o f F rance
Ene r tech Co rp .
F i l t r a t i o n C o n s u l t i n g A s s o c i a t e s
F o s t e r M i l l e r A s s o c i a t e s I n c .
Genera l Research Corp .
G e n u P r o d u c t s C a n a d a L t d .

G i l b e r t A s s o c i a t e s
IEEE Spect rum
In te rna t i ona l Deve lopmen t Resea rch Cen t re
I n t e r n a t i o n a l S a l t

K a n e m a t s u G o s h o I n c .

K e i t h , F e i b u s c h A s s o c i a t i o n
Le icons Euphor ia Monadnock AFC
L i t t l e H a r b o r L a b o r a t o r i e s

L o s A l a m o s S c i e n t i fi c L a b .
Mar ine P roduc t Deve lopmen t
M a s s . P I R G

M i t t e l h a u s e r C o r p .
MITRE Corp.
M o n s a n t o C o r p o r a t i o n
M u e l l e r A s s o c i a t e s I n c .

M u r p h y P a c i fi c M a r i n e S a l v a g e
Nalco Chemica l Corp .
Nat iona l Adv isory Comm. o f Oceans & Atmosphere
N a t i o n a l R e s e a r c h C o u n c i l ( H a l i f a x )
Naval Ocean System Center
Nava l Sh ip R/D Center

c o n t i n u e d
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2. Non-Members of the Collegium, continued

Nava l Underwater Sys tems Center
New Eng land E lec t r i c Co.
New England Ocean Services
New Mexico Solar Energy Institute
N e w Y o r k L i f e I n s u r a n c e C o .
Nor theas t So la r Energy Cen te r
O c e a n I n d u s t r y M a g a z i n e
O c e a n M i n e r a l s C o .
Office of Ocean Engineering
O f fi c e o f S e a G r a n t
O f f s h o r e D e v i c e s
P a c i fi c G a s & E l e c t r i c
Portsmouth Naval Shipyard
P o t t e r & M c A r t h u r I n c .
T h e P r o c e s s C o .
S N C P r o t e i n C o n s u l t a n t s L t d .
S c i e n c e A p p l i c a t i o n s I n c .
S e a F o u n d a t i o n , I n c .
S o u t h e r n C a l i f o r n i a G a s C o .
S t a n f o r d R e s e a r c h I n s t i t u t e
S t a u f f e r C h e m i c a l C o .

S u n m a r k E x p l o r a t i o n C o .
Technical Consulting Service
T e t r a T e c h , I n c .

Transportation Systems Center, Dept. of Transportation
U S S I A A s s o c i a t e s

T O T A L : 7 5
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ORGANIZATIONS REPRESENTED AT COLLEGIUM WORKSHOPS
3 . E d u c a t i o n a l I n s t i t u t i o n s

C a l i f o r n i a I n s t i t u t e o f Te c h n o l o g y
C l e m s o n U n i v e r s i t y
C o l u m b i a U n i v e r s i t y
H a r v a r d U n v e r s i t y
K a r o l i n s k a I n s t i t u t e
^ M a s s a c h u s e t t s I n s t i t u t e o f Te c h n o l o g y
N e w Yo r k I n s t i t u t e o f Te c h n o l o g y
"Oregon State University
P u r d u e U n i v e r s i t y

Rutgers Medical School
State University of Ghent
' ' T e x a s A & M

'■Universi ty of Cal i fornia
University of Colorado
• ' U n i v e r s i t y o f D e l a w a r e
^Univers i ty o f F lor ida
• ' U n i v e r s i t y o f H a w a i i
University of Massachusetts
•'University of Miami
"University of New Hampshire
"University of Puerto Rico
•'University of Rhode Island
"Woods Ho le Oceanog raph i c I ns t i t u te
Worcester Polytechnic Insti tute

T O T A L : 2 4

" a S e a G r a n t I n s t i t u t i o n
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ORGANIZATIONS REPRESENTED AT COLLEGIUM WORKSHOPS

4 . G o v e r n m e n t A g e n c i e s

Members of the Collegium (from list #1):

M a r i t i m e A d m i n i s t r a t i o n
M a s s a c h u s e t t s P o r t A u t h o r i t y
U . S . C o a s t G u a r d
U .S . Geo log i ca l Su rvey
N a v a l E x p l o s i v e O r d n a n c e D i s p o s a l F a c i l i t y

T O T A L : 5

Non-Members of the Collegium (from list #2):

Department of Commerce*
Depar tmen t o f Ene rgy
Department of Fisheries & Environment (Canada)
Depa r tmen t o f t he Navy*
Embassy o f France
Nat iona l Adv isory Commiss ion on Oceans & Atmosphere
N a t i o n a l R e s e a r c h C o u n c i l ( H a l i f a x )
Naval Ocean System Center*
Naval Ship R/D Center*
Nava l Unde rwa te r Sys tems Cen te r *
O f fi c e o f O c e a n E n g i n e e r i n g *
O f fi c e o f S e a G r a n t *
P o r t s m o u t h N a v a l S h i p y a r d *
Transportation Systems Center, Dept. of Transportation

T o t a l : U

T O T A L G O V E R N M E N T A G E N C I E S R E P R E S E N T E D : 1 9

* N o t e : T h e s e a r e n o t r e d u n d a n t l i s t i n g s . F o r e x a m p l e , p e r s o n s
who indicated they were on the Department of Commerce staff are
d i f f e ren t i a ted f rom those who i nd i ca ted they we re pa r t o f OOE.
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M E M B E R S F O R O N E Y E A R

1975-1976

BASF Wyandotte Corp.
C a r t e r C h e m i c a l C o .

B i rd -Johnson Co.
F o o d C h e m i c a l & R e s e a r c h L a b , I n c .

H a r b r i d g e H o u s e , I n c .
High Voltage Engineering Corp.
Hydroacoust ics, Inc.
Hydronaut ics , Inc .
IMC Corpo ra t i on
I n t e r Te c h n o I o g y C o r p o r a t i o n
M a r i n e C o m m o d i t i e s I n t e r n a t i o n a l
M a r i n e R e s e a r c h , i n c .
Massa Co rpo ra t i on
John J. McMuIlen Associates, Inc.
Nat iona l Forge Co.
O c e a n i c s , I n c .
Pearlson Engineering Co., Inc.
Pechiney Ugine Kuhlmann Development, Inc.
P i n e S t a t e B y - P r o d u c t s , I n c .
P u r e x C o r p . , L t d .
The Rochester Corp.
T R A C O R , I n c .
H O P, I n c .

1976-1977

B . F . G o o d r i c h
G r o t o n A s s o c i a t e s
H o o k e r C h e m i c a l

Margen Internacional
Pro to -Power Management Corp .
S e a w a r d I n t e r n a t i o n a l , I n c .

V e r s a r , I n c .

1977 -1978

Dynatech Corporation
H a r b o r B r a n c h F o u n d a t i o n
H a r t C o r p o r a t i o n

Liberty Mutual Insurance Co.
Swed i sh I ndus t r i a l Deve lopmen t Co rp .

c o n t i n u e d
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MEMBERS FOR TWO YEARS

1975-1977

G i b b s & C o x I n c .
F r e d e r i c R . H a r r i s I n c .

Kimber ly-Clark Corp.
K l e i n A s s o c i a t e s , I n c .
Kockums Sh ipya rd
N o m u r a R e s e a r c h I n s t i t u t e

Perry Oceanographies, Inc.
Specialized Systems Inc.
Un ion Carb ide Corp .
Z a p a t a C o r p .

1976 -1978

Conso l i da ted Con t ro l s Co rp .
D i g i c o u r s e , I n c .
E n v i r o n m e n t a l R e s e a r c h & Te c h n o l o g y, I n c .

M E M B E R S F O R T H R E E Y E A R S

1975-1978

C a s t l e & C o o k e , I n c .

D e e p s e a Ve n t u r e s , I n c .
M a r i n e C o l l o i d s

S t a n w i c k C o r p o r a t i o n

V
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A P P E N D I X I V

RESULTS OF 1976 COLLEGIUM SURVEY
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY
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November 23, 1976

t T O : S e a G r a n t D i r e c t o r s

F R O M : N o r m a n D o e l l i n g

SUBJECT: Industry Research Interests and Needs

One of the benefits of the MIT/Marine Industry Collegium is the
oppor tun i ty to in te rac t w i th indus t r ia l members on fo rma l and in fo rma l
levels to obtain suggestions, evaluations and critiques from them concerning
o u r p r o g r a m .

One of the formal mechanisms of interact ion is an annual survey
of Collegium members' research interests and needs which we use as one
input in planning Collegium activities, our research programs and our
adv isory p rograms. The resu l ts o f th is survey shou ld be use fu l a lso to
the Sea Grant network and to the Nat ional Office, hence th is memo. I f
you have any comments or questions on the summary below please call me.

S U M M A R Y O F S U R V E Y

A . F i r s t Te n To p i c s

Based on the responses of 62 members, the ten most inportant topics
w e r e :

1 . M a r i n e M a t e r i a l s

2 . D e t e c t i o n a n d M o n i t o r i n g o f O i l S p i l l s

3 . A c o u s t i c N a v i g a t i o n a n d P o s i t i o n i n g

U. Underwa te r I nspec t i on o f O f f sho re S t ruc tu res

5 . A c o u s t i c D a t a C o m m u n i c a t i o n

6 . U n d e r w a t e r P o w e r S o u r c e s

7 . P r e v e n t i o n o f O i l S p i l l s

8 . O i l S p i l l C l e a n U p

9 . A c o u s t i c C o m m a n d a n d C o n t r o l

1 0 . M o n i t o r i n g S t r u c t u r a l I n t e g r i t y o f O f f s h o r e S t r u c t u r e s

Room 1-215 77 Massachusetts Avenue Cambridge, Massachusetts 02139 617/253-4434
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These apparently diverse subjects really reduce themselves to two major areas
o f i n t e r e s t , c o n c e r n a n d n e e d :

A. Topics 1,2,4,7,8 and 10 relate to needs for preventing and
c o n t r o l l i n g f a i l u r e s r e l a t e d t o t h e o f f s h o r e o i l b u s i n e s s .

B. Topics 3,5,5 and 9 show a strong need to work, to measure
a n d t o c o n t r o l o p e r a t i o n s b e n e a t h t h e s e a s u r f a c e . A c o u s t i c
waves have been and will remain the appropriate tool. The ?
theory and practice, however, needs more support and stimula
tion to reach the levels of technology of the equivalent
electromagnetic theory and pract ice.

In addition to selected lists of topics which Collegium members
were asked to rate, members were given the opportunity to suggest topics of
their own. It is difficult to summarize the rich variety of subjects
suggested under each category, but some generalizations can be made.

First, for all categories the comments above (concerning interest
in preventing and controlling oil spills, and "the interest in underwater
acoust ics) s t rong ly app ly.

Second, there is a strong interest in shipboard instrumentation
for better navigation and control, for docking, for measuring motion of
and resulting strains in ships in a sea way, for measuring the state of the
sea from a ship and the like.

Third, there is a family of interests in measuring and monitoring
sea states and monitoring environmental variables over great areas and long
times, and interest in doing so remotely.

Fourth, the interests and ranking clearly show a strong interest
in engineering in the ocean environment.

B. The Last Twenty Topics

The last twenty top ics are l is ted be low. Note that th is indust r ia l
audience does not perceive the life science related topics as interesting.

1 1 . W a v e F o r c e s o n O f f s h o r e S t r u c t u r e s

1 2 . T r a n s m i s s i o n o f P o w e r i n a S e a E n v i r o n m e n t ^

13. Locat ion of Offshore Pipel ines

1 4 . B o t t o m , S i ± > - B o t t o m P r o f i l i n g

1 5 . C o l l i s i o n A v o i d a n c e f o r S h i p s

16. Convers ion o f Wave and Tide Energy

17. Wind Energy fo r Mar ine Sys tems
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18. Secruity and Protect ion of Offshore Structures

19 . S tab i l i t y and I n teg r i t y o f P ipe l i nes

2 0 . A u t o m a t i o n o f M e r c h a n t S h i p s

2 1 . O i l S p i l l T r a j e c t o r i e s

22. Wave Forces on Pipelines

23. Propert ies of Mar ine Soi ls

24. High Performance Water Craft

2 5 . V o i c e C o m m u n i c a t i o n U n d e r w a t e r

2 6 . S h e l l F i s h A q u a c u l t u r e

2 7 . C l o s e d C y c l e A q u a c u l t u r e

2 8 . F i n F i s h A q u a c u l t u r e

2 9 . F a r m i n g o f K e l p

30 . Economic Uses o f Unde ru t i l i zed Spec ies
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