
~.. '" .~ ' .. t .• 

.-....... 

- .. "..., 

. . l··~ 

•.• '1 

ICMRD 

FINi\L REPORT 
UNIVERSITY OF i\ZORES 

INSTITUTIONi\L BUILDING PROJECT 
AGRICULTURAL SCIENCE, FISHERIES, 

and OCEANOGHAPHY - RURAL EXTENSION 
1/78 - 6/30/83 

Contract AID/NE-C-1477 

-';'., 

.' .. ' .... .'.,' ',", . . :" " \. 

~. r ,"' 

: ':-. . ," --.,: 

'- .' .-... ," 

. . ...,.. ... ...... . 
'J .• 

.~,~t""I·\ 

....... 

.. :..... ..-

~ .. .'.~~ ... ,.,",-""'" 
-, .--~ .. 

j , 

i 
... \ •.. , 

,-
,. I 

126 \VOODWAHD HALL UNIVERSITY OF HIIODE ISLAND 
KINGSTON, RJ 02881 USA 

Submitted by: 
Dr. Donald E. HcCreight, Project Director 

ICMRD/University of Rhode Islan.i 
126 Woodw~rd Hall ~-

,., ,-;.,..- Kin g s ton, RIO 2881 
#'.'~ 



TARLE OF CONTENTS 

EXECUTIVE SUMMARY , .............. , ....... . .......................... 
Summary 
Summary 
FY 83 

of Accomplishments 1977-1983 
of Project Inputs 1977-1983 

FINANCIAL REPORT , ••••••••••••••• , •••••••••••••••••••••••••• t ••••••• 

OVERVIEW ........................................................... 
ACKNOWLEDGEMENTS .................................................... 
FY 83 ACTIVITIES ................................................... 
MODES OF POSSIBLE COOPERATIVE EFFORTS IDENTIFIED ................... 
PROJECT SUMMARY OF TECHNICAL ASSISTANCE 

Agricultural Science 
FiRherieR ...... . 
Food Technology 
Socio-Cultural Asrects 
Project Administration 
Rural Extension ...... . 

OTHEI{ ASS ISTANCF. 

PARTICIPANT TRAINING 

SUMMARY OF REPORTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

APPENDIX 

.......... . • • • • • • • t, ••••• 

... .. 

............... 

. .... , . 

1 

2 

3 

4 

4 

5 

5 

6 
6 
7 
9 
9 

10 
11 

12 

12 

14 

Al 
A6 

Donovan Repor.t 
Saila Report .•••• 
Rand Report 
Wrigh t Report 

• •. AI2 
.. A26 



1 

EXECUTIVE SUMMARY 

This report provides a final report of project activities for the 
entire institutional huilding project and a report of activities for FY 
83. 

SUMMARY OF ACCOMPLISHMENTS 1977 - 1983 

The University· of the Azores was established in 1976 as an 
In·stitutc University. The facilities and stRff at the beg:l.nning were 
minimal in scope and numbers. The Inntitu tion building proj ect faced 
many difficulties during its five-y~ar duration, namely a major 
~nrthquake in 19AO and numerous staff chnnges. Through technicnl 
Rssistance and participant training, many outputs can be identified to 
mensure the development of a viable University program. Primary thrusts 
of this insti .ltion building rr"ject .were to providn inputs to the 
following programs: AgricuJ tural Science/Terce ira ; Fisheries and 
Ocennography/Fayalj and Rural ExtenAion/RGA. 

Agricultural Science/Terceira 

Enrollment 
Laboratories 

Greenhouses 

Staff 
Un:tversity Farm 

1977 
10 
o 

o 

6 
o 

Institute/Univ. 
of Azores (IUA) 

Fisheries and Oceanography/Payal 

Research Vessel 
Laboratories 

Staff 

RurRl Extension/RGA 

Extensionists 
Agricultural 
Home Economics 

1977 
() 

o 

3 

o 
1 

1983 
120 

boils Teaching, Research 
and Testing 

Animal Nutrition 
Microbiology 
Chemistry 
Biology 
Dairy Products 
3 (plastic, glass and 

f:l.berglass) 
20 

53 H~tnre 
Dairy Farm 
University of Azores 

(UA) 

1983 
1 ("Giralda") 
Chemical 
niologicnl 
Data Analysis 

(Stock Assessment) 
10 

1983 

15 
20 

The rural extension personnel are integrated within the 
Agricultural ServiceFl throughout the eight Islands. Specific outputs 

. are: 
- increased demonstrations 
- increased farm nnd home meetings 
- publication of 50 issues of a newsletter 

increased technical assistance to farmers and homemakers 



Socia Cultural Aspects 
An additional input developed the Gociol impact research capability 

within the sociology department of UA/San Miguel. This capability can 
provide very useful data for the operation of exten~ion activities. 

Women 1.n Development 
During the proj ect UA/Terceira, staff consisted of 25-35% women 

faculty members and 40-50% female students were enrolled in programs. 
Of the total 35 extension staff, 65% nrc women working in grass-roots 
development activities. 

The preceding general summary highltghts the changes that have 
occurred during the five-year institutional building proj ect. The 
$571,570 USAID grant and the additional USAID equipment loan, technical 
RssiRtance and participants training have contributed much to the 
development of a viable University program. More details of specific 
accomplishments appear in the remainder of this raport and in the forty 
reports developed during the project. Through various identified modes, 
URI will continue assistance through an institution to institution 
arrangement. 

SUMMARY OF PROJECT INPUTS 1977 - 1983 

Technical Assistance: During the project the following Technical 
Assistance inputs were provided. 

Agricultural Science 
Soils/University Farm/Animal Science 

Fisheries 
Food Technology 
Socio-Culturnl Aspects 
Project Administrntion 
Rural Extension 

In total, six person years of technical 
country to the Azores. 

Participant Training: The proj ec t prov"..dd 
with faculty development as follows: 
DeBree Academic Area 
PhD. Food Technology 
MS Soils 
MS Animal Reproduction 
MS Forage Crops 
PhD. Sociology 

11. 25 person months 
33.00 p'.Hson months 

2.00 person mOT'ths 
4.75 person months 

14.00 person months 
Pr.75 Eerson months 

70.75 person months 
assistance were provided in 

degree training or assisted 

Univp.ruity 
URI 
URI 
U. of Minnesota 
U. of Wisconsin 
Rome 

Non-degree Training: A total of ~ourteen person-months of training was 
provided to twelve (12) individuals at UA'and RGA in the areos of Rural 
Extension, Food Science and Dairy Management. 

Other: Other inputs included Assistance with greenhouses, laboratories 
and the UA/Terciera library. 

FY83 

Five University of Rhode Island consultants provided a totEd. of 
three person-months of technical assistance in the areas of Fisheries 
Stock Assessment, Food Technology, Soils, and Project Review and 
Projection of Future Activities. 



FINAN~IAL REPORT 

UNIVERSITY OF AZORES 

INSTITUTION BUILDING PROJECT 

01/78 - 6/30/83 

CATEGORY BUDGETED AMOUNT CUMULATIVE EXPENDITURES 
--~~--~~~------------------------------

SALARIES 172,451.00 

INDIRECT COSTS 85,979.00 

CONSULTANT FEES 33,989.00 

ALLOWANCES 16,883.00 

TRAVEL & TRANSP. 80,979.00 

EQUIP. & MATERIALS 37,205.00 

PARTICIPANT COSTS 183,J55.00 

OTHER DIRECT COSTS 20,905.00 

GRANT TOTAL 631,746.CO 

154,872.00 

78,483.78 

37,'556.61 

17,468.11 

88,274.06 
~ 

38,669.45 

130,876.58 

25,369.38 

571,569.97 

http:571,569.97
http:631,746.C0
http:25,369.38
http:20,905.00
http:130,876.58
http:183,355.00
http:38,669.45
http:37,205.00
http:88,274.06
http:80,979.00
http:17,468.11
http:16,883.00
http:37,556.61
http:33,989.00
http:78,483.78
http:85,979.00
http:154,872.00
http:172,451.00
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OVERVIEW 

This report is prepared to Rerve tw~ objectives: 1) provide a final 
project report of accomplishmc>nts for the entire institutional·,building 
project Janu,'HY 1, 1978 to June 30, .1983; and 2) provide a project 
report for technical assistance activities and participant training for 
the FY 83 (July 1, 1982 to June 30, 1983). 

Since reports have been prepared on at least an annual basis, this 
report will merely summarize the reports and include discussions 
conducted in the Azores during June of lSS3. A list of reports for the 
entire project is 1.ncluded at the end of the report. 

ACKNOWLEDGEMENTS 

As Project Direct0r, J wont to thank all the various agencies and 
individual staff members who have assisted the project over the past six 
years. 

University of Azoreo 
Department of Agricultural Sciences (Terceira) 
University Administration (San Miguel) 
Department of Fisheries and Oceanography (Fayal) 
USAln Liasion Officer (Ponta Delgada) 
US Consulate Office. (Pont a Dclgada) 
Secretory of Agriculture and Fisheries and his staff in other 
islands (Horto) 

USAID Mission (Lisbon, Portugal) 
Director, Program Officers, Training Officers, Contract Officers 

Near East Bureau USAID/Washington, D.C. 
Technical Support Office 
Desk Officer 
Contract Offi~ers 
Training lrogram Office 

", 

Since we are thanking 200+ people in the above named groups, it is 
impossible to name each and ever.y individual. However, it would have 
been impossible to implement the project without the cooperation each 
and every individual extended tc us throughout the entire proje.ct. 
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FY83 ACTIVITIES 

During the Spring of 1983. URI provided the following consultants 
to UA to provide n tp.chnical reviC'w. provide ongoing aSR:I stnf.lCp. with 
immediAte problems and identify pORsible areas for continued assistance 
after June 30. 1983. 

CONSULTANTS 

Dr. Saul Saila 

Dr. Garth Rand 

Dr. William Wright 

1983 
DATES 

5/23-6/7 

5/31-6/13 

6/7-6/30 

DESCRIPTION OF CONSULTANCY 

Fisheries Stock Assessment and 
Management 

Food, Technology 

Soil Survey Activities 

Dr. Donald E. McCreight 
Dr. Gerald A. Donovan 

6/13-6/30 Project Review and 
Identification of Continued 
Assistance 

Each of the above reports are included in the nppendix. 

During the week of June 19 at University of Azores m~etings. 

Donovan and McCreight set forth to accomplish tIle following obj ectives: 

Purpose: 1) To monitor progress of areas at University of Azores 
Technical Assistance and Trajning provided under the 
URI/UA/AID Institutional Building Project 

2) IdentHy pOHsihlp. .1 oint proj ..!ctR -
Food Science Dr. Ponte Tnvares 
Nutrition/Fornge Anabela GomeA 
Soils Jorge Pinhe1lro 
Fisheries Dr. Avila Martins 

3) Deve16p joint memorandum of understanding establishing 
formal institutional linkar,eR 

4) Identify URI and UA inputs to joint projects and identify 
possible sources for seeking joint funding. 

MODES OF POSSIBLE COOPERATIVE EFFORTS IDENTIFIED 

USDA RESEARCH - of benefit to Lloth Azores and RI and USA competitive 
grants 
INSTITUTIONAL LINKAGE - letter of intellti.on for cooperation 
TITLE XII STRENGTHENING GRANT/USAID . 
COOPERATIVE AGREEMENT FISHERIES USAID/URI 
SABBATICAL LEAVES - housinB provided by UA' 
USAID OFFICE OF SCIENCE ADVISOR - biotechnology, etc. 
FOUNDATIONS 
NSF INTETWATIONAL COOPERATIVE PROGRAM - requires application to national 
agency in Portugal simultaneous with submission to NSF 
STUDENT EXCHANGE 

Beginning dates University of Azores Octoher - February - June 30 
~eginning dates Universj.ty of Rhode Island - September and mid-January 
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PROJECT SUMMARY OF TECHNICAL ASSISTANCE 

The following section of the .report outlines anu details the six 
person-years of technical assistance provided under the project~, 

AGRICULTURAL SCIENCE 

Soils 

Preparation of Soils Laboratory 
Soils Teaching 
So i 1.~; Teach ing ancl Labora tory 
Soils Testing and Applied Research 
Soils Survey 

University Farm 

Dairy Plans 
Swine Plans 
Agricultural Engineering 
Farm Management 
Forage Crops 

Animal Science 

Animal Nutrition 
Animal Rcprcduction 

Consultant 
Salomon 
Salomon 
Salomon 
Salomon 
Hrigh t 

Roberts 
Gerstner 
Bundy 
Erven 
Wakefield 

Olentine 
bartlect 

Total Agricultural Science Technical Assistance 

Soils 

:en;on 
Date Nonths 
Nov.1977 1.5 
Jan.1979 .5 
fcb.l980 1.0 
Mar.19Bl .75 
JuPP. 1983 1.0 

Aug.1977 
Aug .1977 
Aug. 1977 
Apr.1979 
Hay 1979 

May 1978 
Apr./May 

1979 

1.0 
1.0 
1.0 

.75 

.5 

1.0 

1. 25 

l.L 25 
person months 

Nearly half of the technical assistance efforts in Agricultural 
Science were provided to the Soils program at U. A. Through Salomon IS 

continued efforts of short-term assistance (four trips varying in length 
of two to six weeks), he was able to assist the teaching program. 
establish the soils laboratory, make recommendations for applied 
research in soils and advise staff member Pinheiro regarding his MS 
degree in Soil Science at U'H. During June 19B3, Dr. Wright provided 
technical llssistance in Soil Surveying. A complete report and 
recommendations for possible applied and collaborative research appear 
in the appendix of the report. 

University Farm 

Prior to the be~inning of th'e proj ect, \ole arranged for a team to 
design the University Farm. The ~lans were developed and accepted under 
the first director of Agricu~tural Sciences. Through staff changes. 
plans were altered for the next five years until an agreem~nt finally 
has led to construction of a dairy unit quite different from the 
original plan. An Agricultural Economist provided stimulus for a farm 
management survey of the various islands. Various staff have followed 
up and initiated the farm managment survey. 
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An Agronomist also provided short-term assifltance to Advise on 
applied research for forage crops and orovided guidance for the MS 
degree trnining for Anabel Gomes At the University of Wisconsin;, 

Animal Science 

Short-term efforts provided assistance to curriculum development 
and laboratory efforts currently provided by UA in Animal Nutrition and 
Animal Reproduction. 

FISHERIES 
Depnrtmento de Oceanografia 

e PescRs 
Cooperative Fisheries Pgm. 
Fisheries Curriculum 
Fisheries Extension Pgm. 
Fisheries Educational Pgm. 
Fisheries Extension and 

Education 
Stock Assessment 
Stock Assessment 
Stock Allsessment 
Fisheries Education 
Fisheries Applied Research 
Fif.;heries Elect ron ics 
Stock Assessment 
Stock A9Ressment 
Department of Oceanop,raphy 

and Fisheries 
Stock Assessment 

CONSULTANT 

Sainsbury 
Johnson 
Sainsbury 
Webster 
Maine 

Lusardi 
Johnson 
Johnson 
Stevenson 
Maine 
Lusardi 
Merriam 
Stevenson 
Martins 

Marshall 
Sails 

PERSON 
DATE MONTHS 

July 1977 .5 
Sept. 1977 1.5 
May 1977 t' . ) 
July 1978 1.0 
July/Aug.1978 ~.5 

Oct./Dec.1978 3.0 
Summer 1977 2.0 
Nov. 1977 .5 
NOli. 1978 .5 
1979 12.0 
Jan.-June 1979 6.0 
April 1980 .5 
June 1980 .5 
June-Aug. 1980 2.0 

Oct. 1980 .5 
May/JUDe 1983 .5 

Total Fisheries Te6hnical Assistance 33.0 
person months 
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Fisheries 

Technical assistance efforts centered around three aspects of 
fisheries, namely: Fisheries Education, Applied Research including 
stock a:~sessment, and program facilities and equipment including the 
"Gira1da" (department research vessel). 

Fisheries Education 

Fisheries Education was an original thrust of the institution 
bu f 1ding project. After about 15 months of time was committed to 
development of ~he program, 8 Univer~ity decision was made to not uffer 
fisherman train Lng as part of th' wA program. 

Applied Research 

The development of research capabilities for the department 
centered around the component of Fisheries Stock Assessment. Through 
the efforts of Johnson, Stevenson and Sni1u, this component is 
established within the UA program of Oceanography and Fisheries in 
1I0rtll. The most recent assistance provided by Sllila in May 1')83 can be 
continued uncl'T the URI/USAID CooperRtive Agreement. A copy of Dr. 
Sni.Jn's report nppenn; in the appendix of this rcport", 

Program Fpci1ities and Equipment 

Various consultants provided advL:e nnd assistance on ordering, 
equipping and infltEl1linp, Hems for the Department of Fisheries and 
Oce,1nogrnphy. Supervision of reconstructing and c(\llipping the research 
vessel took considerable time and effort under Dr. Sainsbury's 
leadership. The research 'Tessel is currently operating and available to 
the Department of Oceanography and Fisheries in Hor~a. 



FOOD TECHNOLOGY 
Canning Fishery Products 
Ohservations & Recommendations 
Food Technology in Azores 

Directions for Food Technology 
at University of Azores 

CONSULTANT 

Doyle 
Rand 
Barnett 

Rand 

Total Food Technology Technical Assistance 

DATE 

April 1978 
June 1979 
June 1979 

June 1983 

PERSON 
MONTHS 

.5 

.5 

.5 

.5 

2.0 
person months 

Early in the project, a training course was conducted with twenty 
food industry personnel from the various islands. Since this was less 
than University level of instruction, the University didn't pursue 
offerin~ the course on a Lontinuing basis. 

Dr. 's Rand and Bllrnett of URI reviewed the food industry in the 
Azores and made recommendations for University involvement. Currently, 
onp. staff memb .' is pursuing de~r'!e work in Holland •. With the nucleus 
of trained staff and current fac~lities, UA and URI will be able to move 
forward with some collaborative relJearch projects of vE\lue to both 
in·stitutions. Specific plans are outlined in the Rani! report that 
nppellrs in the appendix of this report. 

SOCIO-CULTURAL ASPECTS CONSULTANT 

Development of Research Pilln 
for Social Soundness Analysis Pollnac 

PretcRting and Modifying 
of Guides Pollnnc 

1\)( tens jon T r <lIn ing / Soc :io-
Cultural Impact . 

Research en Social Impact on 
Extension Programs 

Pollnnc 

Pollnac 

PERSON 
DATE MONTHS 

Nov./Dec.1977 2.0 

July/Aug.197H ] .25 
~ 

June 1979 .5 

August 1980 .5 

Totnl Socio-Cultural Aspects Technical Assistance '1.75 
person months 

Through Dr. Pollnac's efforts and counterpart Dr. Francisco Carmo, 
URI and UA have developed a capability within the Sociology Department 
of UA in Ponta Delgada. This capab~li ty provides the mechanism for 
conducting useful research on socio-cultural impact. Guides for 
conducting resp-arch were develop~d, pr.etested and utilized in rural 
extension training sessions. Dr. Pollnne also served as one of Dr. 
Carmo's advisors for the collection of data for his recently obtained 
PhD. in Rome. . The development of this component certain] 'j is a 
highlight of the proj ect with minimal continu£!u effort from faculty 
member (Pollnnc) working to develop E\ counterpart and continuing 
capability. 
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PROJECT ADMINJSTF:ATION CONSULTANT 

Project Leader in Residence McCrnight 
Annual Administrative Report 

Project Administrative Activities 
McCreight 

Project Administrative Activities 
McCreight 

Proposed Future Activities Donovan 
McCreight 

DATE 
July 1978-
Aug. 1979 

April. 1981 

August 1982 

June 1983 
June 1963 

PERSON 
MONTHS 

12.,,5 

• J 

.25 . 

.25 

.25 

Total Project Administration Technical Assistance 14.00 
person months 

Co-lenders Dr. 's Sainsbury and McCreight developed and implemented 
the first half of the project in llccor.dance with USAID assistance and 
guidance. With assistance from Joao Tnvnres, AID 1iasion officer, 
l.ogistics were made much easier. During the second half of the project 
81-83, Dr. McCreight served as proj act leader. Fifty percent of the 
technj.ca1 Assistance was provided during the yenrs of 1978-1979 while 
the project leader resided in the Azores. 

During th< final meetings ;0, June of ] 983, Denn Donovan and Dr, 
McCreight outlined the procedu~es for c0ntinued assistance and proposed 
a memorandum of flgreement to estab1iRh n formal linkage between URI and 
I1A. 
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PERSON 
RURAL EXTENSION CONSULTANT DATE MONTHS 

Extension Workshop .Jones .July 1978 .75 .. 
AV,Methods & Materials 

Extension Programs Rego Oct./Nov.1978 1.5 

ExtenRion Education Herr Oct./Nov.1978 2.0 

Extenston Programs Nelson June 1979 .5 

Extenfdon Participant 
Training McCreight July 1980 1.0 

Total Rural Extension Technical Assistance 5.75 
person months 

In llddition to Dc. McCreight's administrative efforts, he 
contributed to the rural extension training component by assisting and 
presenting training sessions, organizing observation visits of the 
agricultural and ve terinary offices on each of the eight islanda, and 
organizing an awareness meeting on rural extension education. The 
awareness meeting involved Regional Governmellt officials, University 
officials, University stnff and Agricultural and Veterinarian services 
staff. 

Eigh t individuals from the agricl!.l. tural services (one from each 
island) were selected for extension training. In addition, one chief of 
agriculturc1l servj ceR anel one home economist nlso participated in the 
training program. The trflining program extended. over a two to three 
year period, beginning and ending with the snme individuals. Two to 
four week tra~ ling sesaions were scheduled at tM in Terceira. The 
selectinn of p,overnlllent employee. for extension training was contrary to 
the original plan' established at the beginning of the pro.1 ect. The 
t~aining program included short-term trc1ining in the A~ores and the US. 
The primary thrust of the US training was for each individual to intern 
with US extension personnel. 

After the training program, a separate extension service was formed 
rather than have the trained individuals wJrk in their resp~ctive 

agricultural services and draw on personnel for their program resnurces. 
In 1982, the trained extension personnel were assigned to the 
Agricultural services to carry out extension activities. 

Outputs of the ~rained extension personnel includes: 
- increased applied research or field trials 
- information publication (50 issues since 1978) 
- increased number of instructional meetings and demonstrations 
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OTHER ASSISTANCE 

During the project, various individuals have provided assistance to 
the UA llnitR in Horta And Terceira. Some of the major efforts tnvolved: 

GreenhouRes: Ordering Rnd shipping of the three lorge greenhouses 
utilized considerable time. Currently, UA/Tcrceira has in operation 
three of the best greenhouses in Portugal for conducting applied 
research. These include a glass house, a fiherglass house and a plnstic 
house. 

l.ihrary: Numerous volumes of books and journnls were donated and shipped 
tn the Azores to assist UA/Terceira build it's library for the 
Agricultural Science Department. Hany journal collections of fiftcE'n to 
twenty years were donated to the department. 

Other Equipment: During the project we responocrl to numerous requests 
to assist with the purchase of equipment and supplies necessary to the 
function of laboratories in Fayal and Terceira. 

PARTICIPANT TRAINING 

Stnff Training/Degree 

Food Technology: Dr. Ponte Tavares rece~ved hio PhD. at the University 
of Rhode IRland in 1982. He returned to the University IlS fl f.1culty 
member to heRd up the Food Science and Technology section of 
UA/Terceirn. Currently he is co-director of the Agri.cultural Science 
(l r 0 g r ,IIi! n t U A / 'l' c r Co c i r Il • rut II r ('. coIl [1 b 0 r ill: i v ere sea r c 11 e [ fort 10 il r C' 

plnnned with Dr. Rand of URI to conduct res~flrch of production of cheesc 
enzymes. Dr. Tavan~s il1so hilS iHlsullled major responsibility [or 
Jmplementinr, nn r.ppUpd J"esenrch prop,rnm lIt1]1.;:ing ~he nmJJy cstnhlishcd 
e ree 1111 011 !;I~ :;' • 

Soils: Jorge Pinheiro received his MS degr0.e at URl in June o[ 1983. 
He hils returned to UA/Tel'cetrn to head up the SoU.s teaching, nppIJcd 
reneurch and soil testing laboratory efforts of the Aquacultul'n] Science 
Department. 

Animal Reproduction: Carlos (.;rarlil received his }IS degree at the 
University of Hinn&sotn in April of 1982. He returned briefly to 
UA/Terceiril, but recently left the staff and assumed an assiAtant 
professor position at the Veterinary Science School in Lisbon. Although 
he won't continue to utilize his training in the Azores, he is still 
contributinr, to the Government of Portup,al Veterinarian School in 
Lisbon, Portugal. 
Fonlge CropR: Anabel Gomes 
Wisconsin in Junr or 1983. 
research d u tieA in the 
UA/Terceirfl. 

completed her }IS 
She hnn returned 

depllrtIJ10nt of 

degree at the Un~verJity of 
to her teachtnp, nnd flpr.Ued 

Ag ric ul t u r a 1 S d. e nee 11 t 

Soc::1ology: Dr. Francisco Carma received his PhD. recently 1.11 ROllle. 
Although he wnsn' t funded (Jirccl'ly under thf' proJ ect, Dr. Pollnnc s0.rvl~d 
af: 1] nl£ljor advisor in the pursuit of hit; -legree. Dr. Carmo hilS rcturned 
to UA/Ponta DelgadB and will continue to conduct social impact research. 
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Staff Training/Non-Degree 

Duarte Ponte. Food Science Faculty memher, completed a t\Ju-month 
I'lhort-term training program .... t: URI during the proj ect. He returned to 
uti1i?e his training in extension training sessions conducted at 1'A. He 
also assisted the staff with audio-visual problems nnd assisted them to 
use the purchased audio-visual equipment in their teaching. Currently. 
he is studying in Hollalld for his PhD. in Food Science and will return 
to UA as a faculty member. 

Caldns Duque. Animal Science faculty member. completed a two-month 
short-term trainlng prop,ram at URI during the project. The training was 
to Rssist him with his dairy herd managLment duties at the UA University 
Farm. After the training. he returned to his duties and utilized his 
training for several years. but has since departed to a position in 
Macau. 

Ten pRrticipants received one month of training in the US as a part 
of their total extension training program. All ten individualR are 
still employed by the regional government and are utiU zing their skills 
in extension training. Further details of this training can be found in 
the Rural Extension summary of this report. 
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SUMMARY OF REPORTS PH.EPARED IN CONNECTION 
WITH CONTRACT NO. AID/NE-C-1477 

Agricultural Science 
Sotls, Farm, Management, Animal Nutrition, Animal Reproduction 

1. Plans for UniverRity Farm 
Paul Gerstner, Herbert Roberts and Dwaine Bundy 
Sept. 1977 

2. Report of Dr. Milton Salomon (Soils C.onsultant) 
Nov. 4, 1977 

3. Report of Dr. CharIeR Olentinc (Animal Nutrition Consultart) 
May 23, 1978 

4. Report of Reproductive ~hysiology and Artificial Insemination 
Consultant 
Dr. David E. Bartlett 
April 5 to May 9, 1979 

5. Farm Management ~ecommendations for the University of the Azores 
Dr. Bernard L. Erven 
April 6 to April 26, 1979 

6. Recommendations for Applied Resf'nrch in l<'Cilage Crops 
Dr. Robert Wakefield 
May 1979 

7. Soils Teaching and Laborntory 
Or. Milton Salomon 
March 7, 1980 

8. Soils Testing and App1ie~ Research 
Dr. Milton Salomon 
March 10 to 3i, 1981 

9. SOilR Survey 
Or. William Wright 
June 19R3 

Fisheries 

1. Departamento de Oceanografia c Pescas, Horta, Faial 
J. C. Sainsbury 
July 1977 

2. Notes Regarding the Introducti~n of a Fisheries Option within 
the Animal Production Curriculum at Tetra Cha Division of IUA 
J. C. Sainsbury 
May 1977 

3. Report of Seminar/Workshop on Azorean Fisheries, held at IUA 
July 24 t,. 28, 1978 
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4. Report on Organization of Fisheries Extension Program for IUA 
Donnld Webster 
July 1978 

5. Report on Azores Consultancy - July 14 to August 4, 1978 
Ronald A. Maine 
August 1978 

6. Work Procedure for Fisheries School Facility at Mt. Brazil, 
Terceira, A·ores 

Ronald A. .1aine 
October 1978 

7. Equipment List for School of Commercial Fisheries, Terceira, 
Azores 
J. C. Sninsbury & R. A. Maine 
October 1973 

8.' Extensao Para 0 Sector das Pescas. Prepared for the Extension 
Planning Workshop, Tarceira 

P. Lusardi & J. SancheR 
November 1978 

9. Report on the Cooperative Fisheries Program IUA/URI, Summer 1977 
Jan P. Johnson 
September 1977 

10. Report on Azores Work November 17 to December 2, 1977 
Jan P. Johnson 
December 1978 

11. Report on Stock Assessment Consultancy in the ~ores, Nov. 10-24, 
1978 

David K. Stevenson 
December 1978 

12. Enrnings in the Artisanal Fisheries of the /.zores: A Preliminary 
Report 

.T. G. Sutinen 
Jnnuary 1979 

13. Report on Assignment in Azores. Jan. 1979 ,to Jan. 1980 
Ronald A. Maine 
March 1980 

14. Report on Work at Depto. Oceanografia e Pescas, Horta. Azores 
March 24 to April 1, 1980 . 

Robert W. M~rriam 

April 14. 1980 

15. Report on Visit to Instituto Univetsitario dos Acores 
David K. St~venBon 

June 13 - 27. 1980 
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16. Report on Stock Assessment Consultancy in the Azores 
Antonio M. Frias Martins 
June 13 to August 14, 1980 

17. Report of the University of Rhode Island Mission to the 
Departmento de Oceanografic e Pescas, Universidade dos Acores 
October 18 through 31, 1980 

Food 
1. 

Nc1<.on Marshall 
November 20, 1980 

Technology 
Report of Observations 
Dr. Edwin S. Doyle 
March 30 to April 15 I 

and Recommendations, Terceira, Azores 

1978 

2. Industrial Extension in Seafood Processing Industry in Azores 
Duarte P01,~e and C. Donmoye-
July 1978 

3. Food Technology in the Azores: Observations and Recommendations 
Dr. 's Barnett, Rand and Tavares 
June 27, 1979 

4. Future Directions for Food Technology at Uillversity of Azores 
Dr. Arthur G. Rand, Jr. 
June 1983 

Project Administration 

1. Annual Administrative Report 
Dr. Donald E. McCreigh~ 

July 12, 1978 to August 1, 1979 

2. Report of Proj~ct Activities in Azores and Lisbon 
Dr. Donald E. McCreight 
March 2R to April 10, 1981 

3. Project Administrative Report 
Dr. Donold E. McCreight 
August 1982 

4. Future Activities and Proposed M.O.V. 
Dr. Gerald A. Donovan 
June 1983 

Rural Extension 

1. Extension Programs 
Dr. John Rego 
October 4 to November 14, 1978 

2. Extension Education 
Dr. Robert Herr 
October 3 to December I, 1978 



3. Extension Programs 
Dr. Clifford Nelson 
June 1979 
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4. Rural Extension Education Technical Assistance 
Participant and Training Program Report for 19BO 
Dr. Donald E. McCreight 
November 17, 1980 

5. Relatorios de Estaglio de Tecnicos Extensionistas da 
nireccao Regional de Extensao Rural - Secreta Ria Regiona~ a~ 
Agricu1tura e Pescas, d~ Regiao Autonoma dos Acores, nos Estados 
Unidos dn America do Norte, a0 Abrigo do Acordo AID/URI/Governo 
Regional dos Acores 

Jose Silva Duarte 
July/August 1980 
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University 01 Rhode I.'and, Kings!on, R.I. 02881 
College 01 Rr:source Development, 

., ... Agriculture' Expennent Slation, Cooperative Extension Service 

Dr. Machado Pires , Rector 
Instituto Universitario dos Azores 
Rau da Mae de Deus 
Ponta Delgada 
San Miguel 
The Azores 

Dear Dr. Pires: 

August a, 1983 

I appreciated the opportunity for Dr. McCreight and I to visit the Azores 
and your university recently. I wish to again thank you, your faculty and your 
~taff for the kind and gracious hospitality extended to us. 

The visit has given me a first hand review of our URI faculty members' 
activities and accomplishments in conjunction with your faculty. I now better 
understand the relationships that have evolved and .ore about the situation, as 
it 1s now, that the USAID gra~t, which made it all po.aible, has come to an end. 

It is apparent, from our discussions, that both institutions are anxious 
to continue the clnse relationships that have evolved over the past six years. 
Such relationships, as we both know, will have to be ~upported by other means 
now that the AID institution-building grant has terminated. 

I will summarize the statements I made to you and your staff on June 23, 19~3, 
as 1 indicated I would. 

Means of Supporting and Nurturing the UA/URI Relationship 

I. Possib:e sources of financial support 

A. United States Depnrtment of Agriculture 

1. Portugal Treaty 

I will contact the Office of International Cooperation 
and Development (OICD) as to pO.lible lupport. 

2. University Linkage Program 

I will write the Executive Director of the International 
Science and Education Council (ISEC) as to the possibilities 
of joining that program. 

B. USAID/Washington 

1. Science Advisor Program 
Dr. McCreight will acreen project8 deve1opl!d jointly by 
UA/URI faculty for lubmi.sion to the Science Advilor. 

2. The URI will conlider pO.11ble ... n. of ut1l1zinR part of 
its USAID supported Title, XII Strengthening Grant co work 
\With UA. 

Al 
The Colilge 01 ReBourCf Development provides eQual program oppoftunlti •• and Imployment without rlgard to rlCI, age, religion, 
color, nation.1 ongin. sex. creed or h.ndicap 

{b .. , 



Dr. Machado Pires - 2 - August 12. 1983 

3. The URI will consider possible means of utilizing part 
of its USAID supported 'Cooperative Agreement to work 
with VA. 

C. U. S. National Science Foundation (NSF) International Cooperation 
Program. 

Dr. McCreight will encourage joint faculty project development 
that might qualify under this program. 

II. Other Means of Nurturing the VA/URI Relationships 

A. SAbbatical Leaves 

1. My office will encourage URI faculty to con&ider sabbatical 
leaves at UA. Most feasible will be .ix month leaves where 
the faculty receives full pay and fringe benefits from URI ' 
during the period. 

UA would provide housing and a small stipend (on a task 
performed basis) to help offset food costs. 

2. Full agreement would have to be reached by both institutions 
in every case before approval would be final. In other words, 
each sabbatical must be negotiated 8~parately. 

I am sure we ,ill find means of ~ontinuin8 our mutually beneficial cooperative 
efforts. 

Enclosed, please find a draft Memorandum of Underrtanding for your consider
ation. We believe it .will meet both of our needs. Pleale revi£w it and suggest 
any changes, you feel would strengthen it, for our further review. 

If you have an opportunity to visit the United States in the near future, 
please plan to visit our university. 

Warm personal regards. 

GAD:nl 

cc: Dr. William R. Ferrante 
Dr. Donald E. McCreight 

Sincerely. 

/~'vJ:;(} Iz~rnh~ 
Gerald A. Donovan 
Dean and Director 
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MEMORANDUM OF UNDERSTAhDING 

BETWEEN THE 

UNIVERSITY OF RHODE ISLAND 

AND THE 

UNIVERSITY OF THE AZORES 

WHEREAS, the University of the Azores and the University of 

Rhode Island have participated in a cooperative venture since 1976, 

which has been supported primarily by a United States Agency tor 

International Development grant; and 

WHEREAS, the University of the Azores and the University of 

Rhode Island are mutually interested in collaboration in research, 

undergraduate and graduate education plus related activities; and 

WHEREAS, the parties wish to embark on collaborative research, 

develop~ent, and education programs in various disciplines relevant to 

agriculture, fisheries and related areas; and Y 

WHEREAS, the two institutions have already cooperated to further 

these' interesl.s and now desire ~~ record here their mutual understandings 

in this regard; 

NOW, THEREFORE, the parties hereto do hereby record their understand

ing as follows: 

ARTICLE I 

The purpose of this Memorandum of Understanding is to further the 

following objectives: 

1. To develop cooperative and collaborative activities in furtherance 

of the mutually reenforcing interest. of the two 1n.titutions; 
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2. To develop research, development, and education programs and 

related activities as may be of mutual interest to both institutions; 

3. To encourage an~ nurture faculty and student exchanges. 

4. To facilitate the following: 

B. Promote beneficial staff ~xchange ~etween the University 

of the, Azores and the University of r~ode Island 

b. Promote beneficial graduate student exchange between the 

University of the Azores and the University of Rhode 

Island. 

c. Promote, where appropriate, the conduct of the University 

of Rhode Island graduate students' theses research at the 

University of the Azores. 

5. To enlarge and strengthen the capacities and ~apabilities of each 

institution through the cooperative U8e of matArials and facilities which 

are supportive of the mutually agreed programs. 

ARTICLE II 

To implement the aims and purposes expressed in Article It it is 

mutually understood ~nd agreed: 

1. Proposals for cooperative and collaborative work under this 

Memorandum will be submitted through liaison officers designated by each 

of the institutions to assur~ conformity with the aims and purposes 

described as set forth in Article Ij 

2. Individual programs of work under this Memorandum will be jointly 

planned and implemented, and program results and other benefits,will be 

shared and mutually interchanged by the two in.titutions. Programs of 

work and budgets will be reviewed and approved by desi8nated representa

tives of the institutions. 
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3. (a) In recognition uf the ~utual interests and benefits to be 

gained by the University of Rhode Island and the University of the Azores, 

costs of implementing the graduatp education program and other activities 

will be shared in conformity with these interests and as specifically 

understood and agreed to. 

3. (b) In recognitiJn of local constraints on such funding as 

identified above, both institutions will collaborate on the solicitation 

of funding from international agencies for the purpose of imple~enting 

cooperative project6. 

ARTICLE III 

1. This Memorandum of Understanding fs ~ffective as of October 1. 1983 

UPOllits execution by the appropriate officer of each of the signatory 

institutions. 

2. This Memorandum may be amended at any time by mutual consent and 

shall continue to be in force and effect indefini~ly unless terminated 

by either party by giving written notice of inte~t to terminate. In so 

far as possible such notice will be given one year in advance of the 

termination date. 

Executed for the University of 
Rhode Island 

W. R. Ferrante. Acting President 

G. A. Donovan, Director/ICHRD 

Date 

AS 

Executed for the University 
of the Azores 

Rector. ~achado Pires 

Date 
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Trip Report 

- S. B. Sa ila -

~\;ly, ZJ" l~UJ - June 7, 1983, - The Azores 

Arrived in TRrceira, Azores, at approximately 7:00 am May 24. 

Airplane reservations to Fayal,Hurta, were not confirmed. I was told to 

tuke 8:30 am flight to Pico Island, and to take ferry to Fayal. Arriveel in 

Pico at 9:00 om, but had to wait until 13:30 to take ferry to Payal. 

Arrived <I t Dep<lrtmcnt 0 r Oc.eanogcarhy <.lnd FiH\wries, 2:)0 pili tu [i nd cdJ 

doors locked and no one present. Registered at Hotel Payal, and found 

reservations hod been made for me. It was later explained that MHY ~~-24 

were thr~e days of Pentecostal holidays. However, I had dinner with 

Dr. and Mrs. Mart i.nfl on the night of Nay 24, nnd we dificussed plLln~; fur tIH.~ 

duration of my stay. In general, it was planned that I was to meet the 

laboratory staff, Hce the facilities and try to make rccommelldationo and 

suggestiolls as tlw opportunities rermitted. 

Arrived at Department of Oceanography and Fisheries Laboratory. 

Facilities were exnmined and staff were interviewed. 

Dr. Helen Mortins--discussed her work on the squid Lali80 forbesi 

in the Azores, and considered possibilities. Although squid fishin~ has 

been traditional in the Azores, the catches are relatively small and 

fishing (jigs and Ilandlines) apparently takes place only during the day. 

It was suggested that the squid fidhery is presently underexploited, with 

some opportunities for expansion. The local fishermen catch sqUid 

seasonally and incidental to other fishing activities. The prospects for 

bringing in new technology (night fishing with lights, for example) were 

considered by her to be limited due to resistance of local fishermen tel 

change. 
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A vlslL wus tRade of the facilities of the Department. A new Digital 

Equipment Corporntion computer (V-100) had just arrived and was still not: 

fully orC! ra L: jon,ll . [l: IW1:i 256[( of rumlom access memory, 8~ inch doublG 

density floppy disk storage of 1 megabyte and a printer. It is capable 

of real time analysis at data with a complete interfacing setup (A to n 

connector), as well as a vol-tage stabilizer. This computer 11m; J"OJeJ'IU\N IV 

and HASle capabilities at present. It is consldered to be more than adequate 

for the perceived needs of the De~urtment of Oceanography and J1isherius. 

There exists u real need at present to develop suitable software progl"illlW 

in fishories and oceanography, and a need to encourage some use f01" th~ 

system by the staff. URI could help in this respect, if desired. 

It is believed that URI (!oulcl substuntLally utisi!:)t in the aeqll:LHil:ion 

of computer programs useful to ehe Uepartruenc. Perhaps some formal 

arrangement <It: tlds !Jnt! eouid be put in pi;.lct!. 

The chemistry laboratory seems to hu vc-.::y well cqulppud witll 

analytical instruments for many types of chemistry. However, there seemed 
~ 

to very little activity of any sort taking place in the chemistry lilboratory. 

There were some interesting projects in Fisheries taking place by 

some of the Department staff. Among these was an outstanding project on 

age, growth and mortality of the blackspot seabream. Pagellu8 ba8ar~veo. 

This fish is of considerable economic importance, but little is known of 

its biology - especially in Azorean waters. This project seems to h~v8 a 

high potential for success. 

Another excellent study has to do with the kite-fin shark, D~latiu~ 

licha, .a spu~les which is caught locally by hook and line. It is a source 

of valuable oil from its large liver, and its white flesh is dried and 

exported. The biological study deals with age and growth (analysis of 

vertebrae), length-weight relationships by sex, and planned tagging studies. 

More size frequency daca gathered regulirly is needed .. 
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No specific recommendations - other than minor improvements in 

data gaL:lwring ilnd unalysis - were offered to the leaders of the seabreatll 

and shark projects. 

Other fish species considered to be of interest to the Azoreans 

include the followIng: 

Albacore 

Atlantic benito 

illuefin tuna 

lligeye tuna 

Horse mackerel 

Forkbeards 

Barracuda 

Chub mackerel 

Conger 

Squid 

Spiny lobsters and 
shovel nose lobster 

Thunnus alalunga 

Sarda sarda 

Thunnu8 thynnus 

Thunnus obesus 

Trachurus picturatus 

Sphyraena sphyruenu 

Scembe~ japonicus 

CanHcr r:onger 

The tuna fishery is presently the most valuable .fishery (about 45 pef-

cent by value) of all existing fisheries. I~ ~s almost exclusively a pole 

fishery - the boats are 60-75 feet in length and operate as day boats 

almost exclusively. The fishery is seasonal. Bait acquisition may be a 

problem. 

The University's research vessel (GF.RALDA) is a former tuna bait 

boat at approximately 17,.5 meters in le~gth. She is currently on the \.,rays 

for hull repairs. The vessel is well equipped with electronics and 

navigational gear including an 0 mega nav!gntional system. The vess~l LH 

considered adequate for the needs of the Department - at least for SUIlIl' 

time. However, she presently has no mechanical winch. 

1\8 
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Systemutlc progl."am!:i for tIll! acqu:l!:iition of basic oceunogrupl111' ,lIlli 

meteorological data arc not in place :It present. Tlwl: i,<:, no tid" d;ILI, 

no meteorological duta, no temperature records or other ocunn()l',r<lpili(' 

data are being routinely collected and/or analyzed. This is consld~rud 

to be 0 serious shortcoming Gf the present Department, and some sug~estions 

t.;ere made. 

There are loc~l problems, such U!:i the construction of a boat marina 

in the harbor at Fayul. Circulation in part of harbor will be altered, 

but no measurements of r:ushing or circulation of water in the harbor 

htive apparently been mude by anyone. 

Discussions were held among a N01UtAD scientist, Or. Are J.lommasnes 

and Professor Armando Fuesa of the University of Lisbon, a physical 

oceanographer, the director and myself. A cruisd with the Norwegian 

donated vessel NORVEGIA (150+ feet in length) is planned for Septullli>l'" -

October 1983. This t.;ill involve physical oceanography primarily. The 

NORVEGIA Is owned by the National Department of Fisheries and has been 

used for cooperative cruises previously. 
'11 

The Nort.;egilln scientist pl.lntl 

to stay six months. He' is a fishery biologi!:it and his task is to extc')(.l 

the Johnson-Stevenson data on~atch statistics and to bring them up 

to date. His later goal is to d~velop a flow diagram for computerized 

data management for the available catch statistics. and to implement this 

data management system on the recently acquirsd computer. 

Some discussions wera held with the Director, Dr. Martins, regarding 

the kinds of projects the Department of ,Oceanog~aphy and Fisheries, should 

undertake. The following points were made: 

1), Although tuna are an important fishery resource, the Department ShOllld 

not expend too much money and effort on this program for the follo\oJLnt, 

reasons: ICCAT (The International Council for the Conservation of 
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Atlautic 'l'UllU) llLlS U IIwmbership of seve:-al countries including the 

Uni.ted Stutus, Franco, Spaill, Japan, who ure expending consider;1ble 

resources Oil tUl1n. The tuna are highly migratory and the Azores do 

not: control the stocks which pass through their EEZ. 

2) The possibility of a squid rAGOUrCe development project - exploratory 

fishing and new methodology was discussed <\lid comddoracl t'(l(lSOII(llJll!. 

3) Aquaculture-mariculturc waH disucssed Dnd the possibility for raising 

blackspot seab :eam in cage culture. The spiny lobster nnd ~;ll()lJl! I 11lJ~;(' 

lobster were considered, but their long larval life stage prccluclr.cs 

this possibility Dt this time. Artificial habitats and shelt8rs 

were considered. The illegal taking of lobster by divers is con-

sidered to be a seriouB problem. 

4) Dthor considerations included the gatherfng of routine oC<:ianognlphic 

data by the Departmant in order to be able to rcapulH.1 tu putcnti,\J. 

local problems - such as dredging, coastal engineering structures, 

pollution, and developmen:: projects. It was thought that some 
'/II 

routine time scrics of temperature, salinity, tides, and wave heights 

would be ufleful. 

The bulk of clll' (luriuu uf timu !;punt ut the laboratory was devotad 

to the analysis of squid and·tuna data. 

The analysis of the squid data consisted primarily. in attemptin~ to 

fit growth curves from the recorded statolith zones. The statolith 

zones, although easily countable under magnification were not well 

correlated with size. A non-interative· derivative based ordinary leHst 

squares regression was fitted to the increment~ from birth to capture -

aSBuming tlw zonU13 were laid down daily. Only a few data' points wera 

acceptable and the fit for the females was found to be better than for 

the males. The equations were left with the staff of the Department. 

A10 



- () -

'l'i1<= major portion of the tuna data analysis consisted of examing 

U l:l-yuUL" l"UCUCU of Cutcil and enort data for the Azorean tun fishery. 

Nu tliL"L!cL uvidunce u[ uVL!r[l~hing ur of a reduction in the catch per 

unit of effort was found. A parabolic regre8~ion was fit to the overall 

Azorean tuna catch and effort data for all species. The fit was very guod, 

.. Hid nboLit 90 percent or the ob~urv(!d vurl:lt:Lun cuuld bl! accuuntud for. 

It was suggested from thin nnalysis that some increase to the tuna cotctl 

and effort yms posHI hle - w j til :l ~jw;l:;d IIl,d lll:lx:LlllulII or IIllJrL! til'llI (J, (JUO 

metric tons per year. It was suggested that this fishery could not bB 

expanded Hignificantly, because tuna were highly exploited, and their 

availability in Azorean waters was seasonal. 

Prediction equations for the albacore and bigeye tuna catches wer~ 

attempted using the available data base and r.ertain meteorological 

variables. Therc \vas not enough time to pun·;ue these' prediction equl:ltiulln 

to a great extent, but SOIllO indications of temperature effects on the 

albucore f'l~h(!ry wero clemonstrated. 

A locture waH ulso given to the staff of the Depart~~nt of 

Oceanography and fisheries, as well as informal talks with all of the 

staff. 

The arrival of a 1200 ton purse seiner (TUNAMAR) to undertake purse 

seining out of the port of Fayal was consid~red to be a potentially serious 

problem for the local bait-boat fishery. The TUNAMAR is Portugese owned 

and is licensed to fish out of Fayal until September. A detailed analysis 

of the possible effects of the seiner on the bai~-boat fishery is stronijly 

recommended. 
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REPORT TO ICMRD 

TITLE: Food Techno1oyy at the University of the Azores 

DATE: June 13, 1983 

PREPARED BY: Or. Arthur G. Hand, Jr. 
Professor and Chairman 
Department of Food Science & Technology, 

Nutrition and Dietstics 
University of Rhode Island 
Kingston, RI 02881 
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1. Scope of Work 

In May of 1979, food techno"logists frolll the University of Rhode Is"land, 

Ur, S.M. Uarnett i.lnd Ur, A.G. Hand. Jr .• visited the Azores with J.f". fJonte 

Tavares. who was on leave' frolJl the University of the Azores while completing 

a Ph.D. in Food Science at URI. This group prepared a report surveying the 

Azorean food indus try and recollvllend i ng development of a food techno logy progralll 

at U.A. Dr. Tavares completed his Ph.D. in 1981 under Dr. Rand1s dirpct"ion 

and returned to the Azores to initiate food technology as a scientific 

discipline at UA. 

The plans for development of a food technology program at UA have 

now been initiated and some of the basic equipment required has been pur

chased. ordered. or identified. Thus. Dr. Rand was requested to apontl twu 

weeks in the Azores to help finalize program development, assist in prepurution 

and setup of new equipment, and to develop SOffiP. lang range plans for UA/UIU 

cooperative research in Food Science and Nutrition. 

IL __ Da 11 Y_E.t iva i es 

A. May 31 - arrived in Terceria at ~l a.m. 

1. Met by Dr'. Punte TuViH'l'~ ullli Or. Yuunu /\lIIurul. 

2. Check into Hotel Angra, lunch. rest. 

3. Visit UA-Terra Cha for tou~ and review. 

B. June 1 - UA Food Technology Laboratories 

1. Assist in plans to deve10n the food science research laboratory. 

2. Setup IEC reg~igerated centrifuge. 

3. Put the LABCONCO Freeze Dryer into operotion. 

C. June 2 (holiday) - UA Food Technology Laboratories 

1. Continue work on tile freeze dryer. 

'2. Setup Ainsworth analytical balance. 

AI3 
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C. 3. Setup the YSI sugar analyzer for lactose analysis and establish 

the application for milk, whey, and wine measurements. 

4. Put the Corning r~odel 12 Research pH /IIeter into use. 

5. Discussed possible sabbatical plans in the Azores with Dr. Tavares. 

D. June 3 - UA Food Technology Laboratories 

1. Utilized the freeze dryer to process sOllie milk. 

2. Assembled the Dixie Blancher. 

3. Reviewed how the Dixie Exhauster works. 

4 . Dis c u sse dhow the 0 i xi e e qui pme n t co u 1 d be use din the p il 0 t P 1 ant 

for canning and freezing. 

5. Put the fibrometer unit into operation to measure enzymatic coagulation 

of whole, raw milk. Mixed results, so prepared a skim milk substrate. 

6. Put the Ohaus balance into operation. 

E. June 4 - UA Food Technology Laboratories 

1. Worked on the fibrometer and improved the process. Needed further 

development. 

2. Discussed layout of the pilot plant area. Deteri'riined basic functions 

and needs. 

3. Hc:viewed °inscrUillentution uvail1.ible for greenhousA./hyd~oponics reseurch 

as cooperat1ve effort. 

4. Reviewed the number of changes at UA-Terra tha since 1979. 

F. June 5 (Sunday) - Met with Dr. Tavares at the Hrtel Angra. 

1. Di scussed some of the equi pment needs at UA for future res2arcn and 

teaching. 

2. Discussed the problem of lactose 1ntolerance. 
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F. 3. Heviewed ttlO equiprllent wtlicll would be needed in the pilot p'lan .. tu 

focus initial efforts un cheese processing. 

4. Discussed Dr. Tavares' p'lans to conduct research on plant and animal 

enzYllles which can be pruduced in the Azores. 

5. Considered the need for chromatography equipment to isolate and 

study plant and unillla'i enzYllies. 

6. Traveled into the mountains to review the natural sources of unique 

gravel and peat which are available as valuable support material for 

hydroponics. 

G. June 6 - Met with Dr. Tavares at UA. 

1. Power out. Worked on developing equipment needs for the food 

technology pilot plant and research lab - jncluding types of 

chromatography equipment and refrigerated cold ro~ns. 

2. Discussed a plan on how to utilize the fibrometer instrument for 

testing milk cOllyulution. 

a. fonnulated possible substrate and enzyme rativs. 

b. checked subsfrate concentrations. 

3. Evaluated UA yuyhurt production. Suggested some adjustments in the 

formulation. 

4. Toured new greenhouses, now being wired to operate automatically. 

5. Reviewed storaae facilities for chemicals, acids and solvents. 

a. Reviewed supplies available for food technology research. 

b. Considered adequacy of current proce~ures. 
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H. June 7 - UA Food Technology Labor~~ories. 

1. Worked again on fibrOllleter for enzYlIlatic coagulation of milk. 

a. used new substrute. 

b. did not wurk well. 

c. recollllllended contacting A.J. Foss to obtain information on the'ir 

unit. 

d. made suggestions which would have to be tried i,n an effort to 

utilize fibro/lleter. 

2. Discussed the possibility of a loan from the Dutch to provide UA 

with equipment for milk/cheese processing. 

a. UA must submit proposal. 

b. U/~ must set up a pilot plant to receive equipment. 

3. Discussed the possibility that Dr. Tdvares may have to assume complete 

administrative responsibility for UA-Terra Chao 

I. 'J,u,n,e, 8 

1. Travel from Terceria to Sao Miguel. 

2. Settled into hotel. 

3. Toured the Pontu Delgada Agricultural Station and UA-Ponta D81guuu. 

4. Reviewed changes at UA since 1979. 

J. June 9 - Dr. Tavares" office at UA. 

1. Discussed UA current programs of study and plans for a new option in 

food technology. 

2. Discussed "Irish Report on the Development of the Grassland and Livestock 

Industry in the Azores", purticulurly racoUlnendiltions that U/\ trtl'in 

quality con'L,'ol tectmicians ant.:: conduct research on S. Jorge cheese. 

3. Discussed methods for cheese research on S. Jorge products. 

4. Discussed possible research project on cold sterilization/preservation 

of cheese mil k. 
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J. 5. l{evie'o'Jed [Jr. Tavares' paper on tuna enzymes from his dissertation. 

Has a guod draft, will su~nit through URI to Journal of Food Science. 

G. Toured Snlii.llllC MetiC l~r\Uc;8!:i~1nu Cu. and tI pfn(jopplu plcHI"LuC'/UIi. 

K. June 10 (holiday) - Dr. Tavares' home in S. Vincente. 

1. Discussed Salsame Co. - have 'Interest in: 

a. production of enzymes from hog & beef stomachs. 

b. sausages frolll fi5h. 

2. Discussed preparation and manufacture of milk coagulating enzymes 

from hog & beef stomachs for queigo branco and pasta mole soft/short 

hold cheese. Could try rn S. Jorge cheese, but ',~ill need development 

rese~rch when Qew facilities in pilot plant are available. 

3. Tourod sovul'al agriculturo stations to roviow facilit'iu~ for IIliH 

production and lIliHiny parlors. 

L. June 11 - went to Dr. Tavares office at UA. 

1. /laughed out a draft for a second paper from Dr. Tavares' dissertation 

on bovine pepsin research which will be for Journal of Food Science. 

2. Discussed equipment development for enzyme extra~tion from meat 

processing by-products in the Azores. 

3. Developed a rough outline for a joint research propos~l on obtaining 

milk coagulating enzymes from fish waste. 

4. Developed an outline for a second joint research project on enzyme 

preservation and cold sterilization of milk for S. Jorge cheese 

manufacture. 

5. Discussed additional research projects which could involve Dr. Barnett: 
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5. tl. Hydroponics - an important area which can be significant to 

both Rhode Island and the Azores. 

b. Biomass conversion of animal and green manures to energy to Inake 

the UJ\ research farm self-sufficient for heat and electricity. 

6. Discussod Ilutriti,on~l problenui in thQ I\j[aro~, Urgont nQo~ f.or infot'/IH1-

tion on the nutritional status and food habits. 

M. June 12 (Sunday)- met with Dr. Tavares at his apartment in Ponta Oelgado. 

1. Drafted a report to ICMRD. 

2. Discussed the report and reconmendations. 

3. Considered a report from the N~tional Laboratory of Engineering and 

Industry/Dept. of Food Technology in Lisbon: 

a. provided suggestions to improve S. Jorge cheese. 

b. determined there weru 3 basic needs - Hygiene/Quality, Techno'lo~Yl 

and COIJunercial support. 

c. UA could help with all of these. 

4. Revi~wed Dr. Tavares' trip to Gudapast last year where he presented 0 
y. 

paper on his re&earch at URI concerning tuna enzymes for cheese 

lIIanufacture ~I 

III. Ide'ntification of Potential Areas for UA/URI Cooperation. 

A. Nutrition - badly need a nutritional assessment ,of the Azarean population 

& study of their food habits. 

B. Agriculture - hydropo~ics 

- biomass conversion for waste utilization & energy production. 

AlB 
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II 1. (con t. ) 

C. Food Science - cheese lIlallufucture 

- identification of microorganisms involved in cheese 

manufacture. 

- cold sterilization of cheese milk. 

- enzYllies for Illilk coagulation. 

- antibiotic detection in milk. 

" tr"ining "ncl aQYc"Cion of plant ~nu quulity ctJn~l~al I~CJrual\nu·l. 

IV. Suggestions for possible funding modes. 

A. AID Program in Science & Technology Cooperation (PSTC). 

1. UA submissions w/URI consul t. & col lab. 

2. URI submissions w/UA linkage. 

B. NSF International Cooperative Programs. 

C. Sea Grant International Program. 

D. Funda~l(o Gul benki en 

E. Instituto Nacional de Investiga~ao Cientitica 

F. RIAES/UA - institutlonal support. 

V. SUIiMliary of Status 

A. UA - Terra Cha has made good progress since 1979 toward developing food 

technology under the direction of Dr. Ponte Tavares. Changes which have 

occurred in the last 4 years include: 

1. Dr. Tavares is now the administrator in charge of Plant Technology 

and Food Technology programs, ~nd shares overall responsibility with 

Dr. Young Amaral. 

2. Most of the faculty is young, Azorean, and slowly upgrading in degrees 

to M.S. toward Ph.D. 

3. IUA has become UA. 
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V. {cont.} 

4. Greenhouses Iwve be un esttlblishecJ and arB being utllhtlC,j fur !i~uu'I(j!i, 

as well as producing food, such as tomatoes and peppers. 

5. Anirnf,d herd facilities are being upyruded with new barns, IlIiH'in~ 

. parlor and research facilities. 

6. The lund around UJ\ has been cleared arid developed for food producl'icJII. 

7. There is a planned program of beautification underway with plantings 

of thees, shrubs, and flowers. 

8. A cafeteria and lounge is now in operation for students and faculty, 

utilizing food produced on the UA grounds as much as possible. 

g. UA COWl erG prod~cinij q~~lity r«w milk for fQc~lty Qn~ ~t~dQnt', 

10. UA milk is currently being processed into yoqhurt and queigo branco 

cheese for use in the cafeteri~. 

11. Vasco Mende~ and Ester Gradil ,b~ve been head of the Microbiology lab 

and left. 

a. Raquel Costa e Silva, working in plant tissue culture, will now 
~ 

head up the .Micro Lab. She hus industriul expcr'ience 'in IIri'lk 

microbiology. 

b. Mrs. G'('adil's position will be filled by a UA graduate. 

12. Duarte Ponte is on leave in Holland studying for a Ph.D. with an 

emphasis on fish processing. He will be gone at least another 2 

years. 

B. Food Technology has been established at UA-Terra Chao 

1. Space has been identified for this program which includes: 

a. Microbiology Lab 

b. Dairy Quality Lab 

c. A lab which can be converted for research. 

d. A large room and 3 adjoining small rooms to. be developed as a 
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pilot plant complex. 

e. office space. 

2. Consideration is being given to developing a curriculum. 

3. Some staff is already available w1th support technic1ans. 

4. A good stllrt h~s boon mado in obtaining tllo basic C:lqu'IIJrTlon'C IlDQcJOt./ 

for research and food processing. 

5. There is initial development of some support programs: 

a. for industry 

b. food service in the UA cafeteria. 

c. food processing for the UA cafeteria. 

6. Recently, UA received word of approval for a loan from the Dutch 

Government to purchase processing equipment for a milk/cheese pi'lot 

plant. UA administration must now submit a proposal through thG 

Re~ional Government and Nationil Govlirnment to th~ Out(;h fimbass,y. 

V'l. Recorrmenda ti ons 

A. 'University of the Azores 

1. UA should continue the development of a researc~laboratory for 

Food Technology. 

a. Some of the essential large equipment has been received or 'is 

coming. 

b. The designated room must be developed tc house the equipment. 

c. This laboratory will need sufficient electricity and f1C1wer points 

to handle the heavy d~and for equipment. 

d. The laboratory must be equipped with benches, cabinets, shelves , 

drawers for working and storage space. 

e. Sinks, drains, and hot and cold water should also be provided for 

this laboratory and the adjacent dairy quality lab. 
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VI. 2. UA should provide funds for the purchase of chromatography equipment 

in support of food technclogy research. 

a. This essential equipment should include a continuous flow 

absorbance lIIonitor, fraction collertor, pump, co'IUlllns, recorder 

and the necessary accessories. 

b. The equipment will be vital to support the plans for an extensive: 

research program which will study the utilization of enzymes for 

cheese processing. These enzymes will be obtained from sources 

which can be ~roduced in the Azoresj such as pineapple, papaya, 

figs, horse radish, fish waste, bovine waste and porcine waste. 

3. UA must provide funds to renovate the designated room complex into a 

food technology pilot plant. 

a. This facility should have mobility and versatility for at least 

3 planned functions: 

1. Research utilization - initially this will be directed at 

chee~e. 

2. TeachinQ - for food technology clAsses. 

3. Processing - preservation of UA food production. 

b. Needs for this facility include: 

1. floor drains 

2. service units, eithcl arounj the walls or down the center, 

which contain - water proof power points 

- hot & cold water outlets 

- steam outl ets . 

3. large capacity hot water heater 

4. steam generator 

A22 



-11-

VI. 3.b. (cant.) 

5. walk-in refrigerator 

6. walk-in freezer 

7. cheese aging room with temperature control 

O. small quality control/sensory evaluation laboratory 

9. stainless steel tables 

c. Some future needs for this facility should include: 

1. pilot scale plate freezer 

2. pilot scale ultrafiltration unit for c~eese manufacture 

and whey processing. 

4. UA should process the proposal to obtain a loan from the Dutch 

Government. These funds would be for ~he purchase of milk and cheese 

pl"ocessing oquipmont to initially outfit ~lIo lJilot pl(.llit. 

5. UA should consider establishing facilities for Controlled I\tmosphere 

storage of fresh fruits and ~egetables. 

)of 

a. This research capability would pennit studies on the develop/Jlont 

of better systems to preserve fresh produce. 

b. UA could then determine what conditions work best'for Azorean 

products. 

6. UA must improve the storaJe facilities for chemicals. acids and solvents. 

a. A separate building should be constructed at Terra Cha, with 

ventilation, to hold solvents and acids. 

b. Chemicals stored on shelves 'in the present store room should be 

restrained in the event of another earthquake. 
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7. UA should provide additional staff support for Food Technology, sincG 

it appears Dr. Tavares may have to assu~e additional administrative 

resDonsihilities. 

a. Additional administrative responsibilities for Dr. Tavares could 

slow the develbpment of food technology, with Duarte Ponte away 

for at least two years. 

b. The University should move quickly to fill all vacant staff 

positions in Food Technology. 

c. At least 2 additional technician positions should be created in 

support of the food technology research lab and the food technoloyy 

pilot plant. 

8. UA should plan to hire at least 2 new food technology staff in the 

near future. with one position in humall nutrition. 

B. University of Rhode Island 

1. URI should establish research linkages with UA in several project 

areas involved with food technology. 
)It 

a. Hydroponics:- reseatch project on large scale food production 

employing new facilities being developed at urn and the new 
I 

greenhouses at UA. URI F~~ulty - Barnett/Hull. 

b. Milk coagulants - joint project on identification and extraction 

of enzymes from fi sh waste for util izat; on .. i n cheese manufacture. 

URI Faculty - Rand. 

c. Cold Sterilization of Milk - joint project on the enzyme/hydrogen 

perox i de treatment 0' mil k for S. Jorge cheese. URI Faculty - Rand. 

d. Nutritional Assessment - develop a reSearch project to determine 

the nutritional status and food ha~its of Azoreans. This could 

be a potential sabbiltical leave possibility in 1984-B5. 

URI Faculty - Caldwell. 
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2. Establish consultancies and collaboration in t~e following areas: 

a. Biomass conversion - utilization of animal and plant rna/lUres 

for energy production on the UA research farm. URI faculty-Barnett. 

b. Animal rennets - develop the processing and utilization of porcine 

and bovine stomach t'issue for industrial production of enzYIl1C:s for 

the manufacture of queigo branco and pasta mole (short hold) cheGses. 

URI faculty - Rand. 

c. Training Programs - development of short course3 and slide/tape 

presentations for the training dairy industry technicians in quality 

control and food plant personnel in sanitation and hygiene. 

URI Faculty - Cosgrove. 

d. Antibiotic Detection Program - development of methods and 

procedures for detecting the presence of antibiotics in the 

Azorean milk supply. URI Faculty - Cosgrove. 
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Soil Survey and Support Activities 

University of Azores 

OBS~RVATIONS AND RECOMMENDATIGNS 

Soil survey involves not only the field mapping of soils, 

but in~ludes such support activities as the characterization 

of the soils in each mapping unit to determine their physical, 

chemical, mineralogical, and morphological properties. In 

addition, research activities related.to map unit composition 

and variation, and plant adaptability and response to various 

management techniques on different mapping units are an 

imp'ortant aspect of the interpretation component of a Roil 

survey progr'am. 

Field Soil Survey 

A good soil mapping program is the first s~ep in develop-

ing a strong soils program in the Azores and will prove to be 

a v<11uabl.e a:-:.':ol ill LII/proving ar;ricultural produetion and ill 

making other land use decisions. The soil scientists that 

have been assigned to the mapping program appear ~o be quite 

capable in carrying out the task. Edwardo 'Camara and Manuel 

Ferreira have COl :..;iderable years of experience in mapping soils 

and Joao Madruga, although young and in~xperienced, appears to 

be extremely bright and capable of doing an excellent job. 

Ma~y of the soil survey tec~niques which they have utilized, 

such as digging a large number of pits, making descripti~n;. 
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of the soils, and trying to dra~ lines around similar soils, 

is extremely cost inefficient and does not always result in 

an accurate soils map. However, Paulo Guerra, who has mapped 

soils throughout the world for FAO, has considerable knowledge 

and experience in the application of air photo interpretatiocl 

in mapping soils and will Jend a great deal of expertise in 

developing an excellent mapping program as ~oil survey leader. 

Jorge Pinheiro and Jaoa Sampaio both have considerable know-

ledge about the soils and landscapes in the Azores and will 

be a valuable component of a good soil survey program. 

Soil Characterization 

Laboratory support is a necessary component of a good 

soil survey program. Withol't it, the maps developed are an 

academic exercise and do not lend much support for interpre
y 

tive purposes. One.of the first tasks of the soil chara~ter-

ization laboratory is to determine what analyses are important 

for characterization, classification, and interpretive pur-

poses. Many analyses are routine for all soil characteriza-

tioe) laboratories, however, additional analyses may be required 

for volcanic soils and for the specific problems associated 

with Azorian agriculture. 

As a first approximation, it is re~ommended that the 

following analyses be run on a routine basis: particle size 

distribution, organic matter c(.ltent, cation exchange capacity, 

exchangcClblo cClt.ion!~ (Ca, Mg, K, Na), exchangeable ;-lcltllLy, 
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free iron oxides, pH (H 20, KCl, NaF), extractable P and K, and 

1/3 anJ 15 bar waLer. It may not be necessary to run these 

analyses on all horizons, but they should be run on the major 

horizons (A, 8, ~~d C). Other analy~es which may prove 

valuable on a selected number of samples include: clay 

mineralogy, extractable or amorphous aluminum, total nitro

gen, extractable Ca and Mg, bulk density, available micro 

elements, and phosphorous adsorption isotherms. 

One of the majQr problems that will have to be resolved 

is concerned with laboratory procedures. Many of the methods 

that have been developed in soil science and which are stand

ard in most laboratories frequently a~~ not suitable or 

applicable for ~oils of volcanic origin. In particular, 

textural analysis and cation exchange capacity method~ give 

erroneous results on volcanic soils. It is recommended that 

a review of the methods utilized in other volca~ic areas of 

the world be evaluated and that appropriate procedures be 

developed. The R.I.A.E.S. could perhaps lend some support 

in this area of research. 

F'ollowing the identification and development of appro

priate methods, personnel in the laboratory should be trained 

and well versed in the procedures utilized. They should 

analyze the same soil samples num~rous timGs until their 

increased familiarity with methods and procedures has resulted 

in the desired level of precision and accuracy. This training 

will increase the credibili ty of the da ta obtained ('rom ttl€! 

laboratory. 



- 4 -

Initially, two or three representative soil profiles 

f~om each mapping unit should be described and sampled for 

laboratory characterization analyses. Soil samples should 

be obtaineri from every horizon to a depth of about one meter 

or bedrock if shallower. If the data obtained indicate a 

great deal of variability within a mapping unit, additional 

pedons should be sampled. Selected profiles from similar 

mapping units 011 otller island~ should also be sampled and 

analyzed for correlation purposes. The number of profiles 

sampled will depend upon variability of data and the degree 

of similarity to similar mapping units on other islands. 

This process insur'e~ similar .soil prop~l'ties and thu."J 

similar interpretations for the same mdpping un~ts on differ-

ent islands. In addition, soils that present a problem to 

the surveyor should be analyzed by the "haracterization 
yo 

laboratory during the mapping process to insure correct map 

unit designation and classification. 

Research and Interpretation 

The ultimate goals of any soil surveyor research pro-

grams shOUld be the interpretation of the data for the user. 

Therefore, the types of information gathered should be 

directed tnwards the needs of the users ~nd the interpreta-

tions must possess a .Iigh degree of reliability. One method 

of measuring soil variability will be to evaluate the labora-

tory data obtained from representative soil prorile~ within 
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each mapping unit. In addition, map unit composition and 

variability can be estimated from observations conducted on 

soil-landscape transects. 

It is strongly recommended that any research conducted 

on the soils be associated with the mapping units identified 

in the soil survey program. In addition, to further strengthen 

the extension component of the soil survey program, studies 

should be initiated to evaluate plant response to different 

soils and management practices. Both greenhouse and field 

correlation tcials sh)uld be directed at assessing the major 

:-;oil~ 011 the "i.:; 1 a 11 (I.e; ,1:; determi,led by [Joil ::;urv8Y IflClppillg 

units . Plant ti.c;sue analyses should also be correlated wi ttl 

. "Joil te::.t data. The soils laboratory at the University of 

A 'Z 0 f' e s, 1\'! r' c e i r (j h a:; the c a IJ a b iIi t Y 0 f car r .>' in g 0 nth e !] e 

types of research projects. 

Cooperative Studies with the R.I.A.E.S. 

Cooperative r'e~;ear'ch t)etween the University of' Azores, 

Terceira and the R.I.A.E.S. should be developed as the ~oil 

survey program progresse::; and as needs are identified. Imme-

diate studies could be initiated in the development 01' 

appropriate laboratory methods suitable for soils of volcanic 

origin. In addition, research associated wt~h the correlation 

of routine characterization analyses to mapping units and to 

various soil properties which are more difficult to deter-

mine would be extremely valuable. For example, pH (IN NaF), 
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15 bar water, Fe, Al, or perhaps other analyses may be good 

indicators of the presence of allophatic minerals which have 

numerous land management implications. In particular, these 

types of minerals fix phosphorus in an unavailable form and 

if simple, routine procedures could be developed to predj~~ 

this phenomen a major contribution would be made in the 

management of volcanic soils. 
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