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SUMMARY 

This has been a year of transition with the International Center
 
for Marine Resource Development (ICMRD) moving forward under rnriewed
 

University support, with a revised organization and new leadership, 
with the re-establishent of interest on the part of the U.S. Agency 
for International Development in support of fisheries projects, and 
with broadened support including backing from the National Science
 

Foundation and Resources for the Future.
 

The present director, Nelson Marshall, took office at the begin

ning of the year, serving as chairman of a newly founded executive 

cor ittee. In addition, the University appointed a body of Center 

Associates from the ranks of the faculty, all--as documented in
 
this report--.interested in and committed to fostering the growth
 

of the IC1.MRD program. 

a regar ial pn of this much of the ener ,'phase ma.i-tude, 

has gone into the planning of things to come. Thus, while the spe

cific acco:pIishments of the year are listed with some satisfaction, 
ICMRD can characterize its accomplishments best in terms of activities 

scheduled for the coming year (at the end. of the Summary), including 

projects started slowly after July 1, 1973. 

PRINCIPAL ACCO0PLISHMENTS OF 1972-73 

Of the two research projects handled under the auspices of ICMRD, 
one, An Evaluation of the Implications of Alternative Ocean Management 

Schemes for Tuna, was completed; the other, a Research and Development 
Maricultuy-e--Fisherics Project in Puerto Rico was recently launched 
after a year of planning. The tuna study provides the concerned 

countries preparing for the upcoming Law of the Sea Conference with 
background data for deliberations relative to the major high seas 
stock. The study authors (Professors Norton and Saila) suggest the 
alternative of a global policy combined with regional management. 
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A document entitled Assessment of the Marine Fisheries Development 

Needs of the Latin Am.eirican Countries in the Organization of American 

States was prepared by ICMRD in Nay. In spite of circumstances compell

ing a rushed compilation, the draft that was prepared has proven useful 

in subsequent deliberations. 

The 	 Consortium on the Delelopnent of Technology, bringing together 

food technology and related capabilities of five universities (Univers

ity of California at Davis, Michigan State University, University of 

Rhode Island, University of Washington and University of Wisconsin at 

Madison), is now operating on several fronts: 

The pilot program continues as a major concern and involves 
collaboration with the Institute for Technolorical and 
Industria]l Research in Ccntral America to develop food 
technology e:.pertise. 

•CODOT 	 has signed an agreement with Kasetsart University 
in Thailand to assist in food technology matters. 

A l.arer: fced e olog' _,-oje;ct i. being pJZined in Brazil 
with the Instituto de Tecnological de Alimentos. 

The central administration of CODOT is handled at URI under ICMRD 

with Professor C. 0. Chichester serving as Executive Chairman for 

the Consortium. The spectrum of food technology development in CODOT 

programs include many aspects of marine resource developmrent of inter

est with respect to the ICMRD participation. 

Other programs at URI which relate to international marine oriented 

endeavors have continued to be quite active: 

The Law of the Sea Institute held its eighth annual confer
ence in Kingstcn in June on the topic The Emerging Regimes 
of the Oceans. About 190 people representing 35 countries 
attended. fthe Institute also held a workshop in May in 
Nassau on the Hazards of Maritime Transit. 
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The Naster of Narine Affairs program, an overview curri
culum for persons contemplating 	broad-area marine work,
 
had a class of 18, with two foreign students partici
pating. This marked the-beg-inning of a shift of em
phasis to create a multinational thrust in this program
with support for foreiign students forthcoming froT11 URI, 
UNESCO, foreigni countries, and private sources. 

The Certificate Program in International Development, .a 
supplementary educational feature available to masters 
candidates in various fields, enrolled 15 students in 
its core seminar.
 

Two conferences were convened with IClIRD backing during the 
year: one on Socio-eccnomic Research Issues in Fisher
ics Developmcnt, bringing together 20 invited partici
pants from 12 institutions and 3 countries in a workshop
format; the other, a slightly larger assemblage with an
equally diverse representation, was a Symposium on Brit
ish Cor!-.on:ea.t ! Politics. In addition, ICERD conducted 
a brief series of seminars featuring the work of URI 
faculty. 

Apart from such programned activities, several Center Associates 
and r)thrrs vom-.{:ig "ndividduai!y 	 had been actively engaged in relevant 
pursuits. Stated by name and subject, these are: 

Faculty Nember 	 Assts. Topic [comments in brackets] 

Lewis M. Alexander 2 Marine-related Activities in 
the Caribbean--Gulf of
 
Mexico Basin
 

James G. Bergan 1 Stability of Peruvian Anchov
etta Oil
 

Clinton 0. Chichester 5 Development Program Directed 
Tung-Ching Lee toward Infant Food Based 

upon Indigenous Proteins. 

[applied to Chile with counterparts working there; includes 
uses of marine proteins]
 

James W. 	Cobble Carbonyl AcctmuLlation during 
Bro,,ning 

[completed his second year as Chief of the U.S. AID-funded 
.party on agricultural research in Korea] 
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Faculty Nerer Assts. Topic [comments in brackets] 

Spires M. Constantinides 5 Improvements in Marine Food 
Utilization
 

[included work in residence at the Universidad Catolica de
 
Valparaiso]
 

Ronald G. Cummings 
 Water Resources Management
 

[dealt with problems of seawater Intrusion into freshwater
 
supplies] 

Howard H. Foster, Jr. 
 I Caribbean Resource Develop
ment Planning and Admin
istration
 

[projectc 
 a system of planning for resuurce development in
Antigua and St. Kitts, Nevis, Anguilla] 

Harlan C. Lampe 

partScipai-i in . ... " .in dcvc~c'rIE-, countit-s, also prepared for upcoming study ofwater inanagemc1nt as affecting Mexican lagoons] 

Leif C. 11. Landberg 
 2 A Bibliography for the Anthro
pological Study of Fish
ing Industries and Mari
time Communities and an 
Index of Recent Marine 
Research
 

[completed compilation of annotated references and index] 

Nelson Marshall 2 Food Transfer Studies in 

Support Production in
 
Coral Reef Lagoons
 

[established food chain base for coral lagoon populations,
including fisheries stocks] 

Coral Reef and Reef-Lagoon 
Studies 

[mostly dcvcted to litcrature review in preparation for study oneffects of r;an-induced stresses on reef and associated environ
ments] 
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Faculty Member Assts. Topic [coirirents in brackets] 

Scott H. Marston Study. of U.S. Oil Interests 
and Possible Internation
al Seabed Controls 

[suggested that U.S. oil interests will be served and potential

conflict with OPEC will be eased by an international r6gime

for the seabcd] 

Saul B. Saila 
 2 Fishery Potential of the In
shore Tropical Reef En
vironment 

[assessed, in conjunction with N. Marshall, the level andnature of the fisheries potential of coral reef, and ad
jacent environments ]
 

Mathematical Model of Sal
monid Rearing Facilities
 

[high density salmon rearing and American lobster culture, by
Professon2 M-eade and Sastry, have also aroused interest, thoughtran-.fertility to: deveoping counitries lies in advancing tech
i-u LIl t haii applications]i 

John C. Sainsbury 
 Advisory Activities in
 
Planning Commercial 
Fisherman Training
 

Programs
 

[devoted three months to setting up a commercial fisheries
training prog'ram in Ecuador and about two months advising in 
an FAO program similar in nature in Indonesia; Prof. Sainsbury also studied the fishing industry as now operating and
being developed in New Zealand and Fiji]
 

Milton Salomon 
 1 Improve-ment in the Tech
nology of Traditional
 
Hot Fish-Smoking in 
West Africa
 

C. Robert Shoop 
 2 Mariculture of Sea Turtles
 

[developed rare element tag (europiu 
for use in natural
 
history rcsearch of hi: key aquaculture species]
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Faculty Member Assts. Topic [comments in brackets]
 

John McN. Sieburth 1 Seaweed as a Habitat for 

Yeasts
 

Peter T. Wadsworth Economic Structure of the 

Mexican Shrimp Fishing 
Industry
 

[project almost completed with many recorinendations which
should be of use to the industry]
 

Thomas F. Weaver
 

[pursued planning with the Southeast Asian Development Groupon inshore fisheries development] 

Many of the assistants in the foregoing studies were workers from
 
foreign countries; in fact, close to 50 foreign students were working
 
-atUP Iin : 
 rir cntc2 duaiirig the past year. By count
ries, the list 
 includes: 

Bangladesh 1 France 1 Kuwait 1Belgium 1 Greece 1 New Zealand 2Brazil 2 India .3 Peru 
 3
Chile 
 3 Indonesia i 
 South Africa 1
China, Republic of 
15 Israel 
 1 Spain 1
Colombia 
 2 Japan 1 Sweden 1Ethiopia 
 1 Korea 
 2 Thailand 
 1
 

By subject areas:
 

Food Technology and other Food Science categories 17Oceanography 
12

Ocean Engincering and other Engineering areas 4Res'ource Economics and Business Administration 9Fisherman Training 
1
 

Marine Affairs
 

The following staff positions were added during the past year: 
executive assistant, research associate in resource economics,
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fisheries biologist (established but yet to be filled), research
 

librarian, on-site coordinator for Puerto Rican studies, overseas
 

support officer. 

Of the many foreign visitors to URI reviewing marine resources
 

work during the past year special note is made of the following: 

Delegation of the Pecl1e's Republic of China to 
the United Ization:; Seabed Coi:mittee--one day 
visit hosted by Provost Knauss as an introduc
tion to marine affairs interests at URI. 

The Joint Russian-U.S. Working Group of Marine 
Pollution and Its Effects on .arine Organisivs 
held its opening meeting at URI in the spring. 

PROGRAI:S FOR THE FUTURE and, specifically, activities as presently 

scheduled for the coming year are sumarized in Section V of the 

Report, highlighting: 

'M jor Tnr;titu.J enil Prc~rai.ns 

A plan is being formulated for a coherent, topical program in 

World-Wi de Artisan Fisheries Dvelopmcnt, bringing together existing 

ICNRD work in this area, adding at least one subproject, hopefully 

in East Africa, relating to the work of the other groups contributing
 

to the upgrading of subsistence fisheries to artisan levels, and sup

porting conferences and advisory work in the artisan fisheries area.
 

The Research and Development-Fisher.cs Project in Puerto Rico is 

continuing with eight participating investigators from URI and the 

Puerto Rico Nuclear Center of the University of Puerto Rico, the ef

forts being ain.ed at formulating a substantive fisheries development
 

plan.
 

Smaller Instituticnal Projects 

A study is being launched titled Surfaice Water Hanagement for Ir

rigation and La:-ocn Environrienta2 Modification concerned with conditions 

http:Development-Fisher.cs
http:Prc~rai.ns
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affecting lagoon areas in Mexico which are important in the harvest
 

fisheries and aquaculture.
 

Green Turtle Research is continuing probing the natural history of
 

the species using a rare element (europiuiq) tag developed here and ex
ploring prcblems obstructing successful in-hatchery reproduction. 

Advisory Services
 

Two Planning Wor.zshops, one at the University of Dar es Salaam in 
Tanzania and one at the Universidad Catolica de Valparaiso, Chile are 
scheduled to help universities in developing countries to upgrade
 
their research and education bearing on the marine resources.
 

A paper on the Resource Potential and Economic Considerations Re
lating to Developrt-rnt Assistance in Fisheries is 
 being completed. 

A Fisheries 1 bliogrnnhic Scav'ch is scheduled on behalf of OAS. 

At least introductory advisory work will be done on techniques
 

for Upgrading the Az:ores Fisheries.
 

Consulting 

An assessment of the Potential for Coastal Aquaculture in British 

Honduras is scheduled for early fall. 

Further advisory services will be provided on Curriculums for Fish
erman's Training Schools probably starcing Ecuador thein at Escuela 
Superior Politccnica de Litoral. 

Conference and Workshops 

A Seminar ,and 1'.crYs;hon cn Ccastal Artisan Fisheries is planned for 
Central Amer.Ica n nid-wnnter. 
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A conference on the possible Role of U.S. Sea Grant in the Inter
national Field is to be held in Newport, Rhode Island either this
 
spring or the following fall..
 

In October a one-week program will be held at URI for Foreign
 
Students Patc-tcating 
 in the National Oceamographic Data Center 
Training Propram.
 

Individual Purnuits
 

This is not detailcd herein but is destined to be even more
 
diverse and comprehensive than the projects listed for the past
 

year.
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I. DIRECTOR'S STATEMENT 

Nelson Marshall Director, International Center for 
Marine Resource Development 

In the spring of 1969, the University of Rhode Island, with the 
help of a 211 (d) grant from the United States Agency for Internation
al Development, established its International Center for Marine Re
source Developtent (hereinafter referred to ICMRD). premisesas The 

on which ICMRD was founded 
 are indicated by the following excerpts 
from the original proposal:
 

"The University of Rhode Island proposes to strengthen its
research, teaching, consultation, and service capabilities

in marine resources, especially, to expand current Univers
ity marine resources capabilities to an international di
mension. 

"This Center wiji allow the University to direct to the
proble.s of less nationsdeveloped its existing, planned,
and propo(;ed integrated strength in development economics,
marine resource economics, marine biology, oceanography, 
ocean engineering, fisherman training, fishing gear re
search, food tcchnology, marine resource extension work 
and supporting sciencesocial interest. 

"Funds requested in this proposal will be used to engage

present faculty to enlarge on their interests in inter
national. studies, to hire new faculty with these interests,
to support domestic and foreign graduate and special stu
dents whilc they pursue their education or training in 
programs reilevant to the purposes of this Grant, to im
prove library holdings, to help finance visiting lecturers
for seminars, courses and symposia and to provide for 
necessary supplics and travel related to -this program." 

That the Center has indeed strengthened the University's role and ef
fectiveness in the manner intended is documented by this Annual Report. 
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While the objectives of the Center have not changed signifi

cantly, organiational changes, growing out of the experience of 

the first year's effort, have been effected. In the main these 

grow out of cn internal reassessment study undertaken during 1971

72, midway in the 211(d) five-year grant period. Originally guid

ance was given to the Dircctor by a pIanning and advisory committee. 

No. (effectiw., July 1, 1.972, with the appointment of Nelson Marshall 

as the new dizector) 1 the Director reports directly to the Provost 
for Marine Affairs and chairs an Executive Committee of rotating 

personnel. Initially, except as specific positions and grants were 

funded, there was no imiversity faculty recognition of participation
 

and interest in ICNRD. Now (effective July 1, 1972) there is a body
 

of Center Associates co-r:itted to the program. While these Associ

ates have their, academic Lomes in appropriate departments, they re

late to IC'" in1 muchl same way as graduate fculty members who, 

while attached primariiy to many departments, serve collectively
 

as rneCLbers of a Graduate School. 

The present roster., 'uldated to apply to 1973-74. of these 

Center Associates is as follows: 

Lewis 1. Alcxander, Professor of Geography, and 
Director, .aster of Marine Affairs Program 

2Ciinton 0. Chichester, Professor of rood and Resource
 

Chemistry, a:Lid Executive Chairman, Consortium for 
the Development of Technology (CODOT) 

James W. Cobble, Professor of Animal Science
 

Spiro; 11. Constaritinides, Assoc. Professor of Food 
and 1N[utriticial Science and Piochemistry 

2Ronald G. Cum;ings, Professor of Resource Economics,
 
and Chairman of Department 

Joel B. Dirlam, Professor of Economics
 

iThe former director, Lucian 1. Spraguc, is now Fisheries Specialist 
at the Internatio:-.al Lanl for Reconstruction and Development. 

2Part of faculty salary paid, when not on leave, ICNRD. 

http:Internatio:-.al
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Howard H1.Foster, Jr., Asst. Professor of Community 
Planning and Area Development
 

John K. Ganble, Asst. Professor of Marine Affairs, and
Director, Law of the Sea Institute 

John 11. Gates, Asst. Professor of Resource Economics 

2 James J. Griffin, Executive Assistant to ICNRD 

Andreas A. Holmsen, Professor of Resource Economics
 

Sidney J. Holt, Adjunct Professor of Oceanography, andU.N. Senior Regional. Scientific Advisor, International 
Ocean Institute, Royal University of Malta 

John A. Knauss, Professor of Oceanography, and Provost 
for Marine Affairs 

2Harlan C. Lampe, Professor of Resource Economics 
2 Tung-Ching, Lea, Asst. Professor of Food and Resource 

Chemist2y 
2Nelson arshall, Professor of Oceanography and Director, 

ICM.RD 

2james F. McFarland, Asst. Professor of Resource Economics
 

Aloys A. Nichel,
- I't ro ,rs 

Professor of Geography, and Acting Vice 
President for Academic Affairs
 

Foster If. Niddleton, Professor 
of Ocean Engineering 

2Virgil j. Norton, Professor of Resourc-e Economics
 

2Candace Oviatt, Research Associate, Graduate School of
 
Oceanography
 

3John J. PoEgie, Assoc. Professor of Anthropology, and Chair
man, Department of Sociology and Anthropology 

2 Richard 13.Polnac, Asst. Professor of Anthropology 

William R. Rosegran, Professor of Sociology
 

2See footnote, previcus page.
 

3Paid, during leave of absence, from ICMRD funds. 
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Saul B. Saila, Professor of Oceanography and Zoology, 
and Director, Marine Experiment Station 

John C. Sainsbury, Assoc. Professor of Fisheries and
 
Marine Technology and Chairman of Department 

Milton Salomon, Professor of Food and Resource Chemistry
 

Robert C. Shoop, Assoc. Professor of Zoology
 

21rving A. Spaulding, Professor of Resource Economics
 
and Sociology 

2Thomas F. Weaver, Asst. Professor of Resource Economi.cs
 

On reading the Summary and sections I (Director's Statement), 
II, III and IV (Accomplishmets During Year; Institutional Programs; 
Planning; and Individual Faculty Activities) respectively, one en
counters numerous examples of the participation of these Associates 
and can scnse the give and take between general niversity growth 
and program sponsorship by ICIMRD. Specifically, of the 30 Aisoci
- • artr nc Fciv:.iI "r pr.r.....,he not SD ln
volved retain their links to the Center through their administrative 
and teaching roles. On an average, the 26 faculty mentiohed are 
probably devoting about 25% 
of their time to international work.
 
Typically, each has one to three graduate students working with him 
on international work; furthermore, the roster of foreign students
 
pursuing marine studies at URI extends far beyond those on ICMRD 
assistance assignments, totalling over 40 as section V indicates.
 

Another change, following the mid-way'assessment, was the de
liberate broad2cning of the support base. While AID 211(d) continues, 
by all means, to be the largest element of support, funds have now 
been procured for projects sponsored by the National Science Found
ation, by Resources for the Future, and by certain Developing
 
Countries (see the CODOT reports, section II). 
 URI, in addition to
 
its broad backing in the cooperation of faculty members and in
 
space and facilities, has assured the Center funds up to $25,000
 

annually.
 

2Se6 footnote, page 11. 

http:Economi.cs
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Additions to personnel, either filled or planned during the cur
rent report year arc:
 

Executive A ssistant for ICRD: 
 James Criffin. This appointment
vides for asiSItir prothe Director in the development of new marine resource venturcs, preparing special technical and administrativeports, reviews, and prusentations re
for state, federal and internationaluse, coilsulti1-: and suervi,,inE in organization"- and nagemnt-systemtasks, conducting interviews and tours, and in general, representingthe Directoz. as needed at URI, in the U.S. and overseas.
 

Research Libraian: 
 Jacaueline P. Alexander. On making this appointment IC2:X.D is inlementi.g its plan to expand arrangements for a research library on internati onal marine resources r.aterial. Since Mrs.Alexander ;ill. not assume duties until August, the anticipatedcomplishrents aclie ahead. This effort will be acccmplished by a parallel expenditur to publish ICI.:RD accomplishments more promptly andmore adequately. The 1.:arine Advisory Service of URI has agreed to
assist in this objective.
 

Research Assoc4to 
 Resource Economcs: Dr. John G. Sutinen. Dr.is .uti.enasis g faculty members in the Departrrnt of ResourceEcono.m:ics in research and advisory activities in the international
 
development fie.d.
 

,,.ti.tu . U uVer 
U.S. 

S ucort Office: Thomas S.AiTR adol,. i3y establish-ing, Estes, retiredie overseas support office, ICMRDwill greatly enhance its capability to handle projects abroad.
 

Visiting PoF, 
 er of F-islieries Eiolopy: to be selected. While acomitmnrt h o riadebeen to add such a person, the search coisnittee
has not fillec the opening. If funding *permits, this 
position willbe a contiTuing One and will round out the added roster of facultycontemplated when the IC1MRD program was launched in .969.
 

Professors 
Pollnc and McFariand: were appointed to fill open
faculty positions ir Anthropology 
 and Resource Economics respectively (See listings under Center Associates above). 

Of the many visitors received during the past year, of special

interest was the cne-day on-site portrayal of URI programs arranged 
by Provost Knauss, for the benefit of the delegation to the United 
Nations Seabed Committee from the People's Republic of China. Eleven 
Chinese delegates attended. 
Also of interest was 
the first organi
zational meeting held at URI of the Joint U.S.-Russian Working Group 
on , arine ol.u'-"on and Its Effects on Marine Organisms. There are 
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ten Russians and ten U.S. scientists in this group, which included
 
Dr. John A. Knauss of URI. The formation of this group reflects 
recent summit agreements to promte technical exchange between 
scientists of the two countries. 
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II. ACCOMPLISHMENTS DURING YEAR--

INSTITUTIONAL PROGRAMS
 

AN EVALUATION OF THE IMPfLICATIONS OF ALTERNATIVE 

OCEAN I"IANAGEM11NT SCHEiMES FOR TUNA 

Virgil T. Norton 
 Professor of ResourcQ Economics
 

and Economics 

Saul B. Saila 
 Professor of Oceanography and
 
Zoology
 

Assistant: Deborah T. Westin, U.S.A.
 

Tuna resources of the ocean are 
among the most important .fishery
 
resources of the world. 
 They represent a significant source of both
 
food and foreign exchange for many countries. Because of tuna's world
 
wide importance as 
a fishery resource, consideration during the 1973
 
United Nations Law of the Sea Conference of appropriate management
 
agreements for tuna will be of great interest. 
A basic problem ex
ists, however, in that many of the countries participating in the
 
1973 United Nations Law of the Sea Conference do not have a sound 
base of information concerning the complications of various manage
ment schemes for world tuna populations.
 

To assure 
for all countries access to crucial information regard
ing this important species; it was deemed critical that appropriate
 
information be collected, evaluated, prepared and disseminated to
 
nations taking part in decisions regarding this resource. To this
 
end Profesors Saila and Norton have performed an 
evaluative study of
 
the world's tuna rcsources for the Resources for the Future, Inc. 
This study has accumulated and interpreted information which:
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Identified the geographical distributions of the various 
tuna populations of the world. 

Determined the relative catch by country and groups of 
countries. 

Identified trends in fishing effort and probable effects 
on tuna stocks. 

Determined relative access to tuna stocks by countries orgroups of countries as a result of alternative ocean 
management schewms. 

The study, which is being presented at the United Nations Law of 
the Sea Conference Preparatory Session in Geneva, included the follow
ing observations:
 

The distribution of tunas and related species extends 
over a vast expanse of the world oceans in the tropical,sub-tropical and te:rpeate zones. The important tunaspecies are active migrants throughout much of their lifespan but eem to occur primarily between 350 North and 300 
South laciZudes. 

Tunas are high on the marine trophic web. As a result,their maximtu, average sustained yield is estimated to berelatively low, in contrast, for exale, to herring-likefishes which utilize phytoplankton directly. The tunafisheries are at present, however, among the most important
oceanic resources in the Atlantic, Pacific and IndianOceans. An estimated 1.58 million metric tons (MT) oftunas, bonitos and related species, excluding the billfishes, were captured in 1970. This represented 2.3 percent by volume of the world yield of 69.3 million MT offish and shellfish reported for the same period. 

Because tuna species have a high market value, the monetary value of the tuna fishery is proportionately higherthan the volume figure indicated. It is estimated thatthe 1970 ex-vessel value of the world tuna fisheries wasabout 632 million dollars (U.S.) or 10 percent of thevalue of the world landings of fish and shellfish for 
that year. 

Although more than 110 countries are actively engaged intuna fishing throughout the world, Japan and the UoitedStates account for over half of the total landings. Moretuna consu;:rpticn takes place in the- developed stz.., withthe United States, Japan and the European Economic Community 



-18

(EEC) accounting for ninety percent of the world tuna
 
consumption.
 

Most of the wrcld tuna stocks are heavily exploited.
There appcaru to be only limited potential for in
creased catches of most of the major species. Due to the
absence of appropriate management regulations, the rapidly
increasing fish.ing pressure on tuna stocks will probably
continue. This will result in excess fishing effort on

the major species which will precipitate lower catch
 
rates and higher harvesting costs for 
all states involved
 
in tuna fishing.
 

The extensive migration of tuna, the increased mobility
of tuna fishing fleets, and the rapid expansion of world
wide fishing effort on tunas combine to present complex
global manager:cnt problems. it seems likely that the tuna
management issues can only be effectively resolved by a
global uana;erment policy. A global policy need riot imply
a single world-wide management agency. A rational policy
could, for :cxa:v.-le, include world-wide criteria established
to provide guiceclincs to relatively strong regional agen
cies in conjunction with economic zones established by
coastal states. It is proba-ble that the complexity of the 
tuna situation will necessitate such a combination inC'.d', 
toIa!0: i p-01'op aia iological, economic effi
ciency, and distributional considerations. 
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A RESEARCH AND DEVELOPNENT MARICULTUE-FISHERIES 

PROJECT IN PUERTO RICO 

-A Background Study-

Kenneth W. Watters 
 Staff, Puerto Rico Nuiclear Center
 

Under the sponsorship of the National Science Foundation Experi
mental Research and Development Incentives 
 Division a cooperative 
effort on the part of the International Center 'for Marine Resource 
Development, University of Rhode Island and the Puerto Rico Nuclear 
Center of the University of Puerto Rico is being undertaken. The ex
perimental deveJ]opcnt program deals with the harvest fishery and 
maricul-ure potential in Puerto Rico and envelops the socio-economic, 
cultural, institutional, and technical aspects of development. This 
holisti-c approach focuses on the single geographic political entity 
of th, ! :--= -an .=.::;a t of Puctt Ric--; .... .'-r 

of 	the effort throughout the tropical reef and lagoon coasts is 

obvious. 

Puerto Rico was selected for several reasons:
 

A broad range of edible shellfish, crustacea and finfish
 
are endemic nearshore in Puerto Rico. 

Productive sub.port environments, which include mangrove
shores, sea grass beds and coral reefs, surround the 
coastline. F,:vorable temperatures are conducive to
expa.nding production and utilization of these re
sources.
 

In 	addition to the natural environment, Puerto Rico pro
vides a clearly definable geographic unit which, can 
facilitate the study of economic and cultural features 
which interact with fishery and mariculture. 

Puerto Rico also serves as a political. and cultural link 
between the 1nited States and Latin America. 

Some of Puerto Rico's critical economic and cultural prob
lems bear upon this fishery improvement program. The 
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per-capita income of Puerto Rico is approximately one
third the income of the United States. Food is expen
sive; fish i:.ports are high. Fifty-five million pounds 
of fisherpy i :ducts are con:iuned annually in Puerto 
Rico; however, 95"1 is ji:ported even though the Island 
has a 1l00.-ile coastline. Nearshore fishery practices 
have not changed sig-nificantly for over a century. 
Available naricultura technologists remain relatively 
untried. Covors:.c-nt rig-hts along the coastline are ex
tensive. Accc. sibl.e nearshore areas could provide 
needed space and water rights for aquaculture develop
ment. 

Favorable research areas and cooperative ties between the Uni

versity of Rhode Island and University of Puerto Rico, along with the 

desires of the Nationial Science Foundation to pursue an Economic In

centives Background Study have provided the means for this study, 

which has the follow:ing objectives: 

[o 	 undcrtake a coinpehensive review of the combined 
harvest fisher, and mariculture potential of Puerto 
Rico az 1±, poU--Lic l entity and 3Ocio
economic unit; 

To identify the sccio-economic and cultural-institutional 
reauirei:enzs f*or the fulfillment of this marine resource 
potentil: or, a continuing basis, paying particular at
tention -o harriers that may be irpeding optimum devel
opment;
 

To identify technoloEy available for, ana best suited to, 
the fulfillment of this potential and to assess prob
lems to be coped with in order to apply such technology 
effectively;
 

To provide background information suitable to the develop
ment of a co:prehensive cooperative program for fisher
ies and -;aricuiture in Puerto Rico--an imaginative ex
perimental approach is required which will provide for 
periodic evaluations of the undertaking, the desired 
feedback and reudju.t:ents of activities, and the identi
fication of transferable cop:onents of the experiment; 

To 	provide for sati-;fz:cticn of the detailed objectives of 
the coclt rative rsearch elements of the overall National 
Science ?ou:v, . .<:.:uri ,nta. RPesearch and Development
Ircs
ca~vc;,Program
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Progress to date on the program's initial phase, a one-year
 
backgrcound study, which started June 15, 1973, has 
 included the
 
following items:
 

An initial coordination session was 
called by the Director, ICMRD
 
University of Rhodeat the Island, with program participant':
 

Senior InvestiF-ator - Kenneth W. Watters, Puerto 
Rico 

On-site Coordinator - J. Kenneth Hutchinson 

Investi'ators - Thomas Weaver, John Poggie, Irving Spaulding 

Research Assistants - David Stevenson, Jean Abgrall, Edward
 
Ueber 

Initial on-site study and data collection by each of the investi
gators is underway. On-site activities include: 

Artisanal fisheries equipment effects, including pot design 
and placement;
 

1Nariculturc cvaluatiorn centering oyster andaround culture 
!-acrorachiun shrimp rearing; 

Elements of socio-econoMic study of a highly diverse 
heavily utilized fishing village; 

Economic evaluation of the factors involved in investor,
 
researcher, and industrial participation;
 

Identification of individual and organizaiional participants

and their respective roles in governmet-institutional
industrial interacting programs. 

A program advisory committee has been established consisting of 

the following:
 

Co-Chairman - Frank G. Lowman, Associate Director for En
vironmental Science, Puerto Rico Nuclear
 
Center
 

Co-Chairman - Nelson Mi.arshall, Director, International Cen

ter for r.arine Resource Development. 

Walter J. Gray, Director, URI Marine Advisory Service 
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Andreas A. Holr,,en, Professor of Resource Economics, URI 

Jose Suarez-Caabro, Head, Commercial Fisheries Development
 
Program, Puerto Rican Dept. of Agri
culture 

Harlan C. Iampe, Professor of Resource Economics, URI 

Saul B. Saila, Director, URI larine Experiment Station, 
Professor of Oceanoraphy 

An on-site administrative/technical support operation has been
 

established in Nayapuez to assist investigators. Interphasing of 
the effor.t with ongoIng, Comrmonwealth-sponsored Fish and Invertebrate 
1Mariculturc Survey (Dr. Kenneth 1-1.
Watters, Principal Scientist) has
 

been implcented. 

The study effort is expected to result in sufficient information
 

collection and analys;is to permit submission of a multi-year overall 

plan dealing with rcco:ended approaches to incentives, non

governmental research and development in the topic area. 
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PRELIMINARY ASSESSI.ENT OF THE MARINE FISHERIES DEVELOPMENT 

NEEDS OF LATIN AMERICAN COUNTRIES IN OAS 

Nelson Marshall Director, International Center for
 
Marine Resource Development 

Two recent requests relating to marine needs of the Organization
 
of American States (OAS) have been acted upon during the report period. 

The first was a short-term request through the Agency for Inter
national Development (AID), Washington, for development status and
 
needs of mei:tber states 
in the m-irne fisheries arena. With assistance 
from Profecsors ,olmsen, Lampe, Weaver and some graduate students, a 
l12-page draft report entitled "Assessment of the Marine Fisheries De

.- c..cz ut. ri AS2 .........
 -vwa, pr:pared.
 
This report provided cpproximaticns of OAS fisheries descriptions, 
needs and source material including: catch statistics, gear, boat
 
and equipment types and numbers, 
 comjrercial and artisanal elements,
 
resource marketing distribution 
data, and food technology status. 
Hopefully, this information provides a base for a general.planning
 
and review session with member states, or alternative detailed 
country-by-country on-site assessment in areas of special interest. 

The second request was for general background material relating 
to U.S. and international references, bibliographies, reports, in
stitutional and commercial directories in the area of marine food 
technology, utilizaticn of algae, fishing gear systems, equipment
 
and techniques for in-country OAS National Focal Points. 
 This re
quest has been forwarded to AID, Washington, for consideration. 
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CONSORTIUM FOR THE DEVELOPI.,ENIT OF TECHNOLOGY 

Clinton 0. Chichoster I 
 Executive Chairman, CODOT
 

Tung--Ching Lee" Assistant Professor of Food
 
Science and Technology 

Graduate Students:l Hector Mayorga, Guatemala 
Ricardo Garcia, Guateiqla 
Ricardo ollins, Cuatemala
 
Bradley Bernstein, U.S.A. 
William Lesser, U.S.A.
 

The food science departrmnts of five universities participate in 
the CODOT consortium. - Thcse universities involved are the University 
of California at Davis, Michigan State University, the University of 
Rhode I. ]Fnd, ith,. Univc.rl,ty of ',,Iashin ;tcn; and the University of 'His

consin at Madison. The group is chaired by Professor C. 0. Chichester 
of the University of R4hode Island who maintains an executive office 
for the group through the International Center for Marine Resource 

Development. 

Central America
 

The Consortium is now operatinL, on several fronts. An initial 
project utilizing the Consortium concept was started in November,
 

1971. This pilot program continues as n major concern on the Con
sortium, and involves the developmxnt of food technology expertise 
in Central America through the joint efforts of CODOT the Inand 
stitute for Technological and Industrial Research in Central America
 
(ICAITI). The Institute serves to disseminate information through
out Central A-m'crica. Some specific areas in which CODOT has been 
instrumental include the following: 

IURI participants; participation by other members of the Consortium 
not listed.
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During the year a number of site visits were made to
Guatemala under the direction of CODOT. Mr. James Breeling
of the American "odicl Association servcd as an advisor on 
coi.sus itens ad rtnnagement. -Professor Harlan Larrpe
assisted .in a lart survey. Pro1Nfessor John Sainsbury
served as; an advisor on the establishment of fishing schools
and Professor Thoims Weaver assisted in organizing the re
sults of th:e economic portions. of food industry surveys. 

The exchangi:, andof students trainees is an important part of 
the overall. program. CulrenTly two Cuatemalaxs are enrolled in 
United States u:iversitics. They are both studying food technology, 
one at the University of California at Davis and the other at the
 
University of l',ode Island. As part 
of the extension program at
 
Michigan State University, Guatemalan
one attended courses on
 
methods to facilitate the transfer 
of research results to industry.
 
In addition, American
tw students were sent to ICAITI, one to do
 
research in frui t processing and 
 the other to work on the economics
 
of artisan fishing.
 

During the early rnonths of 1973, a series of short 
courses were
 
offt-ered in Cerl America as 
 a joint undertaking on the part of
 
CODOT and ICAITI. The following topics 
were dealt with during these 

courses:
 

Food Processing Plant Sanitation--Dr. Davis Stuiber,
 
University of Wisconsin (Madison) 

Dairy Product Technolcgy--Dr. Robert L. Bradley and Dr.

Normau F. Oson, University of Wisconsin (Madison) 

Meat and Poultry Products Processing--Dr. James Price,Michigan State and A.Uliversity Dr. W. Brant, Uni
versity of California (Davis) 

Food Processing Plant Sanitation--Miss Sheryl Schneider, 
ICAITI 

In the area of technological advancement there have been sig
nificant developm ents thein processing of tropical fruits. Re
search is well u;i;'2i:ray with fruit and jelly proclicts which., should 
soon be on the na:,rt. Efforts are also being made to discover new 
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ways to process avocados. In particular, freezing and other preser
vation techniques are being studied. 
Further'research is centered on
 
juice and nectar products and processes. 

The efforts of CODOT in Central America are flourishing. The in
itial support for this substantial project was through the Office of 
Science and TechnoloZy of international Development (AID); however, 
the project has now been assigned to the Latin American Bureau of AID 
with an incre2ase in support. 

Thailand 

The Consortium has signed an 
agreement with Kasetsart University
 
in Thailand to assist in the area of food technology. Further devel
opment of this program is expected in the fall. 

Brazi 3. 

Recently the Consortium has submitted a proposal to upgrade the
 
technology expertise in the State of Sao Paulo, Brazil. The partic
ulars of the program involve sub-projects in the areas of fish, meat 
and tropical fruit processing as well as sections on economics and 
quality control. The effort outlined in this proposal will be ef
fected in cooperation with the existing food technology institution 
in Sao Paulo, Instituto de Tecnologia de Alimentos (ITAL). Negoti
ations are nearing completion and it is anticipated that work on 
this substantial program will begin in the fall. 
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LAW OF THE SEA INSTITUTE
 

Lewis M. Alexander Director 

The Law of the Sea Institute was formed in 1965 at the University
 

of Rhode Island to serve as a means for exchanging knowledge and ideas 

concerning the sea and its resources, principally through conferences, 

workshops, and publications. The Institute takes no stand on issues,
 

but makes every effort to encourage free and open participation, ex

change of ideas and information, and expression of divergent points 

of view. 

The major activity of the institute is an annual four-day confer

ence in June: atterled by an international group representing a wide 

range of inierusts; lid occupations. The conference focuses cn timely 

topics and problerrs reJlated to the exploration, exploitation and con

trol of the world's oceans. Proceedings of each conference are pub

lished early in a single voltune containing all papers, remarks and 

discussions.
 

Other activities of the Institute include specialized regional
 

workshops dealing with problems of the marine environment; compila

tion and publication of an extensive bibliography on marine policy, 

law and economics; distribution of a series of Occasional Papers on 

timely topics on law of the sea; and maintenance of an extensive 

mailing list of interested persons from all parts of the United 

States and abroad. 

The Institute's Eighth Annual Conference convened on the Uni

versity of Rhcde Island campus June 18-21, 1973 to discuss the gener

al topic "The Emerging Regime of the Oceans." Sessions of the 1973 

Conference included the following: 
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"Bloc Thinking about the Oceans: Accelerating Pluralism?" 

Paper: John K. Gamble, Jr., 
Assoc. Director, Law of the Sea Institute
 

'onel: Leigh Ratiner (Chairman), Advisory Group on Law of the Sea,
U.S. Department of Dfense
 

Kaldone G. Iwcihed, Sim,'on Bolivar 
University, Caracas 
Arvid Pardo, Ocean Studies Program, Woodrow Wilson Inter

national Center for Scholars
 
Duke Pollard, Perm. Mlission 
 of Guyana to Unitedthe Nations 

"How Will the Deep Seabed Regi{.me Be Organized?" 

Chairman: John A. Knauss, Provost for arine Affairs, URI
 

Paper: Andres 
Aguilar, Ambassador of Venezuela to the United States 

"TechiioloTy Transfer" 

Chairman: Giulio Pontecorvo, Director, Ocean Research anagement
Program, Columbia University
 

Paper: Surcridra 
Patel, Transfer of Technology Branch, United Nations 
C. Weiss, Jr., International Bank for Reconstruction and Do

velopmeunt 

Pane.: Warren Wooster (Chairman), Scripps Institution of Oceanography 
Dahrnouche Amar, Mission of Algeria to the United Nations 
Emmanuel Bello, Consultant, International Qceanography 
Herman Franssen, Woods Hole Oceanographic Institution 
Nelson arshall, Director, International Center for Marine Re

sources Development, URI 

"InternationalOrganizations and Technoloy Transfer" 

Chairman: 
 Giulio Pontecorvo, Director, Ocean Research Management Pro
gram, Columbia University 

Paper: 
 Ivan Silva, Indian Ocean Programme, FAO, Rome
 

"Regimes for Special Situations" 

Chairman: Richard Young, Attorney and Counsellor at Law 

http:Regi{.me
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Papers: 	 "Islands"--Robert Hodgson, Geographer, U.S. Dept. of State 
"Semi-Enclosed Sea"--Lewis Alexander*, Law of the Sea Inst. 
"Superports"--Alleii -Hirsh, Marine Ecosystems Analysis Pro

grain, NOAA, U.S. Dept. of Commerce 

Panel: 
 Albert Koers, Institute of International Law, Univ. of Utrecht
 
H. Gary Knight, Louisiana State University Law Center 
Richard Young, Counsellor at Law, Van fornesville, N.Y. 
John Bailey, Law of the Sea Section, Government of Australia 

"Consequences of Intensive Ocean Utilization" 

Chairman: Thomas A. Clingan, Jr., University of Miami. School of Law 

Paper,-: "Flow of Ships"--Charles Bates, U.S. Coast Guard 
"Insura~nce Companics' Perspectives"--CGeorge W. Handley, Marsh 

and LcLcnnan, l.ew York 
"Offshore Oil"--John Albers, U.S. Geological Survey 

Chairman: 
 William T. Burke, University of Washington School of Law
 

Paper: John A. Knauss, Provost for Marine Affairs, URI 

Panel: John L. Hargrove (chairman), American Society of International 
Law 

Earle E. Seaton, Puisne Judge, High Court, Bermuda 
Branko Sambrailo, Yugoslav Academy of Science and Arts 
Raul Bazan, Permanent Mission of Chile to the United Nations 
Bernard Oxitan, Office of the Legal Adviser, U.S. State Dept. 

Closing Seaker 

The Honorable Edmund S. .Muskie, United States Senate 

The enthusiastic response with which the Institute's programs
 
and publications have heen Tiet and the increasing interest in its 
activities continue to confirn both the need for, and the value of, 
the Law of tle Sea Institute. 
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MASTER OF MARINE AFFAIRS PROGRAM
 

Lewis 1. Alexender Directori. 

The Master of arine Affairs Program is one of several innovative 

programc; developed at the University of Rhode Island to meet the chal

lenge of the Commission on M.!arine Science, Engineering and Resources 

rcport--"Our Nation and the Seas - A Plan for National Action" published 

in 1969 and commonly knon.m as the Stratton report. The Commission re

commnended that the United States undertake far more effective manage

ment of its ocean environment. The program was begun in September 1969 

to educate professional interest in the complex problems of marine 

decision-making. 

Unic in th.V Unitcd Statcs. the aster of Marine Affairs Program 

focuses o(.n marine policy problems at the local, state, regional, nation

al and international. levels. In considering the for-mulation of specific 

policies, students analyzc factors central to the decision-making pro

cess; these include interest groups, shared jurisdictions, the 

decision-aikaing agencies, bureaucratic obstacles, the formulation of 

viable alternatives, and the rationale behind final 'hoices. With re

spect to implemcntation of policy, students consider the roles of laws 

and institutions, the economic and social costs of implementation, and 

criteria for effective ocean management. 

The Master of V.arine Affairs degree (MMA) is not a professional 

specialty degree in the sense of master of science degrees and other 

professional dcgrees. Rather the program fills a gap left by such 

specialization. 

To an increasing extent students from foreign countries have be

come intercuted in this curriculum. In 1972-73 Sophia Professorsky of 

Israel and Abra::. Alo:ychu of Ethiopia were enrolled. There are now 

two fellowships available to attract such students: one funded by
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ICNRD, one by UESCO. In addition, the Latin American Scholarship 
Program of American Universities and the Janns Foundation are support
ing visiting students in the NI.MA studies. 
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CERTIFICATE PROGRAM IN INTERNATIONAL DEVELOPMENT 

Josephine F. Milburn Associate Professor of Political
 
Science
 

Harlan C. Lampe Professor of Resource Economics 

In the spring of 1971, the departments of Economics, Geography,
 

Political Science and Resource Economics instituted a five-course, 

fifteen-credit progzram leading to a Graduate Certificate in Internation

al Developient. The departy.nnt of Sociology and Anthropology also par

ticipatcd in certain cipects of this program, which is sponsored by 

the Intoiriiatiorial Studies Committee. The program provides supplemental 

.111! I T t 1 (.t ,II I I 'he -p). lems and pl-,cesses of 

moderniz.ation and international development. It offers persons going 

to and coming from various parts of the world the opportunity to view 

problems to developmnt from international and interdisciplinary per

spectives, thereby gaining new insights into these societies. Parti

cipants concentrate on the disciplinary approach to specific problems 

or an interdisciplinary study of a specific geographic area. 

The interdisciplinary seminar was warmly received by the fifteen 

participating mastcrs students. Inquiries about the program continue 

to be received, resulting in part from letters and brochures sent to
 

AID missions overseas, cultural attaches, and educational offices in 

American embassies in various countries of Asia, Africa and Latin 

America. The administrative committee for the program has recommended 

increased flexibility in the masters' degree requirements to stimulate
 

participation. These changes are to become effective in the fall of
 

1973.
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CONFERENCE ON SOCIO-ECONOMIC RESEARCH ISSUES 

IN FISHERIES DEVELOPMIENT 

Harlan C. Lampe 
 Professor of Resource
 
Economics 

Thomas F. Weaver Associate Professor of 
Resource Economics 

Twenty-two university and government personnel uret from October 
25 to 27, 1972 at the University of Rhode island to identify socio
economic research issues in fisheries development in the developing 
nations. Participants were divided into three working groups as shown 
at the end of this section. Lach group considered a particular de
velopment issue chosen fi-om the following areas: commercial fisher
ies, artisan coastal and inland fisheries, and the special relation

ship between fisheries and agriculture. Commercial fisheries were 
de
fined as the special circumstances of deep-ocean fishing, artisan 
inland-coastal fisheries as including the remainder of fishing activ
ity. The conference was designed to identify socio-economic issues 

related to the total fishery resource. 

Observations resulting from the Conference included the following: 

A continuum of economic activity in fishing exists, ranging

from the most primitive efforts in coastal and inland waters 
to very capital-oriented, deep ocean fishing fleets with
 
global capability. There is a need for investigation of a
number of socio-cccnomic issues associated with the moderni
zation and development of the fisheries sector. In the 
developing countries info-:iation is scarce and less reliable 
regarding f'zhing and fisher en than it is for other non-urban 
sector_-. This :-,ay reflect the fact that pact fisheries develop
ment rescavch eff6rts have concentrated on locating and idcnti
fying ocean stocks, design of capture gear and techniques and 
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training fishermen in their use, rather than on socialeconomic issues. Wlith the increasing awareuess of limitations on natural fishery stocks and aquaculture, therealistic ".sibility of solving the world protein short
age with fishery products has receded. 

In areas of the world where incotmes are rising, increased demandand highep prices fcr fish ad fish products can be expectedas wel' s raoi d polulation gro;.ith. These forces make theissues raised by tlL workshop both timely and important. Concentration on m.rket de<velopmnet and modernization, a systemsmanagerc[nt ap roach to river and coastal lagoon development,and the intoo', tion of fisherics with agricultural enterprisesseem par.jcula2rly critical. In order to help solve employmentand equity prcbleIms n.n: any nations more concentrated attentionand research efforts on economic aspects of fisheries develop
ment are nececssary. 

Research of som.e aspects of fishery development issues wouldidentify s pecial-proleT fishermen groups within a givencountry's fishing sector. In the future, when a greaterbody of r.!terial is available, it may be usefulshop to be .eld on 
for a work

the soecial problems of more r arro.1y de-

The resu.tant detailed reports of the working groups predictably
overlapped with re.spect to interrelated areas and topics. This was
 
particularly 
true for inland and coastal artisan fisheries, and fish
cries and agriculture. 
 These reports are now being considered for
 
publication 
 in an integrated form by ICMRD. 

On the last day of the workshop a plenum has held on the subject
of "Fisheiries Education in United States Universities, Its Applica
bility for Students from 
 LDCs." Several speakers stressed the flexi
bility needed in an educational program for foreign students due to
 
the very different 
 academic backgrounds possessed by students from dif
ferent nations. Farticipants seem generally concerned about the cost 
of Ph.D. progra.; and particularly the cost of educating foreign stu
dents. any felt that the Masters degree would give a better education 
per dollar spent. 
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SY, POSIUM ON BRITISH CO'NONWEALTH POLITICS 

Josephine F. M.ilburn Associate Professor of
 
Political Science
 

The Symposium "British Comm!onwealth Politics: The Transfer of 
Institutions" was held November 11-13, 1972. It consisted of an intro
ductory panel at the University of E'assachusetts (as a part of the 
Northeast Political Science Association session) follo,,.:ed by five 
panels convened at the hiversity of Phode Island. The participants 
represented the fields of political science, history, anthropology, 
education, and literature. Among the participants were persons who 
have pent co:sidcera1le time in, whoor were from, various sections of 
the cr:.onealth, including countries in Asia, Africa, Australia, and 

the Americas. 

The themes of the symposium were the delineation of institutions 
inherited from the British colonial experiences and the evaluation of 
their significa.-,cc in the developzif-nt of national institutions in 
various Asian, African and ILmerican Colanmonwealth countries. 

One reason for interest in political institutions among the Brit
ish Commonwealth countries is the similarity of certain political 
elements among the different countries. This common heritage can help 
us to see more clearly how political institutions have reacted to 
various situations. A detailed understanding of the transfer of 
political patterns within such similar systems can also have wider 
implications, as our attention is turned to countries outside the 
Comonwealth. One of the long-range goals of such deliberations is to 
explore a more general methodology for comparing political institutions 
in diffcrcnt countries at various stages of development. 
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An outline of the Proceedings of the Symposium is as follows: 

The Problei,:-s of Institutic nal Tran.-fcr--Josephine F. filburn(Universit~y cf Rode Island) :ith a contribution by Larry
B. Hill (University of Oklahoma)
 

Political lnt!ration--Donald 
Rothchild (University. of 
Cal ifOri )
 

Reprcscntation- -.
 coffrey F. Engholm (Lakehead University) 

Exceutive and Azi inintcative Continuity--Larry B. Hill and 
civsity of Oklahoma) 

Militzwv-CivI Peoctions--Claude E. Welch, Jr. (State Univerlsity of York,-w Buffalo) 

Processes 
 n o cif, ais--Robert L. Stephens (FletcherSchool of L~aw and ~Diplomacy,University)Tu.fts 


Conclu]i, Sccticn 
- - Ralph J. Braibanti (Duke University)and Josephine F. Milburn (Unjvcrsity of Rhode Island) 
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SEMINAR SERIES 

Nelson Marshall Director, International Center for 
Marine Resource Development
 

This series, sponsored by IC.RD, was shifted from the previous 
emphasis in which guest speakers were featured and, instead, stressed 
the activities of Uhiversity of Rhode Island workers. In this way we 
promoted a consciousness of our faculty interests and competencies.
 
The program, including one outside speaker, Dr. Enos, was as follows: 

Date Speaker Topic 

20 October 72 John Enos, Prof. of Experiences in Economics De-
Economics, 
University, 

Oxford 
England 

velopment 
east Asia 

Projects in South

6 December 72 William Rosengren, Some Social Implications of 
Prof. of Sociology the Latinization of Shipping 
& Anthropology 

7 February 73 Harlan C. Lampe, Water Management as It Re-
Prof. of Resource lates to a Lagoon: A Pre-
Economics liminary View 

11 April 73 C. Robert Shoop, The Potential of the Green 
Assoc. Prof. of Turtle for Mariculture 
Zoology 
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III. ACCOMPLISH:ENTS DURING THE YEAR--PLANNI NG 

Nelson Narshall Director, International Center for 
Marine Resource Development 

Considerable energy has been expended during the past year in the 

planning of future programs. In a sense this should fail under the 

Programs for the Future (Section VI) of this report; however, since 

substantive materials have been assembled in many instances, pertinent 

background write-ups are presented as work of the 72-73 period. 
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PLANNING WORK(SHOP AT THE UNIVERSITY OF 

DAR ES SALAAM, TANZANIA 

Two planning efforts during the past year direct]y reflect the 
University of Rhode i sland lnterest in technological transfer, 1 and' the 
belief that the uni.versity's greatest impact can be attained through 

inter-uni veri, ty rciaticnships. It is sugmested, in aly given 
area, that the first step toard this end i.s to conduct a Planning 
Workshop i:nvolvin the Udiversity of Rhode Island and the selected or 
host university In the develoing country. The concept of such a work
shop is presented iii the prospectus appended to the end of this write
up. In keeping with 1his approach ICMF,D has been invited by the Uni
versity of Dar .sSa] uan (the national university of the Republic of 
Tanzania) to particip;ete dn a workshop picscntly scheduled for Janu

ary 1974. The cor.:xittee for setting up this workshop is as follows: 

Vice Chancellor of University of Dar es Salaam 

The Dean, Faculty of Science, University of Par es Salaam 

The Head, Departr.nt of Zoology, University of Dar es Salaam 

The Principal Secretary, .inistry of National Resources 

The Director of Fisheries, .'Ministry of National Resources 

The ChairmaN, ational Scientific Research Council 

The Director, National Scientific Research Council 

The Director, Tanzani a National Parks 

The Head, UNESCO ,ission, Tanzania 

Professor Nelson M.arshall, University of Rhode Island 
Professor Dale C. Krause, Chief, Division of Oceanography, UNESCO 

Of late, the i...er..ce technological has stressedof transfer been re
peatedly by r' renatves of oeveloping countries, for example, at the 
Law of the Sea Conference at URI in 1972. The U.S. Pepartment of State 
has tah.cn note of and e.:iecsed a ".in}nevs to ieet this need, for ex
ample, in a srech by Anl,:;sador j:nald L. .c.rrnai to the Law of: the 
Sea Conference -rcparatory sssions August 11., 1972. 

http:Departr.nt
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Four 	interrelated considerations have given impetus to this pro
jected planning effort: 

(1) 	 The coastal resource potential of Tanzania is impressive
(one aspect of this evaluation is given in a following
statemcnt titled "Some Notes on the Potential for an Ex
panded Coastal Fishery along the Coast of Tanzania"). 

(2) 	 Considerable bilnteral and mltilateral assistance is being
directed to Tanzmia. 

(3) 	 Upon receipt of this assistance the people of Tanzania are
generally highly dependent outsideon expertise to execute 
the developz-nt tndertakings. 

(4) At the same time the Republic of Tanzania is ambitious to 
develop the needed competency at home; recognizes the importance of its national university in this regard; and,
specifically for the marine sciences, is willing to sup
port marine resource programs in the University of Dar 
es Salaam.
 

A base document prepared by ICNRD titledand "Cooperative Plan
 
for M!arine esource Devel.csrount in Tanzania" is being used as 
a re
source stateu.-ent in setting up 
 the planning workshop. In addition a 
paper was prepared based on catch data recentand research on coral 
reefs and adjacent environments, suggesting the potential for at least 
a four-fold increase in yields based on capture fisheries and mart
culture along the Tanzanian coast. 

While such background material and the workshop concept as ex
pressed in the accompanying prospectus will serve as guidelines, the 
coverage and specific character of the Planning Wo.;kshop will de
pend on the deliberations of the comittee mentioned above. 
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PLANNING WORKSHOP AT THE UNIVERSIDAD CATOLICA DE VALPARAISO, CHILE
 

In March 1973 F aul Allard Neu-mann, Rector of the Universidad 

Catolica do Valparaiso, requested that we give serious consideration 

to inter--unJvecrj cy cooperation in Marine sciences involving our re

spective institutions. His representative in this matter, Professor 

Andres Couve, hac: visited URI for preliminary discussions. More 

definitive arra:ii;ci::cnts, including provisions for a planning work

shop very much as indicated in the previous statement on the Uni

versity of Dar es Salaam, should follow. 
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A PROSPECTUS FOR PLANNING WORKSHOPS ON THE
 

DEVELOPE1ENT OF UNIVERSITY MARINE PROGRAMS
 

The Area of Concern
 

Just what are the marine resources of your country or region?
 

What is their value? hat is their potential? Finally, what is 

being done to realize, to develop and to manage this resource po

tential? For those of us concerned with education and research,
 

these questions Tnust be asked in terms of the role of higher educa

tion in support of m.arine interests. We must ask just how education 

is and should be responding to these needs. How can university edu

catio; ard .eseal.ch I :. iiltel.ct st," .... .. t-
- h both
 

governmont and cormercial enterprises bearing on the marine resource 

potential?
 

In the United States these questions have been probed intensively
 

over the past decade. As a result university marine resources efforts
 

have expanded substantially beyond the marine science, fisheries, bi

ology and oceanographic work of earlier years. Several universities
 

have developed a total marine resources outlook which involves a
 

comprehensive approach to marine problems, intef*relating the input
 

from the social sciences with the more familiar contributions of the
 

natural sciences. In addition, engineering, technology and vocational
 

training, also law, policy and advisory services collectively play a
 

substantial role in modern university marine resource programs. 

The University of Rhode Island, starting with its Marine Resources
 

Program in 1960, subsequently building its capabilities with support
 

from the federal Sea Grant Program and more recently with funding from
 

the U.S. Agency for International Development, has been the ,pioneering
 

U.S. institution developing this broader approach to marine resources.
 

http:iiltel.ct
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A sense of the University's overall. involvement in marine work can be 
gained from the listing on the last page. 
 For countries or regional
 
organizations wishing to share the insights gained through this 
ex
perience, the International Center for Marine Resource Development of 
the University of Rhode Island can arraznge for a team to make an ad
vanccd stud, of the country or region, to visit the area, toand join
in a workshop focu.sing on developing an integrated university marine 
program. Topics to be covered in the lectures, panels, discussion ses
sions and illustrated presentations of such a workshop include: 

The scope and nature of the marine resources--What is meant 
by marine affairs? 

The scope of a comprehensive university marine resources 
progv~am--v at can be done in programs of lesser scope:through division of effort, through inter-institutional 
coopel-at icn? 

The harvested fisheries as a marine resource. 

Mariculture as a marine resource.
 

Technolcy and engineering in relation 
to marine resources 
develcrp::r.nt. 

Ltiversity interaction with industry concerned with marine 
resources, including liaison with the fishery. 

University relaticnships with other government agencies
concerned with marine resources. 

Faculty, students and research in the following fields in
 
support of marine resource interests: 

Oceanography Resource Economics
 

Biological Sciences 
 Geography and Law of the Sea
 

Fisheries 
 Food and Nutrition
 

Engineering 
 Sociology, Political Science,
 
and Planning
 

Levels 
 and kind of education: 
 graduate, undergraduate, vo
cational.
 

Over.ca: ; vs.iiti ,,tudlcnt arrangemnts in relation to the
developrint of a university program. 

http:develcrp::r.nt
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Marine advisory or extension services.
 

Education in marine subjects for children and for teachers
 
of children.
 

University administration provisions for a marine resources
 
program.
 

Funding a university marine resources program. 

Preferably such a workshop would only be the first step in a 
series of contacts with educational programs in your region. Later 
steps could include more prolonged advisory visits by personnel from 
the University of Rhode Island dealin with selected disciplines. 
Other follow-up steps might include short or extended visits to the 
University of Pdode Island by personnel from your country who wish to
 
study or do research here. Still other patterns might unfold but 
follow-up, as important Ps it is, can best be handled after an initial 

workshop. 

Participants in a Planning Workshop 

The Planning Workshop would be designed to aid decision makers who 
are responsible for government and national. educational planning and 
to provide background information for those responsible for program plan
ning within universities. Personnel with such responsibilities are se
lected for participation in such workshops, together with the team from 
the University of Rhode Island. Leaders representing economic inter
ests in marine resources may be added to the roster of participants. 

The visiting team from the University of Rhode Island would repre
sent the entire scope of the University interests and more specifically, 
the following areas: oceanography and ocean engineering, resource 
economics, nutrition, vocational education, law, and marine advisory 
work. On each tean there would be at least one contributor well versed 
in matters of academic acinnistration and funding and one having first
hand expcrience with ties between universities, industry and goveimment 
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agencies. 
 For a broadened perspective we would select one 
or two re
presentatives fro:m] other U.S. universities having comparable programs.
Selected additional c!'r'crs from the United States or from the world 
community (UNitcd Nations Development Program or World Bank, for ex
ample) would be encouraged to attend. Before 
 traveling to your country
the vj1;iting team:, fio-m the University of Rhode Island would spend the 
equivalent of one week studying source riatcrials to acquire an intro
ductory familiarity 
with the area. The first week in your area would 
involve further study and observation before the final comprehensive 

.workshop session ending with the preparation of summation information. 

The Scope of Faculty Participation in M1arine Programs 

at the LUiversity ofRhode Island 

The following chart shows the multi-disciplinary setting that ex
ists at the University of Phiode Island for the study of marine o1 "ycp
probLj..,:. 2uJ)eji; rtuprescnr full-time equivalent faculty members and 
graduate students active in marine-oriented programs. (Technical as
sistants and supporting administrative staff are not included.) 

Graduate
 
Faculty Students
 

Biological oceanography, including 9 50
estuarinC, coastal, and reef ecology
 

Physical, 
 chemical and geological 16 65 
oceanography 

Fisheries biology and aquaculture 154 

SupportLing bluiugical disciplines 
 5 20
 

Ocean engineering and allied 10 
 85

engineering; fields 

Vocaticn . ducatcn f c fisheries 5 NA6 
and mar ine technolog, 

*Not. appliccble 
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Faculty 
Graduate 
Students 

Food chemistry and nutrition 5 15 

Resource economics 9 31 

Geography, !,arine affa'irs, law of the 
coi:unilty planning and public 
adminiStra±tion 

sea, 5 25 

Sociology applied to fisheries and 
marine enterprises 

4 10 

Marine advisonj services 8** NA* 

*Nlot applicable 

e'"Chiefly staff, non-faculty appointments 
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SEMINAR -AND WORKSHOP ON COASTAL ARTISAN FISHERIES 

IN CENTRAL At'MRICA 

Plwning is currently underway, with encouragement from AID,
 
Washington, to convene a on
seminar coastal zone artisan fisheries 
and aquaculture in a Central American country, as yet unspecified.
 
The potential for high food productivity from world-wide' coastal 
reefs, mangrove and lagcon areas can be realized through improve
ments 
 in harvest fif-,hcries and the implementation of simple aqua
culture. The purp:ose of the 
 seminar is to consider and plan the
 
steps neces;aQv to upgzadc the marine food output of the 
 millions
 
of tropical ard sub-tropical. coastal the
zone artisan fishermen in 

s-uaV aE.ca. A 
 .e" ie :uitU-di cipiina., approach to this re
source developmncrt is essential 
 to incorporate the socio-cu].tural, 
economic, technical, pro~uction and institutional considerations. 

Repre-sentat.:veE of interested nations of Central America, the 
Caribbeai and elsewhere in Latin America will be invited to parti
cipate. The prospects for meaningful results are greatly enhanced 
by the fact that the Inter American Development Bank is currently 
backing artisan fisheries in this area and contemplates an expansion
 

of such support. 



WORLD-WIDE ARTISAN FISHERIES DEVELOPMENT PROGRAM 

(Planned as a group of existing and proposed subprojects 
brought together in a coherent topical program)
 

The need and the potential for upgrading subsistence fishery
 
practices, 
 thereby developing artisan enterprises engaging many
 
fishermen ald increasing food returns, are among the 
most complex
 
of the world's 
 resource developwent and socio-economic challenges,
 
as shown in a su1iimzry recently prepTared by Lampe, 
 Marshall and 
Vidaeus (1973). 1 
 This potential has been largely neglected in the
 
past as pressures to increase food asoutput expeditiously as pos
sible have compellcd concentration in the past on heavily capital
ized, Crge-. cael, h'ghs *as fiO.-.ery eratizns. Thus have'aa over
looked, in fact we have by-passed, the more vital and more difficult
 
task of upgrading endeavors of the many mi].lons2 of subsistence
 
fishermen. With 
 this group supplementary returns in food products
 
cuuld be realized through improvements in fishery techniques, aqua
culture, handling, processing and marketing, all with associated
 
financing provisions. Such efforts 
would also necessitate a greater 
knowledge of, and iiproved management of, resources available to these 
fishermen. 

It should be noted thethat subsistence fishermen referred to 
herein are a far-flung group calling for attention in 
an almost end
less variety of settings. This constitutes a unique challenge in 
con
ceiving representative projects and in providing for the transfer of 
attainments from one .ottin, to another. The results of specific
 

iLampe, H. C., H. arshall and L. Vidacus. 1973. Resource potentialand ecooa:ic consideraticns relating to development assistance 
in fisheries. 

2 Avcragirg in the ordcr of 90' of the world's fishing population
according to spot checks we have made of available data. 
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projects undertaken should be critically assessed and, through ad
visory measures, the basic information gleaned from these results 
should be applied as broadly as. possible. 

Objectives of Projectedthe Coherent Program 

The objectives of the coherent program toarc focus attention on 
and raximize the developm, nt of artisan fisheries through multia 
disciplinary instituti onal program involving both technical and socio
economic considerationI and to be organized so as to: 

1) Participt Le in the p).nning and ofguidance representative
fisheries assi.stanceC arid develo-r.ent projccts designed toupgrEdv ;u'r)sis1i.nce fishcries. (This would include thePuerto riUco Fishci'ie.-:ariculture project and the z.exicanLagoon Water 'asIc:x.-nt study---both presently supported-
plus prcposed work in East Africa.) 

2) Collaborate (on a ccn.-,ort'Ju, subcontract or other functional
basis) in additicnal prograns so as to enrich projects bydirect-ingq increased attenticn to the artisan fishery aspects
thereof. (Exar.pes include work through CODOT, also Thepotential for the University of Mhode Is2and to play a 
corIplementary' role in projects under the auspices
Aubuni University and other projects 

of 
currently being ad

vanced for an expanded aquaculture effort.) 

3) Maintain Informational and cooperative contacts fishwith 
eries devclopment projects which, though operating inde
pendent.y of the Uiiiversity of Rhode Island prx)gram, cancontr.hu- gencra]. crid broadly applicable insights into
artisan fishery de eo ,nent needs. (Various FAO projects
and bilat ra-l 'stance projects fo-stcred by other countries in support of artisan fisheries and aquaculture
would come under thi; heading.) 

4) ConducL c1r.ferenc-:; and research,handle editing, publishing
and, fin;lly, 1 '1ries advisory services, bringing outthe cO'; dno;,:-tpor,s of all the foregoing and making
the conceptual advance. of specific artisan projects
avai3, A]r to otlcr /':taes. (This would perpetuate a
patter,,, { t,:t at U.1 In 1.971, of conducting workshops
on tl, ,arIa fi :.K,.Cen Iro'2em; tle next such workshop
is 1) e1.i' ,rrar-c ], r Centra. Armerica, early in 1974.) 

http:contr.hu
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All of the foregoing would be so handled as to promote the educa

topical program is being formulated 

tion of a cadre of investigators, advisors, and adinistrators in the 
developing countries, who would ,be more capable of fostering a continued 
improvement among thcir people. 

The full scope of this coherent 

in greaLter detail. 



IV. ACCOMPLISHIMfNTS DURING THE YEAR--INDIVIDUAL PURSUITS. 

Lewis N. Alexander Professor of Geography 

Marine-Related Activities in the Caribbean--Gulf of Mcxico Basn 

Graduate Students: Priscilla Ross, 'USA 

Vincent Morgan, USA 

The primary objective of the current research is to define the in
teraction among couitries of the Caribbean-Gulf of 1,exico Basin in activ
ities r cating to the marine cnvironuent, particttiarly fisheries, scientif
ic rc-earch, p ollution ccntrn; offshorr. ,,nincr n ,rne n 

An cxtensive bbliography on marine-re3atcd activities in the Basin 
has bcn compviled. Identification of marine resource potentials and a be
ginning survey of institutional barriers to. cooperation within the area 
are being pursued. 

The establishment of overall modelan 
 of marine-related activities 
in semi-enclosed scas, and the elucidation of the needs for special rules 
and regulations regarding such water bodies are planned as elements of 
this effort as it relates to the new Law of the Sea.
 

The study is 
 of Smportance to the educaticnal activities of the 
Master of Narine Affairs Program to theand interests of the Law of the 
Sea Institute.
 

Oth.er research under Dr. Alexander's cognizance includes: 

The Nature and Fisv'tribution of Semi-Enclosed Seas of the World.Partially funded by the Officc of External Research, Bureauof InteiJlic.nce und i esearch, U.S. State Pepartrnnt. A survey of seii-cnc.losed seas, scheduled for completion by
DecebJ"Ur, 1973. 
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Freedom of Transit through International Straits. A studyundertaken for the .zarine TechnoloCy Society and completed 
in May, 1973.
 

Propoxsals for Future Re'ni.:es of the Seabed. Research carried

out underihe au:;pice(s of the Briti,;h Institute of Internaland Comparative Law and completed in February, 1973. 

Indices of Ni-:ic.an Irtcrets ine the Oceans. A private study,
leading to pUal'catio,-0 o. an article in the first issue ofOcean Eeve].opment and International Law Journal, March, 1973. 

NationalInt',nt-z in the Continental Shelf in the Year 2000.A paper pre-,ared for the Fourth Pcc in 1I.:axqus Convocation, 
-Ialta, June, 1973. Research on the p-oject-i--sstill con
tinuing. 

http:Ni-:ic.an
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JAIMES G. BERGAN Assistant Professor of Food Nutritional
 
Science and Food and Resource
 
Chemistry 

Stability of Peruvian Anchovetta Oil
 

Graduate Student: Francisco ly Sanchez, Peru
 

Under the overall direction of Dr. Bergan, MNr. Francisco ly
 
Sanchz investigted the.,stability of Peruvian 
 anchovetta oil by do
termining the fattv acid 
 cc;::position and the " content, 
part icularly a!i,:: tocophcrol., o said oil. Furthermorc, he examined 

Mr. Y'rancns;co 1-y Sanch-e:, whose studies were encouraged through 
the Lati Aiii . , Schrlarcsl;Sp Prori-, of Ami!erican Universities 
(LASPAU) .uccess fully ccr:pleted all requiremunts for the degree of 
astcr of .cier.ncein Food md Pesource Chemistry in January, 1973, and 

has since returned to Peru wherec he is teaching at thc Universidad 
Agraria-La :,olin. 
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CLINTON 0. CHICHESTER Professor of Food Science and Resource 
Chemistry 

TUNG-CHING LEE Assistant Professor of Food Science 
and Resource Chemistry 

Development Program Directed toward the Development 

of Infant Food Based upon Indigenous Proteins 

Chilean counterpc, .ts--Professor Fernando Fonckeberg
 

Profesf;or E. Yanez
 
(Pediatric Research Laboratory, University of Chile)
 

Graduate Students: Jaime Araya, Colombia 

Munehiko Tanaka, Japan 

Chong Min Lee, Korea 
Anthony Cheng, Rep)lic of China 

The project, funded by a grant from the United States Agency for
 
International Development 
 (AID) concerns the development of high-protein, 
low-cost food products based on the utilization of legumes 1n combination 
with other vegetable protein sources such as sunflower meal, e.g., Leche 
Alim and Fortesan. It is also concerned with 1) the development of 
marketing information and promotion of the previously developed products; 
2) the dcevelopim nt of low-cost co-prmcipitants of legume protein cereals 
containing marine proteins; and 3) the training of Chilean nationals in 
protein processing problems and market development.
 

The principal acccmplishments of the period from 
June 30, 1972 through 
June 30, 1973 included: 
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The testing in a Chilean population of Leche Alim. It wasshown that Leche Alim (a co;:hination of legume, fish and
vegetable protein) was readily acceptable to a representative sample of the lower, .oc 'Uo-econoic level populationof Chile. In a ].2-Tronth testing period of suoplerental
feeding of pre-'bchool chil(dren, significant increases inthe height of childrn receiving Leche Alim were observed. 

The developmnmt of l'rLoSten, which is an extruded, instantly
re--hydratzjle 1;.atcrial based upon a wheat-soya blend. 

The training of Ch-ileans in the area of communication. 

These accomplishici:nts, in cciijunction with those previously re
ported, indicate that the team which has been evolved in Chile is
 
capable of undertaking product 
 development, nutritional investigations, 
acceptability trials, and development of marketing data. 

Widey. distributi*on of some developed products is anticipated in 
the prevent contract. 

iork on other protein sources has continued over the period and
 
will continue in 
 an effort to reduce production costs. 

Carhonyl .ccumt. ulation drinq, Browning 

Graduate Students: 
 Jaima Amaya, Colombia 
M.unehiko Tanaka, Japan
Chong Min Lee, Korea 
Anthony Cheng, Republic of China 

Research studies under a grant from the National Institute of
 
Health (HgW) on the 
nutritional effects of the 1'aillard (Browing) re
action on Jrlarine 
 foods were continued. Extractables from isopropanol 
and ethyl acetate, as browning mix.,:tures, were tested biologically in 
rats, using' casein as a control. The extroctahble materials were added 
to a cas(ein Lacd diet. in a second control, an equivalent amount of 
solvent ws evaijorated and adde-d to the control diet. A third control 
was used which coritai'nd a rcx'm.:tJ casein based diet. 
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Data indicated that the solvents themselves were equivalent to the 
control.. The extract, however, when added to the' diet at the 1.% level, 
decrcas;ed growth rates in all. cases. Examination of body organs indi
cated that the Lso-v'rcpanal extract significantly inf.lucnced liver weight. 
Individual. compnnts of the extracts are now.1 in the process of being 
analyzvd to deter:.:Jnie the nature of: the components contained in them. It 
is expected tha't the identification of the major cor;.ponents of the ex
tracts will be co::pJrntcd in the forthcoming year. These components will 
then be tested individually to determine which is responsible for the 
gro.;th effect. 

Planriinr for a Research Program on Carotenoids 

Graduate Student: Ishan Lui, Republic of China 

A proposal has been submitted by the University of Rhode Island and 
thc inszitut-C oP ,g2'anomy, Dcpa rt::,nt of Biochcmi.s;try. Cl.uj, Ruzmanla to 
the National Sciencc ou:nation, International Programs Office. The 
duration of this project is planned for three years.
 

Carotenoids are naturally occuring pigments 
 (red, yellow, orange)
 
found in plant flow.r, and seeds, as well 
 as in yeast, mold, and bac
teria. Vhile anim:ls cannot n:mal.e the basic 
carotenoid molecules, they 
are able to make certain transformations which allow the body to utilize
 
carotenoi ds. Carotenoids have been 
 used as sources of provitamin A 
(essential in man for vision) and as natural colorants of food and feed. 
The overall objective of this research project would be to establish the 
biosynthetic pathways and n;echanisr,s by which the carotenoids are formed 

and used. 

Of particular significance to this proposal is the isolation and 
identification of new carotenoids, establishment of their structures and 
delineation of pathway; for their synthesi.s for a number of aquatic 
organis::;. In conjunction with contin uing research on ;almonid pigment
aticn, tests will e !::!de u:;i' .; a number of co;:ipound.; on trout. These 
compounds will be teted for pigmentation and toxdcity. 
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The research project is important both from a theoretical and 
practical point of vie,:. Determination of the carvtcnoids having a 
pro-vitam~n value affords the po;sibii.ity of calculating the quantity 
of vitamin A which is for'med frem these pro-vitamins in plants -and 
animjls. Thus, :outnd scientific information will be available for a
 
suitablo use of theie organSsm; Sn feeding man.
 

Profe:;sor C. 0. Chichlis ter and Tunp-Chinr 
 Lee ar-e listed as Co
principazl Invest while research
.g,.,tors, the group at Cluj is directed 
by Professor C. Boc,.a. The two groups have published separately approx
imately 250 papers o., carotenoid:s over the last 20 years. Mien Pro
fessor K. L. Sipson visited C.uj in Selptember 1972, it became apparent 
that each group has eStablished itself in areas of research that are
 
not dup.icated elsc'.:.erc. With the two groups working together, 
 a
 
nurber, of spnificat 
 problems could he attacked that neither could
 
solve jndcrpendentJ y.
 

Professor Chiiclic-;ter r eceived the 
 Institute of Food Technologists' 
Babcock-Hj,,t Awarc'd at its annual meeting in Jeach,.iami Florida, June 
10-1.3, .97$. This :wcr is pi-.2sented to an individual who has distin
guished himsejf by contribut.ions to food technology which have resulted 
in improved public he,!alth through more nutritious food. 

Dr. ChicuLester acted as General Chairm,.an at the American M.[edical 
AssocialSon Syii.posium on Environmental Quality and Food Supply, Washing
ton, D.C., Octoler 38-20, 1972 and as Chairman of the Institute of Food
 
Technolcgis-ts' Convention, 
 Symposium on Technology Transfer in Develop
rment, .iami, Florida, June 10-1.3, 1.973. 

Dr. James Pergann, Dr. Lee and Anthony Cheng participated in the 
Collaborative Study on Protein Quality with Harvardthe M'cdical School 

in the spring of 1.973. 

Dr. Chiches ter's e>xtension of his leave-of-absence status for the 
1.973-711 year is to enable him continueto in his po[sition as Vice-
Prcsidcent for S1cjence at the Nutrition Foundation, Inc., in New York 
City. The 'oundation thc,-ry has gained an individual on its staff who 
is cofni:-',.t of the acadenic pinoirams and is involved in on-going nutri
tion and food tchnCo~logy research. The University has benefitted by 

http:Chairm,.an
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Dr. Chichester's interaction with private and governmental organizations 
through the access afforded URI to enlarge and develop food programs. 

Dr. Tung-Ching Lee, formerly Senior Food Technologist with the Re
search and Devel]oprnent Department of Hunt-Wesson Foods, Inc. of Fullerton, 
California, is s:erving as Dr. Chichester's repJacenunt during his leave. 
Dr. Lee's research experience is in the areas of corotenoid biochemistry, 
nutrition and food procces;ing. His applied c:*:ecricncc in the area of pro
duct dcvelop,:nt. off(!red industrial expertise val-:2,ble to current inter
national projects and allo;,4d for an integration of the academic areas of 
food biochemistry with industrial needs and practides. 
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JAI.S i. COJJ]3LE 
P7'ofessor of Animal 'Science 

Professol, Cobble Is co-plting his second year -s Chief of theU.S. AID-funded Party ci Agricultural Research in Korea arranged bythe Uew Le glond Ccn1er for Continuing Education. He is expected to 
rcturn Septerc, 1, 1973. 
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SPIROS 1-1.CONSTANTIN1IDES 	 Associate Professor of Food and 
Nutritional Science, and 
Biochcmistzy 

Improvcml2nts' in Narine Food Utilization 

The Univcr,;ity of Rhdode Island's strength in the marine food re

source ay-ca has been cuihanced by efforts in utilization, handling and 

pres.ervat.on of food resources. URI has also become known for 

its interest a:i!d participation in the area of marine food science and 

its involvw:;cfnt ii doveloping nations. 

All the pr'oje7t.-elow aiv of great interest to LDCs with rich 

marinc food rescurcc;. With the preliminary work done at URI, informa-. 

. C . .. ," .to 1'il.r -n;;t,'utecS, in d ev . ' .t II""na

tions which ae initijring research programs of a similar nature. 

Graduate studc.,it, w.crkinj-g on these projects at URI return home to. appl, 
their kno;.'ledje in developing marine food science programs to meet the 

needs of their countries. 

Marine Food Science Program in Chile 

The Organiz:ation of American States (OAS) granted a visiting 

professorship to the principal irvestigator to further develop the 

academic and research pr(gram in Chile at the Universidad Catolica de 

Valparaiso, School of Fisheries and Food Science. 

During his six month stay (M.irch, 1972 to September, 1972): 

(1) Research projects In the field of Mlarine Food Science were 
instituted of iniLerst to that region of South America. All 
the prcjccts ,,'!it w:th the utili:ation and handling of 
marine seci:,-, for hur.;3n consumpti.on. 

(2) 	 Students ..;ho are ]atcr expectcd to become the fisheries ex
perts in Chile, received training under this program. 

http:consumpti.on
http:pres.ervat.on
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(3) Many seminars were held at various universities in Chile, andadvice was given to many agencies and industries in the field
of fish processing and utilization. 

(4) Mectings were he2ld to discuss current marine issues in Chilewith gover ir.;!t officials and other participants. Thesefcrenccs conti conbuted to a better understanding of policiesfollow concerning the sea 
to

food resources and their utilization. 

This program in Chile is now being continued by Chilean scientists 
working wi.th the plan, sot by Professor Constantinides. Continuous sup
port is required to keep this work progressing.
 

Similar academic and rasearch programs 
 could be initiated on a
 
university. to-univers 
 -y basis in latin American countries and other
 
geographic 
areas with rich marine rusources. 

Deterioration in Fish Muscle and Molluscs Du: to Protcolytic Enzymes 

Graduate Students: Miss Stephanie Brina, USA 

Mrs. 3ias.e Chi,Hurni, Republic of China 
Mr. Pavlos Kara].oltsides, Greece 

Marine food science and technology hardly exist in most developing
nations. aine food resources are not properly used, though there is
 
a gF'reat abundance of and
fil rollu;cc; near the coastlines of these
 
countries. 
 one reason fo,' 1oor utili:ation of fish and molluscs is
 
their relatiel.]y rupid spojlage 
 rate, accentuated in tropical countries,
 
du- to mi crcI-:l and 
 en:; activity.
 

Study olojectivf-s 
 include inve ,Ligation of the deteri orative enzyTm
system in fish ,!nd molluac as well as exploraticon of new ways to control 
this detericrtive activity lengthenand the fresh state in marine foods. 

The endcj',c:ious protcolytic ene system (cathepsin) found in the
 
flesh of d
fi!, lu:sc;v,,:; V.icthe way for the ni crob iological. onset 
of deterS ovaiten ,Vide:it in every marine food. To thestudy physical
and ch,..:.ic. I -. .t, of thiv anzym,, sy-;tem a rel ati.v,.y pure sa,.ple 
was ic.,eJ NOM fI:.&W,: i iv.,. Rt.e s n:ple evidencfd activity at low p1's
and actually wa. cornpos,d of a family of enzymes which function as 

http:ch,..:.ic
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catalysts for the breakdown of proteins. Other physiochemical properties 
such as the multiple form pattern, molecular weight of the species of en
zymes, cffect of various inhibitors, etc. were studied. Salt foundwas 
to have a dranitic effect on the enzy:es, checking, their activity conplete
].y. The cn:-yi,- sv',terni ws to beshown rather heat stable, withstanding 
tem'Deratura:; of al'cout 800 fr' tCIe Minutes.
 

The jLiSo.ic of th :;tudy in 
 the U.S. has encouraged similar 
studies in Chi.e unl2er th, dir~ectic,:1 of the principal invcr;tigator. 
Graduate stuets2 fro;m overseas f-:milljarize them.nelves with methodology 
and problem aroaces whi..le worki.. on aspects of. this project. The 

pen.ience Lin.d wiill hopefully ho used in their native countries:
 
Pakistan, hona, 
 Taiwan and Greece. 

Utilization of Underutilized Secies of Shrimp 

Graduate Student: Nelson Limin,Yeh Republic of China 

Shrimp, a highly nutritious protein marine food, is caught in 
many regions of the world. Shrimp pecies of small size are not 
generally uKc(d often becau.-e conventional processing methods are un
economical. Thiis study weeks to devise methbds by which small shrimp
 
may be effic.'etly util.ized human
for consu:i:ption.
 

Presently a method is being worked 
 out by which a high yield of
 
shrimlp fles-h cana 
 be ca:t2ae.ted and converted to a paste-like product. 
This mothod, refizc:d ;uln:ould be of great iirtancc 5n the utiliza
tion of the kri ]., a vcr.; abundant, sm:cll shriimp-like Euphas;id found 
in the arca :outh of Chile and ArLigcntina as well as other regions. 

The method in still exy:crimental and requires improvement before 
it reaches the pilo't lant stage. Products made from shrimp flesh must 
be developcd to satisfy the food preferences of different developed and 
developing natiors. 

http:jLiSo.ic
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Utilization of the Crab
 

Graduate Student: Nelson Yeh Lirnin, Republic of China 

Another rch source of protein is found thein crab. Man, however, 
has not lear'Cd to fully and Cccnor.ically utilize crab meat. This is 
most ipoortant in dcvelopin.- natioins where great crab resources exist. 

In this effort, ways are being sought to ex-tract crab meat in an ef
ficient, suJ*mPc and ecuicn.:ical manner. 

A practical cxtrxiction process has becn developed by which the yield 
can be incroafcd by 300' ove, hand-picking or other semi-automated
 
methods. The study will continue to improve the method. Various para
meter. will Le studied and plans will be made for application at the
 

industrial level. 

Utilization of then Y.sre 

Graduate Student: 1.!rs. Bettye Gold, USA
 

zussels and other edible molluscs exist abundantly in many regions 
of the wor3d; however, the processing of mussels is inefficient and in
volves the loss of nany nutritious ingredients, especially the water 
soluble constituents. The investigators are Ltudying ways to use the 
flavorful water soluble residue by testing the possibility of mixing 
with other che,,:p sources of protein, such as soya and various other 

products. 

A thorough literature search, leading to a review manuscript, is 
currently Leing done on the utilization of the mussel. No such inform
ation compiJatici is now available. 

An output of this; 1project, ctill in its initial stages, will be 
non-convcntiosal or nmon-traditional cthod., of mussel utilization, in
cludirng i th us,( of viriou!; ncwly developed ';olid products and the water 
solubje mu::sel r,:sidu,.. 
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Non-Conventional Use of Fish Flesh and Waste 

In many fish producing countries, such as Peru, preferred eating 

pattern.; do not gcncra.ly include fish. To alleviate this situation 

and make better use of available protein, new methods of fish utiliza

tion are heng in vc'tgatcd. One such is the Japanese techilique of pre

paring fish paste cmid fish pulp. Various fish s pecies would be tested 

for thoiu, feasibility in fo2-ing such products, including shelf-life and 

fish flavor. Aditlnal flavors such as becf and chicken might be added 

to determine whether flavor einhancers might produce higher. acceptability. 

A fish pulp ''i also produced which, when kept frozen, maintained 

all the qualities; of udenatured protein. This advance is of signifi

cance in cases whcre fish is to be retained in frozen storage for long 

periods of time. 

The param.(Jte-'s- deLerrining the quality of the final product are to 

he further investiga-tLd. Different species of fish will be tested alone 

and in ccnbin;vtmon vii.h one another. Ediblc fish waste, such as trim

wings usi~2 ~3~! 'L;e prcjar.e meal, used produce fish- to fish will be to a 

pulp or paste for human consur.sption. 

Hopefully, products using these pulps and pastes will be acceptable 

to peop-le living in fish-producing countries. 

http:gcncra.ly
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RONALD G. CUI.NMINGS Professor of Resource Economics
 

Water Resource Managenent
 

Professor Cum:;iings has 
been actively consulting with colleagues
in foreign countrieU on questions involving seawater intrusion into
 
freshwater supplies. In Mlarch he visited associates in Argentina,
Chile, Peru, aid Colorahia for discussions of URI collaboration with 
research groups dealing with water management questions in these 
countries. He has had similar contacts with workers at the Hebrew 
University, Rehovot, Israel. 
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HOWARD H. FOSTER, JR. Associate Professor of Community 
Planning and Area Development 

Caribbean Resource Development Planning and Administration 

Graduate Student: Ivor Jackson, Antigua 

The valuable natural, marine oriented resources of the small 

Caribbean Island States are especially vulnerable to the pressures of 
human and economic resource development. The basic objective of this 

study is to assist Caribbean governments in setting up and operating 

internal syste:w for policy evaluation and analysis with respect to 

the dcvelopir,.2nt of these resources. The yield frim such systems will 

be Jrpreved coorc1inaticn in the utilization of resources. In othar 
words, central development planning will be pursued within the frame

work of the critical natural. resources of the state, the beaches, 

lagoons, ocean, and harbors. 

Prior to the current year, both field .and library research were
 

conducted. With this as a background, the investigator during the 

current year wrote a plan jointly with the governments of Antigua, 

St. Kitts-Tev!s--Anguilla and with the Island Resources Foundation of 
St. Thomas, V.1. This plan describes a three-year project to institute 
a system of policy planning and analysis geared to human deresource 

velopment within the States. Agreement has been gained from both gov

ernmcnts and it is now being redrafted in final form for submission to 

selected foundations.
 

Several trips were made to the Caribbean to confer with local
 

government officials. In addition to the Chief Ministers of the par

ticipating ftates, visits were made to the UNDP Projects Headquarters 
office in St. Lucia, Island Resources Foundation, St. Thomas, and the 

Economic and Commercial Officer, American Embassy, Barbados. 
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JOHN A. KNAUSS Dean of the Graduate School of 
Oceanography, Provost for Marine 
Affairs, and Professor of Ocean
ography
 

Law of the Sea: Freedom of Scientific Research and Technolo~y Transfer
 

During the current year, most of Dean Knauss's effort was 

centered around his role as an adviser to the State Departmcnt in 

preparing for the Uitcd Naticns Law of the Sea Conference (LOS). 

Late last year a Yreedora of Science Task Group, of which he became a 

member, was estahlished under the Ocean Affairs Board of the National 

Academy of ,conc,. 'his year 1',e Nationa-l Science Foundation con-

tributed ,dcimate fundi)nv to assist in this work, a!]owing him to at

tend the T.Nurth !.Of, Prv 'at ,r, '' 5 in July and August, 1972, and 

the Fifth in .rch/Arwil, 1973. At the latter, he was an official mem

ber of the dlegaat~cn representing the science conounity. 

This group has helped advise the State leparti-ent on strategy and 

tactics ).lating to mx:.:imizing fredom of scientific research in the
 

forthcoming Uilted Naticns; Law of the Sea negotiations. One primary 

objective during the past year has been an attempt to'educate the dele

gations of vanyof the developing countries to the true nature of
 

scientific research and its value. 

Dean hnausn pre.paried and del.ivcred a paper on behalf of the U.S. 

delegation on August 2, 1972 in Geneva.
 

During the retiri in New York this spring, he assisted in the pre

paration of ani exhilbit of the 1ecp-Sea DrilJrg Project at the United 

Nations, and a speech givcn by iii lip Handler, President of the Na

tional Acadn:n.y of A'ci-os. LcanI Miduss also attended a reception hold 

for all man;er; of tin U.N. SepLcud; CosmaitLe on the Woods Hole research 

vesel MCI. Q c r....a .cnting, .ay 2 thiough 4, at which members 

of the U.S. scientific community discussed in depth various possibilities 
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concerning scientific research as it relates to the Law of the Sea 
negotiations. He also chaired a meeting of the American Association
 

for the Advancement of Science (AAAS) in Wav'ington, D.C., December
 
28, i972, the su)ject of which was "Current Policy Making Issues in
 

OceanTs Rescarch. "
 

Closely cotipled with the facilitation of scientific research is
sues in the Law of the Sea is the problem of technology transfer and 
the question how hest to spur the growth of fishery expertise i.1 de
velopinf, countrics. Dean Knauss has worked and continues to work 
with the StPte Dcpitm:ent and others on this issue. Coupling scien
tific research and technical assistance would appear to be one of the 
more s.ignificE2vt devcl.pT:.-!its in future years. 

Dean Knau:'s plan,; to continue working closely with the U.S. dele
gation on the Seabeds Comjnittee. During the next year he hopes to do 
more than has been done con1cer~ning the problem of technical assistance 
as it relates to the Lxw'of the Sea. 
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HARLAN C. LAMPE 
 Professor of Resource Economics
 

Professor Lampe dirceted much 

advisory efforts 

of his energy to planning for the 
study of water Management in relation to the ecology and fisheries de
velopment in coastal lag,,oons in LTexIeco. He spent several weeks in 
Mexico in the summer of 1972, laying the groundwork for this project. 

He was also deeply involved in several fisheries 
including the resource economics input relative to fish culture work 
in the Philippines. 

Professor Lampe was the major professor for Peter Wadsworth who is 
completing the research work for his Ph.D. (see separate write-up below). 



--
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LEIF C. W. LANDBERG 
 Instructor in Anthropology
 

A Bibliocrahy for the Anthrovoloical Study of 
Fishing Industries and Maritime Communities 

and an Index of Recent Marine Research 

Graduate Students: Edward C. Yang, Republic of China
 

Dinny Huang, Republic of China 

In one of the Center's early AID 
211(d) contract reviews (February
 
1971), the funding agency noted the lack of convenient systematic 
sources for sociological literature relevant to fisheries development
 
a d zp---s d a ~irc fcr ICM.D LO encoul.age the instigation of sec.Viues 
and aids in that area. Toward that end, Mr. Landberg has participated
 
as bibliographer for the human Marine Adaptations Study Group (HMASG),
 
social scientists organized for the encouragement of theoretical and ap
plied research in problems of marine resource exploitation and conserv

ation.
 

At the tiirw of hIMASG's founding, members of the study group ex
pressed a desire for a worldwide bibliographic survey of the literature
 
available on what has come to be knom as "maritime" anthropology. Mr. 
Landberg thus undertook a compilation of sources on maritime anthro
pology, reflecting both the predominant interests of the 11MASG's members 

many of whom generously contributed reference to the bibliography--and
 
the ICMRD's mission. The bibliography is focused on 
fishing industries,
 
fishing communities, and social aspects of fisheries development. 
 This
 
work, A Bibljorr.,:,hv for the Anthropological Study of Fishing Industries 
and aritimeCcr,unitic-, is now completed. A very limited number of 
copier have been printed in mimeographed form for in-house use and 
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distribution to contributors; the bibliography is being considered for
 
publication by the Center.
 

In addition to the compilation of the bibliography, Mr. Landberg
 
also cooperated with 
Profcs-;or William R. Rosengren, Department of Soci
ology and Anthropolo.y, University 
 of Rhode Island and with Mr. Peter H. 
Fricke, 'cpartl.mnt of !arit"ir Studies, the University of Wales Institute 
of Science and Tcchnoloigy, Cardiff (UWIST), i.n the development of an index 
of current raritii.< social research. The first section of the index,
 
cover-ing research in proircs,. between 
 the years 1960-1970, was published
 
in 1971 by UWIST 
 as the Index of Current Maritr.e Research. The second
 
half of the icl':.:, coveri'np bibliography 
 relevant to the research projects 
reported In the f.irLc half of the index, was coirpiled by William R. Rosen
gren and Leif C. "-. Landber'g, and is now being published by UWJST as the 
Index of Recent Mitire Jj:sarch. After this first cooperative effort 
for the dev.].op1e:t of an index of Tmaritime social research, Mr. Fricke, 
with the support cf UWIST, has assumed responsibility for the compilation 
and continuation of this index which is to be published on an annual or 
blcm1:lal bwtsis. 

1,,r. Landberlg currently is completely his Ph.D. dissertation, "Socio
economic Networks (Doubleof Npgalawa Outrigger Canoe) Fishermen of Tan 
zania, East Africa," for the Department of Anthropology, University of 
California, Davis. After the completion of his Ph.D., Mr. Landberg plans 
to continue anthropological research in fisheries development with special 
emNphasis on East African fisheries and Tanzania. 
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NELSON MARSHALL Professor of Oceanography
 

Lood Transfer Studies in SU-port of Production 

in Coral Reef Lagoons 

Graduate Student: Ray Gerber, USA
 

The objective of this work is to better understand productivity 

pathways and thus expedite as..essment of fisheries production around 

coral reefs and adjacent waters. The work performied and the interpre

tation thereof can be su::marSzed as follo..s: 

Detrltus, mostly amoryphic in appearance, amounted to 95% and 85% 

of tlc food of tw, r.-,nr-native zcclankton forms in Eniwetok Atoll. 

The balance of the diet .included fragmients from organic sources plus 

phytoplan<tcn and ether :.dcro-organisms. Plankton feeding fishes were 

found to have consumcd a subfstantial. amount of detrital algal fragments 

in addition to their diet of zooplankton. 

As expected in a setting where particulates are largely detrital 

and where phytoplanktori is sparse, chlorophyll a and phaeopigments in 

the Atoll lagoon were sall, 0.098 mg/m 3 and 0.085 mg/m, compared to 

the total particulate carbon of 20.5 mg/in3 . Over and behind the reef, 

level; of particulate carbon and nitrogen are higher and the ratio of 

carbon to nitrogen is lower than in the oceanic water, indicating a 

substantial input of organic matter from the reef to the lagoon. Zoo

plankton is more abundant in the lagoon than in the incoming oceani'c 

water, apparently benefitting from this reef input. 

These observations confirm the hypothesis that detritus flowing 

from the reef is Leing utilized a; a pseudoplankton in the food chains 

of the pelagic corr.Iuity of the atoll. 
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Coral Reef and Reef Lagoon Studies
 

Graduate Student: Thierry G. Jacques, Belgium
 

This work has coi:sisted largely of a literature roview in support 

of research planning cin the subject of man-induced stresses damaging to 

coral reef coastlinen. The topic is particularly practical in view of 

the extent of such coa:;tl]ines in developing countries, the importance of 

the coast to the fisheries, and the e:.tcnt to which development under

takings repcatedly subject these areas to damaging impacts. Examples 

of these stresses include: high siltation and flash flooding from agri

culture; pollution, both from donstic sewage and industry; and direct 

destruction as the con equencc,: of shoreline and port development. 

We are anticipating a study of this topic in conjunction with col

leagues at the Univci.,'jty of l'uerco Pico. Planning sessions have been 

held with the following particip-.nts: Dr. Seppo Kolehmainen of the Puerto 
Rico X;ucL'u: C,..ter , U. .... iy of ......... Pico, D...ascvat.
U.3,, O F.'U iC Dr. C...,- C-1-at , .- , 

Scott W. Nixon, Dr. N.irylin M. flarlin and .r. Thierry G. Jacques of the 

University of Rhode Island, and Dr. Juan Gonzales of the National Marine 

Water Quality Laboratory, Narragansett, Rhode Island. 
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Master of Marine Affairs Student
SCOTT H. MARSTON 


Study of U.S. Oil Interests in Possible 

International SeaeJ-d Controls 

This study offers the following imprcssicns: 

aU.S. 	 Oil interests view an ordurly law of the sea regime as 

if app.ied to futurc offshore developmcnt, will helpmechanism which, 

oil providesstabilize U.S. forimin investeirilts considcrably. Offshore 

fore the U.S. wi].l hEvc to pre'duc'+t 

a smnal 1ut)naild- y inc";i I'ercentag c of the total. There arc a 

nuIer of pol it icaI ly ,4,h3.eL ffLiore envir'onm,-ts to be exploited be

fore. 1tw.i , ius- x;.*d F ~cc--io-fac *.'ith the Or-an ,io.: n of Petroleum 

E>porting; Ccu,~~tpcz (O1'EC). 1hu3 there could Lu A couplc of dccades be

alternative sources of energy. In 

in the Law of the Sea negotiations,the rieant iru, if progrless can Ihe made 

and some sort of stable regime can be established for the seabeds, this 

will work to the oil companies' advantage. 
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SAUL B. SAILA Professor of Oceanography and Zoology
 

Fishery Potential of the Inshore Tropical Reef Environment 

Graduate Student: David K. Stevenson, USA
 

Though little has been published, some tentative conclusions can 

be derived from available literature conceyqming coral reef fishery re

sources and their utilization. Harvests from five island reef fisheries 

range from 0.11 to 4 .7 gn.s wet weight per square meter per year, comparing 

favorably on a per-unlt -area basis with dcmersal fishery harvests from 

North At3;irtic rrounds. Yield per uni.t effort may reach 5000 kgs per man 

per year. Low reef harvests secn to ret.ect incomplete fishing erfort, 

often coupled with poor managemcnt practices. 

Althouph reef crop and harvests may be substantial, the development 

of the fisheries is encu~rrer.cd by the diversity of species, the relative 

abundance of small fishes and the restrictions imposed on gear by the en

viron:mnt. It is not clear hot." resistant reef fish populations are to 

fishing pressure nor what types of management schemes are called for to 

prevent resource depletion. 

It appears that underdeveloped but heavily populated Pacific atolls 

can be supplied with all necessary protein by relatively low effort fish

eries. Atoll lagoons apparently support sparse fish populations compared 

to the oceanic slope of the atoll, but it appears that imports of organic 

detritus from the reef could provide a substantial base for lagoon 

food chains. 

Progress in as'essing the reef area fisheries includes:
 

Compilation of size frequency distributions and conversion of tag 
and rccapturra- data to statistically significant growth rate co
cffic]int; from data in the literature. 

http:encu~rrer.cd
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Fact-finding trip to Puerto Rico (three weeks in February, 1973) to 
explore possibilities for a gear research management study of the 
local trap fishery. 

Fomiulation of f.specific plan.. for research in Puerto Rico. 

Preparaticn of a general literature review assessment of the problem 
incorpco-I ed ,*i publical.*o eniititled (cnerali ;-ticn!; on the 
Fi.,her, e t:: t:ia.. of Ccr..] Reefs and Ad--iacnt-S~ialo, Water 

ni~:esi~ai~cs sc'n Yarrha!! (see section VI of 
thj.s rcport). 

The circruitr...si-"gnificant of information and first-handoa body 
expecn'ce cli which to base the proposed study of the Puerto 
Rican trap fis,hery. 

Mathematical. Nndel of Salmonid Rearing Facilities 

Graduate Student: James J. Griffin 

Lkcr~h~ -~a~ccof r. -3fini a"l.Sio J. formUlating 
rr:thcratical riockI of -nlmonid fi.;h rcaring operations based on para

metric daLa and fcraulat:cnz derived from available research on both 

the orgcni and plhy:s;cal and flnanc.ial opera.tions of the hatcheries. 

Linear xcr:.ra;i ; being ap]ied wbhere alternate choices of 

variabDlc: and their vcl.ues can lie reasonEb)ly considered over calculated 

rangsc- of thc nn-Jim: ar variableso,. Jn the final analysis, biologic, , 

physica] and financia!l paranetcr:, can be derived for diverse ,perating 

strategy sc,-narios ard tcchnolciIcal options w'thin the rearing facility. 

Upon successful opcration of the base model planned for surnris,-:, 1973, 

atterpt= will he ,adh to describe start-up costs, profitability cross

over, ahd :iteady state r;perat wins a variety of potential expectedunder 

operating ;odes. 

Couli]nig of thi type of effcrt with resource ind marketing studies 

for particul!,r a.pp]iciti ns could make a contriLution to quantitative 

decision-mRl n~g on th,, practicality of option;, in applications 
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involving not only salmonid culture but also fish and invertebrates. 

Value and relative ranking of needed research efforts in terms of
 

production operating economics can also be postulated.
 

General
 

In addition to the forcgoing there has been considerable interest 

in the high density snalmonid rcaring being developcd by Professor T. D. 

Meade of the Depurt::.cnt of An-inal Science and 1Professor A. 11. Sastry 

of the Graduute Scholc. of Oceanog,raphy. The salinonid culture is prob

ably too sophisticatcd for immediate transfer to developing countries 

and the lor.rtcr wcrlc applies to a species of IE United States; never

theles; the sItudies c:rich staff and student capability for work 

elsewhere. Poth procra:ns arc supported by Sea Grant. 
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JOHN C. SA1NSBURY Associate Professor of Fisheries
 
and Marine Technolop•
 

Advisory Activities in Plauninp Commercial
 

Fishervan Training Profgrams
 

Professor Sainsbury spent a total of three months for O.A.S. in 

Ecuador settini, up a comprehensive fisheries training program at the 

Escu Ia Sumerlor Politecnica dcl Litoral. 

Later, duPlhg a three d;y stay in Central America consulting 

with ICAITI, he defined ideas appropriate for the organization's 

plans for trai~ii.g prograsi for artisan fishermen. 
-!"th o tlv, ' f,(-, nf t-br' I'r t.'; '.npert in ' Zr, 1;,ni wor.kinE 

with the Fishin, hidustry boz.rd and waking a comprehensive study of the 

nation's fisheri., lie made a similar, though briefer, review of 

fisheries in Fiji. 

Toward the year's end he consulted for FAO in Indonesia relative 

to the reorganization of the Academy of Fisheries in Jakarta. 
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MILTON SALOMON Professor of Food and Resource Chemistry
 

Improvcirint in the Technology of Traditional 

Hot Fish-Smokinr in West Africa 

Graduate Student: Matthew Caurie, Ghana 

Under the direction of Professor Milton Salomon, assisted by Pro

fessorsT. C. Lee and C. 0. Chichester, 1r. Matthew Caurie is investigating
 

fish smoking technoogy as a nethod of alleviating protein lack. Tra

ditional Wcst African systens of fish smoking by wood fires produce hot 

sinokeCi fi:sh of poor quality. Mr. Caurie'; research proposes to fabricate 

the sokiin ove-, ro;, existirig barbecue 1,.chines an-d to develop a method 
for fish smoking based on the traditional West African wood firing tech

niques. This technique would produce smoked fish with higher nutritional 

and physical qualities. 

The success of the project will be assessed by running a number of 

Protein Efficiency Ratio (PER) tests, using fish smoked by methods de

veloped in this study as the sole source of protein, against the control
 

casein sample.
 

Initial research is presently underway. Equipment for the labora

tory studies is either on order or already received and in use. It is 

expected that during 1973 progress will be made on a detailed overall 

res2arch proposal. Mr. Caurie plans to complete degree course work by 

mid-1974 and aiws at couipletion of the overall research project, includ

ing publication, during the following year. 
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C. ROBERT SHOOP 
 Associate Professor of Zoology
 

Naricu].ture of Sea Turtles 

Graduate Students: Philip Lemkan, USA
 

Anne M. Fort, USA
 

The objectives of the Sea Turtle Nlari'culture project include: 

(1) 	 The developr:lent of a suitable tag for hatchling green sea 
turtles to define the survival rates arid homing to breeding
ground.; of natural. breeding populations (both presently 
unkno,n); 

seac turL]e iiaricuituru in tropical areas; 

(3) The developi..ent of breeding stock in hatcheries. 

Efforts toward objcctivc; (1) and (2) have progressed well during 
the past year. OC'jective (3) is potentially obtainable in the near future. 

The m jor prooblerm in dealing with the endangered status of the green 
sea turtle is th lack of data on survivorship under ifitural conditions. 
Exploitationr of-- ef-s and adults cannot be assessed unless a permanent 
method CF ;ior'cirg is developed. arking by mutilation, metal or plastic 
tags, or tttc{oing have been unsuccessful in the past because of rapid 
growth 	 rate of young urd the lossturtles subsequent or obliteration of 
the tags or marks. Radioactive tags are inappropriate for a number of 
reasons. Consequently, we have worked on a metabolic tag, non-radioactive 
and non-toxic to potential predators, including humans. 

Hatchlings are injcted with europium, a rare element not accumulated 
by turtles. This ulc:.,_nt is deposited in various tissues of the body and 
can be identified by neatron activation analysis of the tissues at a 
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later date. Laboratory studies at URI have established the basis for
 

this technique.
 

Toxic limits, safe doses, methods of injection, chemical prepara

tions of the europium solutioii, and methods of identification were com

pleted this year. A dose of '10 mg Eu/Kg will mark turtles safely for a 

period of at least six years, and probably for the entire lifetime of 

the allimal. 

A paper was presented at the annual meeting of the American Society 

of Ichthyologists and Herpetologists, San Jose, Costa Rica (1973) con

cerning this technique. 

A ;eries of injected animals will next be prepared by Professor 

Richard Wolke, Animal Pathologist at URI, to determine if there are tis

sue changes. A large series of hatchlings will be injected at the major 

co:tincrcial sea turtle culture facility (Grand Cayman Island) to verify 

the technique. "'he first field test should take place in the fall of 

1974.
 

During the past year, two new tanks with heaters, circulators, and 

filters have been e:,!ed. The arrangement allows for group or indi

vidual culture and is ,;ufficient to maintain at learnt 20 turtles up to 

35 lbs. in weight. Favorahle diets, temperatures, aid feeding schedules 

have been determined and disease problems reduced or eliminated. Under 

the present conditions, successful maintenance of laboratory stock is 

assured.
 

Two graduate studcnts in the Department of Zoology have developed 

thesis projects with sea turtles. One project involves a behavioral 

catalogue and the other concerns perception of magnetic fields. Both 

projects should contribute substantially to the basic knowledge of the 

biology of these animals. 

An effort to determine the pr-esent effectiveness of mariculture 

attempts and the potential for low-capital culture methods was made dur

ing a series of visits to several locations in the Caribbean region dur

ing the past year. Contacts included: 

Mr. William !Ra-iney of the Island Resources Foundation, St. Thomas, 
U.S. Virgin Isljnd'.;, concrnr7ing the bioLogy, of green turtles 
and potential for small scale farming; 
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Dr. Kenneth W. Watters of the Puerto Rico Nuclear Center, Mayaguez,
P.R., who is currently engaged in developing URI-related aqua
culture projects at the facilities of the P.R. Nuclear Center of 
the University of Puerto Rico; 

Mariculture, Inc., green turtle farm at Grand Cayman Island.
 

Related present and future available facilities, potential experimental 

sites and activities wcre rev.iewed and a request for a joint research 

proposal with Professor Peter Woodhead of the University of West Indies, 

SUNY Biological Station, Discovery Bay, Jamaica, who has a strong interest 

in developing aquaculture projects, was made. 

Professor Shoop's plans fcr the coming year include: 

Continuation of the europium studies at URI with special attention 
to any associated tissue changes and turnover rates in previously 
marked turtles; 

Experi..,rits on cage, design useful for potential small-scale culture 
in tropical waters;
 

Devv io iafnt of a piopual Fc.ro small scale culture effort in coopera
tion wth Puerto Rico Nuclear Center; 

Preparation of a specific research plzn regarding contributions to 
reproduction >ioloi-y to be evaluated and integrated into the over
all artisan fishery and nj:ricultuve effort described elsewhere. 



-83-


JOHN McN. SIEBURTH Professor of Oceanography 

Seaweeds as a Habitat for Yeasts 

Graduate Student: Raja Seshadri, India 

With the guidance of Dr. Sieburth, Raja Seshadri studied sea

weeds as a habitat for yeasts. Sieburth and Seshadri had developed 

procedures for the cultivation and estimation of yeasts on seaweed.
 

Working with this laboratoxy technique Seshadri completed his Ph.D. 

thesis on yeast ccll production on seaweed hosts from Narragansett 

Bay. Hfe found mayimal yeast pouulations occurring on chlorophytes and 

were attributed torhcdcphytecs. Lower ye.nst populatiens on pheophytes 

the relea ;c of inhibitory polyphenolic materials. 
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PETER T. WADSWORTH ICMRD Fellow 

Economic Structure of the Mexican. Shrip 

Fishing Industry in the Gulf of Mexico 

This study, by Mr. Wadsworth with guidance by Professor Harlan C. 

Lampe of the Departrment of Resource Economics, is nearly finished. Se

lected statcwfonts from the conclusions and recommendations offered are 

as follows: 

It appears that the Mexican fleet has been abl.e to maintain 

its per-bcat catch rate at about 22 metric tons per year in the 

Gulf, dCU.piLU d 2i.apid .. of" t .LCt, duc to inc1cancd 

fishing power and the gradual retirement of American effort from 

the Campeche banks. Since American boats are more expensive to 

operate, chiefly due to higher labor costs, they require higher 

catch rates in order to be profitable. Thus, when average 

catch rates fall to levels unprofitable for American boats, 

Mexican boats can still fish quite profitably. 

CoMpetition .;Ith Cuban boats, however, is likely to con

tinue for some time. While fishermen's earnings on Cuban shrimp 

traw.ers, are not known, they can, with some degree of assurance$ 

be assumed to be in the vicinity of those on Mexican boats (or 

possibly lower). The danger is that, due to lower costs, it will 

soon be profitable to fish down to levels which could damage the 

resource base.
 
"There is )no:-riscn that ,oxicans should not export cattle and/ 

or shviri.p to whom.2ver w.vil pa,-.y the incredibly high prices they fetch 

in the market, as lcng a,., prt- of that high price is used to 
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increase the supply of cheaper but equivalent protein sources 

within the country. For example, suppose that an export tax of 

five pesos per kilo were levied on shrimp. This would have the 

immediate effect of lowering the domestic price of shrimp by five 

pesos per kilo. It would have the further effect of eliminating 

sone warginal boat frcn the fishery. These boats would probably 

fish for other, iore abundant, species. And to guarantee the di

versification of the fleet, the revenue from the tax could be par

tially used to su)sidize the production of table-fish and partially 

used to ir:port cither mr;achinery to raise productivity in other food 

industries, or foodstuffs themselves. Alternatively, and better 

in the long ruji, the indu.stry intself could establish a similar 

trust fund which would fomcnt the diversification and modernization 

of Mexican t .ble-fisheries. 

Many of the remaining points deal substantively with the character 

of the fishery, with comments as to features that are most successful, 

and with changes that should be considered. 



TMIAS F. WE AVE R Associate Pr~ofcssor of Resour ce Econoi cs1 

Wevr consulted IhFisher i cs 

<~Malaysiap and Thailand on artisan fisheries developmcnt :during a vis i t 

l 9 7 2  

e avrfso wi officers i.{n S ing aporo

~44~in September These diiscussions were a follow throu~gh on issues 
ifi sheries .developmnent ozi.ed at h.otes Asia Development 

~ j~icAdvisoy Group '(SEADAG) meeting1 inrSingapor~e . A topic. outline, as 
AVfollows,~Was developed to serve as a basis for. a monograph, on Inshore "i 

~~Fisheries Dvlpntin1 S''E. Asia fto be wirittei in 1 

I Characteristics of the Inshore Fisey 

2. Contribution's of, Inshore Fish'eries~to Economi'c Developmnent 

t 3.<Comparative Costs of Protein from Alternative Sources in 

~~~4.Strategy for Fisheris 5 Development &<'<K < 

&<r2Professor We aver organized and1 chaired< two ;seminars~for theua
 
<.1i&Development Paneio~f SEADAG held~ in~igjor<(etme 92 ndIe
 

*<>-i Sigpr Spebe 92 e 

~1S<I;4YorkCity (July 1973).' .They were titled, respectively, The Commodity
41 < '<;~VI< 111 441.21 1 

Approach to Sectoral Planning1 for Rural <eelopment"'and "Allocative 

iand Distributinal Issues in Rur'al Developmet. In both of these 

sminars, fisheries 'development was discussed <at-sm point i~n its rela-
Stion to the total problem of rural development. , ~j 

Professor Weaver continued~assistance to ICAITI inGutml thouh. 
'Tthe CODOT program in' 4 the area tof institutional programi development.' He: 

assisted in the planining 'for thie CentraAmerican Food Ilndustry, survey 
and contributed tothewitten report.~ Rsac nfehfs ake'n 
inGuatemala employing aU.S. graduate student was be~gun- adIsrenty 

nearingcompletion. ~ISI

1~2 
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V. FOREIGN STUDENTS IN MARINE ORIENTED STUDIES 

In addition to the students directly participating in studies of 

interest to the Center, there are close to 50 foreign students pur

suing graduate dcgrees and research tasks in marine resource areas. 

The table below is a listing of these students studying at URI 

dning the rcport year. The students were variously supported by 

URI, federal funding, their parent countries and private sources. 

Degree 
Nation Student Specialty Sought 

Bangladesh Md. Mohsin Ali Food and Resource Ph.D. 
Chemistry 

fnelgiu ThiCrr, G. Jacques Oce _nography M.S. 

Brazil Roberto Aropllo Oceanography M.S. 

Brazil Valeiniro Sgarbieri Food and Resource Ph.D. 
Chemistry 

Chile Luis Adriosola Resource Economics Ph.D. 

Chile Ancheas Marchant Resource Economics Ph.D. 

Chile Alfredo Sfeir Iesource Economics Ph.D. 

China, Republic of Anthony 11.Cheng Food and Resource Ph.D. 
Chenistry 

China, Republic of fluci Guang-Horng Food and Nutritio': M.S. 
Science 

China, Republic of Jiasie 11orng Food and Nutrition M.S. 
Science 

China, Republic of Dinny Iuang Business Admin. B.S. 

China, Republic of 1[sui-Chin Kuo Food and Nutrition M.S. 
Science 
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Degree 
Nation Student Specialty Sought 

China, Republic of Shui Jin Kuo Ocean Engineering Ph.D. 

China, Republic of Yao Chun Lee Ocean Engineering M.S. 

China, RepUTlic of Fu Tanng Liao Resource Economics M.S. 

China, Republic of Yi-Yih Phillis Food Science M.S. 
Liao 

China, Republic of Ke Yee Christina Food and Nutrition M.S. 
Lui 

China, Republic of I-Shan Lui Food and Resource Ph.D. 
Chemistry 

China, Republic of Roseanna (Shtug) Food and Nutrition M.S. 
Ting Science 

China, Republic of Suzanne Ting Food and Nutrition M.S. 
Science 

Chine, Republic of Tze-Chui Teng Oceanography Ph.D. 

Chilla, RuLublic of Edward C. Ymng Civi.1 Engineerig M.S. 

Colorriia Jaime Amaya Food and Resource Ph.D. 
Chemistry 

Colombia Cesar Rizo Resource Economics B.S. 

France Jean Abgrall Resource Economics Ph.D. 

Ethiopia Abraham Alemayehu Marine Affairs M.M.A. 

Greece Pavlos Karakoit- Food and Nutrition M.S. 
sides Science 

India Asaf Ashraf Oceanography M.S. 

India Raja Seshadri Oceanography Ph.D. 

India- C. K. Unni Oceanography Ph.D. 

Indonesia Danel Monintja Fi;herman Training A. Sci. 

Tsra.l Sophia Professor- Morine Affairs M.M.A. 
sky 

Japan Munchiko Tanaka Food and Pesource Ph.D. 
Chemistry 



Nation Student 

Korea Gil Seunov Kim 

Korea Chong Min Lee 

Kuwait Abdul Iameed 
Quabazard 

New Zealand Edward Durbin 

New Zealand Paul Vella 

Peru Jose Daniel 
Figucroa 

Peru Julio Gianotti 

Peru Francisco ly 

Sanchez 

South Africa Betty Mitchell-

Innes 

Spain Maria Tapia 

Sweden Lars Vidaeus 

Thai land Mann Bhovichitra 

Degree 
Specialty Sought 

Oceanography Ph.D. 

Resource Economics M.S.
 

Resource Development B.S. 

Oceanography Ph.D.
 

Oceanography
 

Food and Nutrition M.S.
 
Science
 

Ocean Engineering Ph.D.
 

Food and Resource M.S.
 

Chemistry
 

Oceanography Ph.D.
 

Oceanography M.S. 

Resource Economics Ph.D. 

Oceano;raphy Ph.D. 
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VI. PROGRAMS FOR THE FUTURE 

The overall plan for the future calls for continued attention to 

the need for genera] or base level program funding. Hopefully, the 

university's present 211(d) support will continue through a renewal 

grant and with growing project tupport from AID,'possibly supplemented 

later by an international outreach diMnensicn of the National Sea Grant 

Program, new ruceiving consideration as requested by the U.S. Congress, 

and perhap,; su1);/.cm,cn ted through increasing foundation backing. 

The unfolding activities of ICMIRD1 are categorized and briefly 

described bel ow. Since .ny anticipated undertakings are still in 

preliminaLry planning stages, the total program for the year will prob

ably be significint.y expanded. 

1. Major Institutional Projects 

a. ICMRD, noting that a strong interest in artisan fisheries is 

the common denominator of many of its. activities, is formulating 

and proposing for project funding, a coherent, topical project on 

World-Wide Artisan Fisheries Development (see Section III). The 

Puerto Rico Fisheries-Mari culture (l.b below) project, the current 

Mexican Lagoon study (2.a), the green turtle aquaculture research 

(2.b), some of the work of CODOT, a program to be suggested for 

East Africa (especially for Tanzania), and participation in colla

borative efforts relating to aquaculture, will be incorporated as 

elements of this coherent World-Wide Program. 

b. Though some funds were spent on lead-in--work, the Research 

and Develo]jy'(ent .ariculture-Fisheries Project in Puerto Rico, car

ried out cooperatively with the Pua,2to Rico Nuclear Center of the 

iExclusive of CODOT programs presented separately in the Consortium
 
write-up in Section II.
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University of Puerto Rico, was fully launched on June 15, 1973. 

The effort, which includes the direct participation of eight in

vestigators, is funded for twelve months by the National Science 

Foundaticn to for';ulate an on-going development structure on which 

to build future fishcries dcvelcprrent efforts. 

2. SmalJ.cr In,;tLitutional Projects 

a. Eflcctive 'uy 1, 1973, ICY.!RD launched a survey entitled 

Surface r, :nes..,:nt for irr.ration and Lagoon Environnental 

Modifical:cn, which is; schwduled for coip.etion in approximately 

18 rcjnths . Thin study will focus on the ultimate impact of water 

rraiiagc:m:acnt uractces cn coastal .agcons at the downs:tream end of 

the ynuag.;::int vy',tem. Too often the concern for water supplies, 

irrigation, and run-off control overshado;.w this downstream impact 

which is extrcr.:y sinificant in areas such as the XLxican coast 

wherem the ]an,o( ap-: Li nui::ery fcr ir:)crtI fa%1herics and 

offer a LStant.al aqu;culture potential. Profestsor Harlanb C. 

Lampe of the Pclau'trueant of ,,source Econcnics i s ctt principle 

investigator, ai(:s,: by Dr. Candacu OvIaL-L of thu Gv.'duce Scl.oc 

of Oceann'r:q.h, plus several assistants, and involving collabora

tion with a nu:Ler of count erparts in Xexico. 

b. ,e ea , on CrenTurL Mriculture is expected to continue, 

focusing on thlz application of the trace metal tag, europium, de

veloped by Profcssor Kobert Shoop of the Department of Zoology, 

also on techniqujr!; for rcproduction in captivity. Both efforts 

relate to the fact that it i no',,; neces.i;ary to "rob" nesting 

beaches for epi.'s to culture this (1Ldangered :,pecies, and without 

a mirl:er Cn' cra-not toll wh ,ther hatchlii ogs released from culture 

pens rturn to ti,:h!,aches to breed again. An additional effort 

will involve as,:;!-ssnjg the practicality of small scale (low 

capital inves tme:,nt) sea turtle mariculture. 

3. Advisor': " r'.' • 

a. In an adviscxy capacity IC!.kD .s helping universities in de

veloping countri es to plan research and education programs in 

http:LStant.al
http:SmalJ.cr
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support of the marine sciences. As a result of groundwork carried 

out in 1972/73, two university wor.shops are scheduled for the coining 

year, as follows: 

in Janu-
A Plan"ii-iir. ';op is scheduled for the first week 

(the national univers
aiyj 1,9711 at th! U '1v,,st, of Par es Salaam 

ity of h,, lt pub].x: of 7zanSa). 

A j c-aratC, %" T:cting : scheduecd fo-. early October, with 

CoL':i ttec for tle wcorkshop con-prised of: 
a Pr':p-vat ory 

us SalaaniVice Chzancicl-lc, University of Dar 
Dean, of ,aculty-cicnce,University of Dar es Salaam 

Head, Delhi:. of ,oolcy , Ur. versity of D-,,' es Salaam 

Lcrt,' of 'Nat'l Resources, TanzaniainistryPr.incipal 

-)f l'ishx'.S x, I'iniitry of Nat '1 Resources, Tanzania
Director 

Chiai~r':&n, Nt-j c;J ' ,,11t fic R'esearch Council, Tanzania
 

2c5-ntific Klosearch Council, TanzaniaDirector, SctiGa] 


Divecto . , , . .
 

Head, LC:,_,ju Vi'. -, : , ,
 

cf the Master of Marine Affairs Program;
Professor" Ie,:i iocxancr of IC.RD; and Nelsondanes GiS ffJn , Kzecutive Assistant 

Dir..ctor of ]CNR<D, representing the UniversityN.rsDhIl, 

of Rhode ]sland
 

of the Food and
In addition, the Division of Fisheries 

of the United Nations (FAO) is inter-
Agriculture Orjganization 


in this endeavor.
ested in cooperating 

of the Universidad
In rcspons-;e to a request from the Rector 

Paul Allard Neumann, a three-man team con-
Catolica de Vinparai:o, 

of the Departmenti'Sprof, ConstantinJdces2piros N.sisting of 

bf Resource Econcics, both at the University of Rhode Island, and 

will prepare a
Ccuvu of the Universidad Catolica,Professor Andre.-, 

This will be the basiscooperation.
urospectu for intc'--uniVorsity 

Catolica de Valparaiso.
for a P,,:a:iis' -':cnr.hp Univcrsidadat the 

leon set.The work: ,ivp c'te has nct 

b. A paper on thle Fe:(ource I'otntinls and Economic Considerations 

scheduled forSA2i.;tatne_ i Fisheries is
Relatin, to I'ev2oi 
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completion by the end of September. This is being prepared for U.S. AID
 

by Professor H. C. Lampe, Department of Resource Economics, and Nelson 

Marshall, Graduate School of Oceanography, with the assistance of Lars 

0. Vidaeus. 

c. It is proposed that a Bibliography of Pertinent Fisheries Refer

ence Ntiterials be prepared for the Organization of American States. 

This will be handled by Spiros M. Constantinides of the Department of 

Food and Nutritional Science. 

d. Jishelrics Adviser-; Service to the Asores is contemplated i.n con

junction with thl! interest ex>pressed by the College of Resource Develop

ment at U1I to help the islind in both agriculture and fisheries. Pro

fessor Audrcas 1!oirren of the Departnnt of Resource Economics will make 

a brief firhcricL reconnaissance in July. Further plans are indefinite, 

though it is obviow'sp that a!n imrr'ovent in fishing methods is urgently 

needed. 

e. Professor !!Crla, . 1;1arpe exopects to participate in a one-month 

Fisheries 1valuticn Study Pro!,aam in the Republic of Vietnam under the 

sponsorshi p• of internaticn.al Development Center Economic Research 

Service of the U.S. Department of Agiculture in cooperation with U.S. AID. 

4. Consulting Services 

a. Arrangeniints to assess the Potential for Cuasta] Aquaculture in 

British IoadurL,; have,, been finalized with the Univers;ity of Illinois. 

The undei'Laihrng, wh1ich is e-.'ected to involve approxi mately two weeks, 

will be ca!rried out in Septemlber by personnel from the University of 

Rhode liland (Irofes.ors Lampe and arshall) in cooperation with the 

Marine Research foundati on (Professor Ceorge C. Matthiessen). Professor 

Matthie,escn's or'aiii .ation has been handling the contractual arrange

nents for this undertaking. 

b. Advisory :services to FAO and other groups on the establishment 

of Fishermen's Training Schools in Developi Areas are being provided 

http:internaticn.al


-94

by Professor John C. Sainsbury of the Department. of Fisheries and Marine-

Technologry. In view of pending inquiries it seems likely that Professor 

Sainsbury will return to the Escuela Superior Politecnica do Litoral in 

Ecuador for further guidAnce to their program. 

5, Confercnces; and Wor,4:hops 

a. A Seminar and !orh:hoo on Coastal Artisan Fisheri es is scheduled 

-to 	be held in Ccntril A: reica in mid-winter. This will highlight artisan 

fisheriespc'ble:s a.nd needs in Central America and neiphboring areas 

and about thcxe-quarLers of the participants will be from the region. 

The prospects that tlhis will have a beneficial impact are greatly en

hanced by th,- fact that the Inter-American DCvelopment Bank is now fund

ing artfi,;,n j:,pogra%25 in -,everal Central American countries and is con

templating cnlargin', this program support. 

L. A co fi .;,¢ .. ,: ;_ i':'.i.Lic.eof the U.S,. S<: a';mt Pro~rnm 

in the_nt..'.aticnaFi id ,;ill be held either this spring or the fol

lowing fall i; Nc;;crFtR.I. T'he.a ccnference will follow preparatory 

studies foc:,!n- on the implications of H.R,. bill 5452 which calls for 

an appraisal of the possibility of Sea Grant assuming a significant in

ternational role. 

c. Foreign students participating in the National Oceanographic Data 

Center vi,:-msnth traiJ'ninig program will be spending one week at the Ui

vesity of 11hc,Isl lnOctober Gain intoce d to an__nsipht Compiehensive 

Marine 1 c1ree Wor,. 'W:here appropriate, added arrangeirents will be 

made for students to be assi';ted by URI faculty. 

6. Individual Research Pursuits 

No attein!pt i.,Tad hIrre to elaborate on individual programs which are 

boud to !e reuc.'eu and vried as evidenced by Section IV of this report. 
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