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Preface 

This volume contains the proceedings of the Workshop on Fisheries Education and Training 
in Asia, held at Kitasato University in Sanriku, Iwate, Japan, 16-17 May 1987. 

At the workshop, country papers were considered first, an overview presentation was drawn 
from them, and the participants then formed two groups to consider: (1) issues and problems 
resulting from the papers and discussions; (ii) a Workshop Statement containing the views of 
paiticipants. 
· In these Proceedings the order has been reversed to present the two group reports first. Also 

some additional articles and data not presented have been included in Annexes to the 
Proceedings to strengthen the volume's information content. · · 

The Workshop Statement reflects the views of those present, who attended"in their personal 
capacities only. Thus, the Statement is not an opinion by any particular institution or nation, in 
recognition of the differences in rationale and importance of fisheries education between the 
various Asian countries. 1 

However, we hope those responsible for planning in fisheries industries as well as in 
fisheries education will find these Proceedings and their conclusions useful for their future 
deliberations. 

The Workshop was generously hosted by Kitasato University. The International 
Development Research Centre (IDRC) of Canada provided fonds to publish the 
Proceedings. 

iv 

J. L. MACLEAN 
Secretary 
Asian Fisheries Society 
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Opening Remc;irks 

SHIZUYUKI OHTA 
Dean 

School of Fisheries Sciences 
Kitasato University 

It is our great honor to have this Workshop on Fisheri~s Education and Training in Asia at 
our campus with so many distinguished scientists and administrators from various countries. 

I know fisheries are very important economic activities in your countries. Here, along the 
Sanriku Coast with its rich marine resources, fisheries'are also major industries. Recently, the 
production of salmon, abalone and seaweed, etc., has been increasing due to rapid advances of 
technology in aquaculture. 

You niay visit our laboratories this afternoon and you will find there various research 
activities in fisheries science. Because of the relatively short history of the School, we have had 
few foreign students. 

I hope the Workshop is to be a milestone for both of us in exchanging researchers and 
students between universities in the future. and I hope you enjoy your stay at Sanriku with its 
beautiful seascapes. 

Thank you. 

Welcome from the Japanese Council Members 

KENJICHIBA 
University of Tokyo 

I am honored and proud to participate with you in the opening ceremony of this Workshop 
on Fisheries Education and Training in Asia held by the Asian Fisheries Society and to address 
the distinguished audience on this joyful occasion in Kitasato University. 

First of all, as a representative of the Japanese Council Members, I would like to express our 
hearty thanks to Professor Dr. Shizuyuki Ohta and Prof. Dr. Jiro Kittaka for their kind offer to 
hold the workshop in this university. 

We Japanese Council Members were requested to present a national paper in this workshop. 
However, it was almost impossible for us to prepare it because we have very many fisheries 
universities, colleges and senior high schools, and they have their own special characters. So it 
was considered that summarizing their education programs would not be easy. ~ 

Therefore, we prepared a list of these institutions and some brochures about their education 
programs. We decided finally to present the education system in one university, and asked Prof. 
Dr. Kittaka to prepare the article. Willingly he agreed. His paper will be presented as an example 
of the Japanese fisheries education system. We highly appreciate Prof. Dr. Kittaka's assistance. 

We hope this workshop on fisheries education will be fruitful and that our efforts will be 
very useful for fisheries education in Asian countries. 

Thank you. 

v 
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Presidential Address 

CHUA THIA ENG 

The Asian Fisheries Society is indeed very grateful to Kitasato University for hosting this 
workshop on fisheries education and training in developing nations in Asia. On behalf of my 
fellow Councilors and myself, I wish to thank Kitasato University and the staff of the College of 
Fisheries, especially its Dean and faculty for making available their facilities for this workshop. 

One of the main objectives of the Society is to addtess current issues of fisheries interest in 
the region through careful studies and analysis of the subject matter and to present collective 
views of fisheries scientists in the region as well as to recommend appropriate action aiming at 
the improvement of the fisheries industries. 

This Workshop addresses fisheries education and training because it is an issue that has been 
most neglected by the various public and private sectors of the industries and yet it is one which 
can influence the development of the fisheries industries. 

Fishing and aquaculture have been traditional practices in Asia since time immemorial. 
However, the situation changed in the last few decades when most fisheries resources became 
threatened with overexploitation and fish stocks declined in many nearshore fishing grounds due 
to overfishing and degradation of the environment. 

The fisheries industries will now need expertise in the management of the declining fisheries 
resources and upgrading of existing capability to improv~ harvesting and fishing in distant 
waters, especially with the new opportunities in the Exclusive Economic Zone. Both the 
harvesting and processing sectors require appropriate technology in effective use of fish catch 
and the aquaculture sector needs appropriate technology for modernization of the industry. 

Appropriate manpower is obviously needed. 
Fisheries colleges and universities are the traditional sources for supplying graduates to the 

government and the industries. However, it is a common observation in the region that (a) 
fisheries graduates have not met the expectations of the industries and (b) fisheries scientists 
have not been able to assert significant impacts on the development of the industries. 

It is time that fisheries educators, scientists, the government and the industries review these 
issues to make fisheries education and training responsive to the actual needs of the public and 
private sectors. Some basic issues should be examined pertaining to the curricula, training 
capability, and the system itself. The role of the government in the projection of manpower 
requirements should also be stressed. 

The present Workshop attempts to review existing fisheries education and training systems 
in the major developing nations in Asia. It is hoped that the workshop will come up with some 
useful recommendations that can be considered by both governments and educational and 
training institutions interested in fisheries manpower development in their countries. 

Before I conclude, may I take this opportunity to express the Society's sincere appreciation 
and thanks to our Japanese colleagues of the Council and those from Kitasato University for 
making this workshop possible. To all those who have put in efforts in the organization of the 
workshop, especially the Chairman of the Committee on Fisheries Education, Chancellor 
Juliano, and other members of his Committee, particularly Dr. Efren Flore.s,'I extend our 
heartfelt thanks. 

vi 



Workshop Statement on Fisheries 
Education and Training in Asia 

Asian Fisheries Society. 1988. Workshop statement on fisheries education and training in Asia, p. 1-6. /n Fisheries 
Education and Training in Asia: Workshop Proceedings. Asian Fish. Soc. Spec. Puhl. 2, 162 p. Asian Fisheries 
Society, Manila, Philippines. 

Abstract 

The major educational issues confronting fisheries development in Asia are 1) inadequate appropriate technical 
manpower; 2) lack of significant contributions to fisheries development by fisheries professionals in general; and 3) 
deficiencies in the fisheries education systems. Five courses of action are put forward towards improving the situation: 
development of a policy which incorporates fisheries education and training into fisheries manpower development 
strategies; regular review of fisheries education programs in line with development trends in the industry; upgrading the 
fisheries training capabilities; a network of fisheries educational institutions with areas of excellence; stronger linkages 
among fisheries educational professionals in government, universities and the private sector; and steps to improve the 
image and status of fisheries professionals. 

Preamble 

The Asian Fisheries Society is a nongovernmental, professional scientific society 
established in 1984 to promote effective interaction and cooperation among scientists and 
technicians involved in fisheries research, management and development in Asia and to create 
public awareness of the importance and the ways to sound utilization, cultivation, conservation 
and development of aquatic resources in the region. One of the major functions of the Society is 
to address important issue~ related to fisheries in the region. 

This Workshop stresses the significant contribution of fish as a cheap source of animal 
protein and its nutritional role in providing more than one-third of the animal protein consumed 
by the people of Asia. Fisheries play a major role in food supply, employment generation, 
foreign exchange earning and in helping to stabilize rural economy. 

The introduction of the Exclusive Economic mne extending economic rights of coastal 
nations up to 200 nautical miles from their shore has brought new dimensions in fisheries 
resource management in terms of resource exploitation, stock assessment and new regulatory 
measures for exploitation of the renewable fish stocks. 

The recent realization of the socioeconomic importance of aquaculture has attracted both 
public and private investments. The upsurge of interest in aquaculture development is partly 
caused by declining fish catches in many nearshore fishing grounds as well as the attractive 
economic returns from the culture of high-priced commodities. 

The need to increase present fish production to meet future increasing demand also requires 
the improvement of postharvest technology to avoid losses due to poor handling and fish 
preservation techniques; skilled resource management to optimize production of the fisheries; 
and aquaculture expertise to improve pond yields. 

The Issues 

Although fisheries planning has now been incorporated into national plans for economic 
development in most coastal nations of Asia, many such plans fail to address the.needs for 
technical manpower development. The tendency is to rely heavily on developed nations to 
provide the needed technical skills or training for technical personnel. The development of a 
sound fisheries education and training system in national institutions has been neglected. 
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As a result, manpower problems have become key issues in the development of the fishing, 
aquaculture and processing industries. The main problems* are: 

1) Inadequate appropriate technical manpower to meet new challenges in fisheries 
development 

While the fishing sector in several coastal nations is confronted with an oversupply of traditional 
fishermen, the industries in general lack educated and trained personnel. Many coastal nations 
need to strengthen their existing technical and management capabilities to monitor, 
exploit and manage fish stocks in the EEZ and to enter into joint ventures with other fishing 
nations. The aquaculture industry requires many more hatchery experts, technicians, farm 
managers and professional fish farmers. The processing industry requires qualified fish 
processors, plant managers and postharvest technologists. 

At least 203 fisheries institutions in Asia** are providing fisheries education and training 
and more than half grant degrees in fisheries and aquaculture. The irony is that many of their 
graduates have encountered difficulty in finding placement in fisheries and a great number have 
to take up nonfisheries-related employment. 

The inability to provide appropriate technical manpower for the fisheries industries is an 
indication of institutional weakness in national fisheries educational institutions. 

2) Fisheries professionals in general have not been able to make a significant 
' contribution to the development and expansion of the fisheries industries 

the term "fisheries professionals" denotes fisheries scientists, resource managers and 
fisheries technicians. With very few exceptions, fisheries professionals have not demonstrated 
indispensable skills in the development of the fisheries industries. Government fisheries officers 
are often viewed by the industries as administrative bureaucrats and fisheries professors in the 
universities as "academicians". Most of these people, unfortunately, are not well received by the 
private sector. 

The inability to solve technical problems confronted by the industries is the main cause for 
loss of confidence in fisheries professionals. Many government and university personnel lack 
practical exposure to the industry and, hence, are slow to respond to the industry's needs. For a 
very long time, and even today in many countries, the development of the fisheries industries is 
mainl~ dependent on the efforts of the private sector. 

3) Deficiencies in existing fisheries education systems 

The two issues above point to the inadequacy of existing fisheries educational and training 
programs. Since World War II, many fisheries institutions have been established in ad hoc 
responses to the development needs of the fishing industries. In the last few years, aquaculture 
has become the most popular discipline offered by the majority of the 207 Asian institutions 
offering courses. Lack or inadequacy of national fisheries manpower planning and/or policies in 
relation to the categories of manpower (as defined in Appendix I) and their appropriate 
educational level are the main causes for the mushrooming of fisheries schools and colleges in 
the last two decades. Very few institutions based on national fisheries manpower needs were 
established because many nations have yet to develop such a list. Reviews of fisheries cunicula 

•FurtJ:ier details are presented in the "Summary of Issues and Problems in Asian Fisheries Education and Training", this volume. Background 
articles are contained in Annexes 3 and 4 of this volume. 

UThe full list is given in Annex 5 of this volume: 



of several institutions showed that there are considerable variations, deviations and omissions in 
terms of course design and content of subjects taught. Other deficiencies are most commonly 
reflected in terms of facilities~ quality of instructors and student intake. 

Considerable rectifying measures are needed so that fisheries education and training systems 
can be improved in response to the real needs of the industries. International efforts by 
FAO/Unesco in improving fisheries curricula and national efforts in upgrading training facilities 
have been made. The root problem, however, has not been addressed and that is how to establish 
or strengthen fisheries education systems to produce the needed technical manpower required by 
the fisheries industries. 

Courses of Action 

The root problem of establishing or strengthening fisheries education systems must· be 
addressed. There must also be political will to improve the industry; improvement of fisheries 
education systems should be seen as part of overall national efforts to promote the industries. 

The following actions toward that end are recommended: 

A. Development of a policy which incorporates fisheries education and training into 
fisheries manpower development strategies. This can be achieved by: 

(i) determining the quantity, type and level of manpower (for examples see 
Appendix I) required for fisheries development over a fixed period in accordance 
with national' economic development plans; 

(ii) incorporating the different levels of fisheries education into the mainstream of 
education in order to provide a broader and more balanced education. 

B. A comprehensive and regular review of fisheries education programs in line with 
development trends of the fisheries industries. 

This could be achieved by: 

(i) strengthening vocational level training (as defined in Appendix I) at the 
postprimary/elementary level to provide appropriate training with hands-on 
experience for skilled labor needed in the industries; 

(ii) strengthening technical education (as defined in Appendix I) at the postsecondary 
level to provide appropriate training for professional skilled fishermen, fish 
farmers, and fish processors, and instructors for vocational institutions. This 
should include a bal~nced instruction of theory and practice; 

(iii) strengthening fisheries education and training programs at university level to 
provide appropriate education and training for extension workers, research 
scientists, technicians, instructors and administrators (as defined in Appendix I). 
This should include a review and restructuring of: 
• undergraduate fisheries programs with specialization in fisheries 

management, aquaculture, fish processing, fisheries economics and 
fisheries extension; 

3 

• fisheries.science programs at the postgraduate level to improve the capability 
of fisheries science graduates in helping the industries to resolve technical 
problems; 

(iv) organizing subregional workshops to discuss complementarity in curriculum 
development and educational materials. 
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C. Upgrading existing fisheries training capability in Asia. 
! 
Towards attaining this end, the Workshop: 

(i) stresses that sufficient financial support is essential to improve national training 
capability in terms of facilities, operation and staff salary scales; 

(ii) urges that education and training institutions should have adequate training 
facilities and staff; 

(iii) urges that fisheries education and training institutions should endeavor to attract 
better quality students; for example, by offering more scholarships; 

(iv) stresses the need to provide the region with relevant fisheries textbooks and 
references appropriate for Asia; and towards achieving this objective, the 
Workshop urges the writing and translation of fisheries textbooks and other 
trainingmaterials. 

D. Promotion or strengthening of a network of fisheries educational institutions with 
areas of excellence in fisheries science in Asia. 

This could be attained by establishing a consortium of fisheries institutions to provide 
opportunities for exchange of professional staff, graduate program complementarity and 
colla~oration on research and training activities. 

E. Stronger linkage and cooperation among fisheries professionals in government, 
universities and private institutions involved in.training, research and development. 

F. Taking steps to improve the image of the fisheries profession and the professional 
status of fisheries personnel. · 



Appendix I 
Suggested Definitions of Manpower Categories 

for Fisheries Education in Asia 

a) Professional Skilled Fishermen 

• Persons who gain their livelihood from fishing and who have received formal training in 
modem fishing technology and who have the necessary technical knowledge and skills. 

b) Professional Skilled Fish Farmers 

• Persons who gain their livelihood from the culture of aquatic organisms and who have 
received formal training in modem aquatic farming technology and possess technical 
knowledge and skills in hatchery and/or farm practices. 

c) Professional Skilled Fish Processors 

• Persons who gain their livelihood from fish processing and handling and who have 
received formal education and training in modem postharvest technology. 

d) Extension Workers 

• Persons who have received appropriate training and have the technical knowledge that 
enables them to transfer research and development technology to the industry. 

e) Research Scientists 

• Persons who have received appropriate tertiary education and training in one or more 
aspects of fisheries science that enable them to undertake research and/or development 
for the improvement of fisheries. 

f) Technicians 

5 

• Persons who have received the appropriate education and training and have the technical 
knowledge and/or skills to enable them to assist in research and development. 

g) Instructors/Educators 

• Persons who have received appropriate tertiary education and training in one or more 
aspects of fisheries science that enable them to provide education and training to all 
categories of manpower in fisheries. 

h) Administration Personnel 

• Persons who ha.ve received the appropriate (broad-based) education and training and who 
possess the broad technical knowledge to enable them to plan, develop and execute 
fisheries development plans. 

i) Skilled Labor 

• Persons who provide assistance to fishermen, processors and fish farmers (categories a, b 
and c above) and who have received vocational training in the appropriate discipline. 
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a) 

b) 

c) 

d) 

e) 

t) 

g) 

h) 

i) 

Vocational training 

Technical training 

University 

Professional Skilled 
Fishermen 

Professional Skilled 
Fish Farmers 

Professional Skilled 
Fish Processors 

Extension Workers 

Research Scientists 

Technicians 

Instructors/Educators 

Employed at 

(i) Vocational school 

Definition of Educational Levels 

- postprimary or elementary level with 
emphasis on practical training. 

postsecondary level, i.e., diploma. 

- bachelor's, master's or doctorate 
degree. 

Recommended Minimum Education Level 
for Manpower Categories 

technical training 

technical training 

technical training-

bachelor's degree in appro
priate courses plus appro
priate practical training. 

doctorate degree or occa
sionally bachelor's or 
master's degree with ade
quate research experience. 

technical training or 
bachelor's degree. 

technical training or 
bachelor's degree. 

technical training 

(ii) Technical institution bachelor's degree and practical 
training and/pr experience 

I 

(iii) University 

Administration 
Personnel 

I Skilled Labor 

master's degree, preferably doctorate 

bachelor's degree and some 
practical experience 

Vocational training 



Summary of Issues and Problems 
in Asian Fisheries Education and 

Trainin-g 

Asian Fisheries Society. 1988. Summary of issues and problems in Asian fisheries education and training, p. 7-11. /n 
Fisheries Education and Training in Asia: Workshop Proceedings. Asian Fish. Soc. Spec. Puhl. 2, 162 p. Asia_n 
Fisheries Society, Manila, Philippines. 

Abstract 

Problems facing the fishing industry in many Asian countries, such as resource overexploitation, poor product 
quality, pollution and low aquacwture yields, require adequately trained manpower in-a number of fields for their solution. 
Issues in the education and training systems in these countries are discussed with regard to their relationships with these 
manpower needs. NationaJ fisheries education systems are advocated. 

Introduction 

The fisheries industries which include fishing, aquaculture and the processing sectors 
have made important contributions to domestic food production in Asia through_ the years 
by providing animal protein, generating much needed"foreign exchange and contributing 
to the rural economy. However, the fisheries industries in developing Asia are faced with 
a number of problems such as: 

• overexploitation of some fishing grounds and underexploitation of others; 
• fish handling and processing technology in the region has remained at a low level 

of development resulting in considerable postharvestJosses, poor product quality, 
rejection of exports and a noncompetitive position in the world market; 

• pollution from both organic and inorganic sources; 
• low average yield from aquaculture. 
To tackle the above problems, sufficient adequately trained manpower is needed in 

the following fields: 
• scientists to undertake research towards a better understanding of the biological, 

technological, socioeconomic and political parameters of fisheries, enabling 
rational use and management of renewable resources; 

• field and laboratory technicians to carry out quality control; 
• extension workers to effect transfer and subsequent use of technology by the 

appropriate sectors; 
• government managers/decisionmake.rs starting from the lowest level of 

government (municipal, towns, villages) up to the highest level (ministry, 
department, bureau, authority, agency); 

• managers and supervisors in the industry; 
• fisheries educators; 
• fishfarmers, fishermen and fish processors. 
These manpower requirements of industry and government should be met by well 

structured fisheries education and training programs of the developing countries in Asia. 
In most countries in Asia fisheries education is made an integral part of agricultural 
education where food production is a prime concern. The goal, therefore, of fisheries 
education is to develop fisheries manpower supportive to and appropriate for the 
development of the fisheries industries. 

7 
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' -
i Fisheries, a relatively new field in education in the region, has· to compete with well 

established courses in agriculture, engineering, law, medicine and others. To accelerate 
the development of fisheries there should be sufficient government financial support to 
universities, colleges and schools of fisheries to ensure high quality educational systems 
ahd scholarship programs for highly motivated and qualified students. 

i Maintenance of quality of fisheries education requires the establishment of minimum 
standards of admission of students into schools, colleges and universities, adequate 
f~cilities and resources for instruction, and qualified faculty and appropriate curricular 

I programs. 
I As in fisheries education, the goal of fisheries training is to develop skilled 

manpower supportive of government projects and those of the industry. However, with 
tlie inherent differences in the manner by which knowledge is transferred, the 
r~quirements and problems of program implementation of the former differ from those of 
the latter. 

I 
I 
' Levels of Fisheries Education and Training Programs 

i
1 

In generalized terms education refers to the broadening of the mind in a specific area 
of study, as opposed to training which involves the mastering of skill(s). 

I 
Fisheries Education 

i 

I Fisheries education programs vary extensively in many aspects within a country and 
between countries of the region. Variation exists in the year-of-entry, the duration of the 
cdurse, the extent of practicaVfield experience incorporated into the course, details of 
curricula and in the final level of achievement. Some of the differences that exist within 
the region are exemplified in Fig. 1. 

! It is recognized that at all levels of fisheries education there is a lack of cooperation 
between institutes nationally, whilst such cooperation is almost nonexistent amongst 
institutions of different countries, except perhaps between researchers at a personal level. 

! -

Fisheries Training 
I 
' Institutions that provide training in fisheries are of four kinds: 

• educational institutions (senior vocational high schools, technical schools, 
colleges and universities); 

• government institutions related to fisheries (national government such as the 
bureau, department, directorate-general of fisheries; local government at 
provincial, city, town and municipal levels); 

• bi- and multilateral agencies and international organizations (IDRC, FAO, 
DANIDA, GTZ, JICA, ICLARM, SEAFDEC, EEC); _ 

• private organizations (Federation of Fishpond Operators, Association of Fishing 
Boat Operators, Fisheries Association and others). 

Each of the above institutional types caters to different categories of personnel 
inyolved in the industry, with different educational backgrounds. Very broadly the nature 
and the level of training provided can be categorized into four types: . 

! • training for practicing fishermen, fish farmers, fish processors and the like; most 
· of these persons will have very limited formal education; training will be 

conducted·in their language/local dialect; 



• training of technicians of fish farms, processing plants, etc.; most trainees would 
be high school graduates; training would essentially constitute transfer of better or 
new technologies of direct relevance to the trainees' enterprise; 

• training of government workers: an in-service training to update the skills in a 
limited area/speciality; most trainees are likely to be graduates and have been 
involved in fisheries or allied area for a substantial time; 

• training of trainers; essentially involves updating of skills and knowledge in 
specific areas; trainees would be drawn essentially from central organizations in 
fisheries and related fields. 

Issues and Problems 

Student Quality 

Fisheries educators are finding that students' career preferences are changing; 
fisheries courses tend. to be ignored in favor of what students perceive as more glamorous 
study areas. The end result is a decline in quality of students entering fisheries 
educational institutions in some countries. There is clear evidence in some countries that 
the public examination pass marks of students taking up fisheries courses are amongst the 
lowest. In some countries, specific fisheries scholarships are provided to counteract this 
trend but these can only accomodate small numbers. 

Fisheries Curricula 

The objective of courses in the senior (vocational) high school is to produce persons 
who are able to work in fisheries enterprises or be self-employed. The courses are for 
practical industry-oriented skills development, and are terminal courses which do not 
prepare the student for college education. 

Students entering technical (postsecondary) schools are graduates of general high 
schools with little or no technical background. The courses here are designed to provide 
the student with necessary skills for technician work, i.e., routine or procedural tasks 
either in government or in private fisheries enterprises. However, these are also terminal 
courses. 

Undergraduate courses also differ in duration and content, especially with regard to 
the proportion of fisheries subjects and other science subjects. 

The bar charts shown here (Fig. 1) illustrate the different durations of courses at each 
educational level. Some of the weaknesses and strengths of various courses in each 
country can be explained by their length. 

Fisheries curricula used in some fisheries institutions are either inadequate or lack a 
practical approach to cater for industry needs. In many cases, the types and number of 
fisheries courses offered by fisheries institutions or universities are dictated by the 
availability of faculty members instead of the course design. 

The lack of appropriate textbooks in fisheries science in fishing, aquaculture and the 
processing industries has compounded the situation further. This has caused variations in 
training standards and quality of the fisheries graduates. 

Facilities 

Fisheries education requires certain minimum levels of facilities and equipment. 
Adequate funding for capital items as well as for their continued maintenance has been 

9 
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lacking in many cases, resulting in substandard education or educ~tion that lacks certain 
practical experience for students. Attractive loans from international development banks 
ahd bilateral grants are often given for facilities and equipment. Rarely is provision made 
for maintenance and operation of these capital items. · 

\ Fisheries institutions tend to be left out when support from international 
organizations such as FAQ is channelled through a department of (e.g.) agriculture rather , 
than the department of education. 

i 
~ducators and Trainers 

1 For convenience and clarity educators are considered here as persons involved in 
improving knowledge at university level and trainers as those engaged in providing 
ttaining of specific skills related to fisheries. 

, It is generally accepted that the quality of educators involved in fisheries is adequate. 
However, there is a dearth of such educators in most institutes of the region. Such 
educators are called upon to take up administrative duties without providing adequate 
compensation for the time lost to the faculty in teaching and research. 

. It also often happens that educators overemphasize their own specialty in the context 
of a generalized curriculum resulting in a biased product. 

: In most developing countries in the region there is a general reluctance to use 
educators from one institute in another; between countries in the region such use is 
almost nonexistent. 

' 

Manpower 

, The proliferation of fisheries educational institutions with inadequate physical 
r~sources and staff and deficient curricula has resulted in the overproduction of graduates 
in some countries. Proliferation of schools shows that there is lack of manpower planning 
~d development strategies. · 

1 The lack of manpower planning and development strategies in national economic 
plans causes inadequacy in the development of fisheries education and training programs. 
N11tional emphasis on food production to meet increasing population demands has also 
caused lopsided planning of fisheries education and training programs, which become 
f dcused on development of skills for fish production instead of a holistic approach in 
ensuring resource exploitation within environmentally sustainable limits. Establishment 
0£ fisheries schools and colleges in some countries appears to depend on the impulses of 
the people of a given constituency or those of the governrilent technical department. 

I 

Fisheries Institutions 

There is a wide range in the number of institutes offering fisheries education, from 
one in several countries up to 66 in the Philippines. There seems to be lack of 
cdmmunication between fisheries educational institutions in the region and, as a result, 
there is lack of information on the activities of these institutions either in instruction, 
research or extension. This is one area of activity wherein the Society can play an active 
ro'le as an initiator. Japan has a directory of institutions of higher learning which includes 
th~ curricular programs of fisheries institutions: the Japan Ministry of Education, Science 
arid Culture has a publication entitled "An outliner of the university-based research 
sy:stem in Japan". Such information, if available in other countries of the region, would 
bd of great use to workers and scientists in fisheries. The same is true for fisheries 
training centers in the region. In the October 1986 issue of Naga, the ICLARM Quarterly, 



devoted mainly to fisheries education and training, there is an article on "Fisheries 
training opportunities worldwide" which provides a partial listing of fisheries educational 
institutions including curricular programs. (An updated list of Asian fisheries educational 
institutions is in Annex 5 of this volume.) 

One way the problem is avoided or overcome is through a national fisheries 
education system, such as exists in Japan and Taiwan. In this way, uniformity and 
adequacy of the institutions can be effected. 
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Abstract 

The diversity of fisheries education and training systems in various Asian countries is explained by the different 
overseas· advisors responsible for their early development Differences in the status of these systems arc outlined and 
tabulaied. 

Historical Development 
i . 

If one word were required to embrace the education and training systems in Asia, it would 
be dNersity. · 

Most Asian countries independently looked to western countries for guidance in developing 
their fisheries expertise, and the beginning of fisheries education in these countries can be traced 
to a visit by one or more eminent foreign scientists. . .. 

1ihe earliest such visit was that of Dr. J.C. Cutter from the USA to Japan in 1879 when he 
gave the first course in fisheries science. An Australian scientist, D.G. Stead, evaluated 
Singapore's fishing industry in 1920 and proposed the first research station; after its.closure, C. 
C. Lindsey from Canada helped start a Fisheries Biology Unit with teaching responsibilities in 
the th~n University of Singapore in 1962. In Thailand, an American visitor, H.M. Smith, led the 
first Qepartment of Aquatic Animals Conservation from 1926. Shao-Weng Ling, then a visiting 
FAO expert (Dr. Ling is one of the two present Honorary Members of the Asian Fisheries 
Society),initiated fisheries training in Malaysia in 1959. Taiwan owes much of its fisheries 
devel9pment to techniques and skills learned by Taiwanese students in Japan. 

. Countries like Australia, India, Malaysia, Singapore and Sri Lanka followed British 
educational traditions to some extent in view of their previous colonial ties,·although Malaysia· 
recently changed the language of undergraduate education from English to Bahasa Malaysia. 
India Fent on to follow the American Land Grant Universities system. Indonesia did not adopt a 
Dutch system, using instead an American group of advisors, while the Philippines closely 
follo~ed American university programs. In 1965, Thailand invited an American group to 
reformulate the education programs in (inter alia) fisheries at Kasetsart University. 

T.he diversity of these approaches is accentuated by the 100-year time span over which Asia 
has gr~dually begun to deal with fisheries education - from the first department of fisheries 
science in 1887 in Japan to 1987 in Sri Lanka. 

12 



China began modest fisheries schools for two private companies in 1904 and 1906, 
respectively; the first public fisheries schools in China began the year after the 1911 revolution. 
Other countries trace their fisheries education development as beginning after World War II. In 
Australia it was in the form of courses for returned soldiers, but a fisheries degree-level course 
did not eventuate until 1980. In India, two fisheries training comses began.in 1945, but not until 
1961 were national institutes established; university-level courses started in 1969. Before World 
War II, only extension courses were available in Indonesia. A "study program" of the 
Department of Agriculture in Indonesia started shortly after the country's independence in 1945. 
The University of Indonesia began two Departments of Fisheries (marine and inland) during · 
1960-62, which became the Faculty of Fisheries of Bogor Agricultural University on the latter's 
founding in 1963. Now 16 universities in Indonesia offer fisheries degrees. In the Philippines, a 
postsecondary school of fisheries began in 1946. It was elevated to a college in 1958 and began 
awarding the B.S. degree. Meanwhile, there was an explosion of Philippine institutions offering 
fisheries courses at various levels - 66 in 1986. 

Other countries have even more recent histories of fisheries education. In Singapore, formal 
fisheries teaching began in 1962 with establishment of the Fisheries Biology Unit (FBU) which 
provided diploma/certificate courses. Although this closed in 1973, the Southeast Asian 
Fisheries Development Center (SEAFDEC) began;training courses in 1970 and the Zoology 
Department, (now) National University of Singapore began to offer fisheries subjects after the 
closure of the FBU; no fisheries degree is offered, however. In Malaysia, fisheries training did 
not begin until 1959, i.n the form of short courses for fisheries officers; fisheries schools for 
fishermen began the next year; by 1974 diploma-level courses were available and B.S. courses 
by 1979. Sri Lanka is the most recent addition: a department of fisheries biology began only in 
1987, but fisheries degrees are not offered. 

Courses 
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At present, Ph.D. degrees in fisheries are offered in China (1 institution) India (10), 
Indonesia (1), Japan (9), Malaysia (1) and Taiwan (2). Other countries have M.S. - level degrees 
as the highest level, 14 in Japan, (2 each in the Philippines and Thailand). Australia offers onl'y 
diploma and bachelor's programs. Institutions in other countries offering B.S. as their highest 
level include 3 in India, 15 in Indonesia, 7 in Thailand, and 32 in the Philippines. Many 
diploma/certificate courses are available in India and the Philippines; one in Australia; several in 
Indonesia and eight in Malaysia. Courses for extension workers are available at six training 
centers in Malaysia, one in India and one in Taiwan. The Philippines offers extension courses at 
government centers but thes~ seem to be for farmers rather than extension. workers themselves. 
In-service training is widespread in nearly all countries. 

The institutions offering these courses range from universities to vocational high schools, as 
enumerated in Table 1. 

Facilities 

One indication of the state of commitment by a country to fisheries education is the number 
of training vessels, since these are '1lajor capital items to acquire and maintain. Australia and the 
Philippines each have one, Indonesia has three, Malaysia 10 and Japan 12, while India has 20. 
Thailand educational institutions support one and also use space on naval and SEAFDEC 
vessels. 

_,··In general, the state of the various training facilities is said to be adequate in Australia; 
Malaysia and Thailand; good in India (except for the lack of field equipment in "traditional" 
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universities) and in Japan; and poor in Indonesia (literature rather than practical degrees), the 
Philippines (including insufficient faculty and poor laboratory and fisheries equipment) and 
Taiwan. 

Manpower 

l;'here is little information at the national level on the number of teachers/faculty. The annual 
numbers of fisheries students range from 30 in Sri Lanka to 5,000 in China;· Indonesia, where 
there are some 4,000 students and 340 teachers in the 11 public universities; and Malaysia, 
where there are 64 faculty members involved in teaching fisheries-related subjects at three 
universities. Only one of them offers fisheries degrees where there are some 68 diploma.,and B.S. 
gradu,ates per year as well as one or two M.S. and Ph.D. awardees. Staff-student ratios appear 
good in Indonesia (1 in 12) and Malaysia (1 in 6). 

India provided figures from an extensive manpower requirements study, which showed that 
some.180,000 persons woµld be required for the sector as a whole over the next ten years. 
However, the number of graduates required is a small percentage and the existing institutions are 
basically satisfactory. There is scope for establishing additional fisheries colleges or expanding 
present ones if all agencies use only graduates for professional work. 

Indonesia needs some 9,600 fisheries technicians and 10,750 extension workers. Graduates 
from the univer:sities can probably be absorbed as technicians, but there is no indication of where 
all the extension workers will come from. 

Employment 

The rate of subsequent employment is a good guide to the usefulness of a course. Few data 
on this subject are available. In Thailand, the information on university graduates is interesting: 
about 50% of aquaculture graduates find employment, 20% of fisheries technologists and 8% of 
fisheries biologists. Some 110 (22/year) fisheries graduates are needed in Malaysia between 
1986 ~nd 1990, suggesting that there is an oversupply at present. If Kitasato University is a good 
guide; to the Japanese situation, university graduates are highly employable in a wide variety of 
industries. 

Weaknesses 

The state of education in Australia seems to be adequate while in India it is said to be quite 
satisfactory, apart from some lack of management skills of graduates and a declining quality of 
students. Indonesian universities all suffer from lack of practical training. The main problems in . 
Malaysia are the lack of tertiary specialization into fisheries or aquaculture or management, the 
poor quality of students, and lack of subprofessional training for, e.g., fish farm workers. In the 
Philippines there are too many substandard schools, with poor student quality in secondary and 
postsecondary schools; there are also poor curricula and text books, as well as a lack of practical 
training in aquaculture. Taiwan colleges suffer from too many narrow courses and insufficiently 
trained teaching staff .. Fisheries students in Thailand need more practical knowledge; lack of 
access to international literature is also a problem. 

It should be mentioned that the available literature on fisheries education is also very poor. 
Few siudies of relevance have been made. Unesco is the major producer in the field but most of 
its efforts are directed towards marine science rather than fisheries per se. Some recent 
articles/reports are listed in Table 2. 
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Neither is there evidence of any ongoing commitment by any agency to improve fisheries 
education in the region. A list of relevant meetings is shown ip. Table 3. The major gatherings 
were the IPFC Symposium in 1966 and a joint FAO-Unesco workshop in 1980. Interest in the 
broad subject area may be .increasing, however. Since the Society's meeting, two related 
meetings were planned for 1988 by SEAFDEC and Unesco, respectively (Table 3). 

The Future 

Lack of demand inhibits further development of fisheries education in Australia, Malaysia 
and Singapore. In India, the basic need is for modernization and diversification to keep up with 
modem technology. Malaysia needs a manpower requirements survey, textbooks in Bahasa 
Malaysia, screening of students, and a review of t~rtiary programs. The Philippines has already 
made a "Macro plan" to streamline the whole fisheries education sector, pruning the number of 
il)stitutions and revising curricula. Taiwan sees the need to provide more practical training and to 
improve both curricula and textbooks; another laudable goal is to encourage .professional pride! 
Malaysia echoes the last mentioned sentiment. In Thailand, there.may be a need for more 
vocational training as well as providing more access to the international fisheries "scene" 
through visiting scientists, overseas travel and international literature. 

Those countries not presently following the American system will probably all move 
towards that system at the postgraduate level, requiring students to undertake specific courses in 
addition to the research component which is the only requirement under, e.g., the British system 
for the doctorate degree. The American system also allows much more flexibility in career path. 

In India, manpower needs will depend on whether a fisheries degree is made mandatory for 
various posts in government positions. This could also be the situation in future in other 
countries. Upgrading the necessary qualifications for key positions would stabilize the demand 
for graduates. 

Table 1. Summary data on fisheries education together with demographic and fisheries data, in selected Asian countries. 

Australia China India Indonesia Japan Malaysia Philippines Singapore Sri Lanka Taiwan Thailand 

No. tertiary institutions offering 
fisheries degrees 5 11 16 18 34 6 

No. institutions offering fisher-
ies Ph.D. 10 9 2 

No. institutions offering diploma 
or certificates as highest level 4 51 8 32 11 

No. training vessels 20 3 12 10 1 1 
University teaching staff 250 330 43 19 8 105 
No. tertiary students 5,000 3,500. 2,000 370 30 400 
No. vocational students 7,000 300 200 
Annual graduate manpower 

needs in industry (No.) 1,300 24 10 
Population (x 106 , 1983) 16 1,035 750 162 120 15 55 2.5 16 19 52 
Fish consumption per capita 

(kg/year) 7.7 4.5 3.2 13.1 83 43 25 32 14 36 19 
GNP($, 1983) 10,800 300 260 560 10,000 1,860 760 6,620 330 6,000 820 
Fisheries production (x 106 t) 0.2 6.8 2.8 2.1 12.6 0.7 2.1 O.Q3 0.2 1.0 2.1 
No. fishermen, fishfarmers 

(x 103
) ,,, 20 600 1,100 440 108 710 1.5 83 
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Table 2. ,Recent reports related to Asian fisheries education and training. 

ADCP. 1976. Aquaculture training in Asia·~ Report of the Regional Workshop on Aquaculture Planning in Asia, Bangkok, Thailand, 1-17 
October 1975. Aquaculture Development and Coordination Programme (FAO/UNDP), Rome. 154 p. 

ADCP. 1980. Curriculum for the training of aquaculturists in the Asian aquaculture network. REP/80/13. Aquaculture Development and 
Coordination Programme (FAO/UNDP), Rome. 35 p. 

Aguero, M. and G. Costello. 1987. Constraints'to the development ofeffective fisheries management in the LDC's: implications for training and 
research, p. 817-821. /n Proceedings of the International Conference on Fisheries, Rimouski, Canada, 1986. University of Quebec. 

Anon. 1983. Maritime training in Australia at the AMC. Saf. Sea. 166:46-47. 
Azariah,1J. 1982. A package scheme in coastal utilization and marine education. Atlantica 5(2):9. 
Chia Lin Sien. 1984. Higher education and marine food resources in Indonesia, Malaysia, Singapore and Thailand. Regional Institute of Higher 

Education and Development, Singapore. 
. Chua Thia Eng. 1987. Aquaculture training needs in developing Asia. Manuscript Report 145e. International Development Research Centre, 

Ottawa, Canada. 
Harvey, H.H. 1976. External assessment of the diploma in tropical fisheries programme. University of the South Pacific. (mimeo) 
Kley, W.H. n.d; Training skills, a manual for fisheries trainees. FAO;Rome. 167 p. 
Marcial, B.D. 1983. Education and training in aquaculture. Fish. Today (Philippines) 5(2):40-43. 
Nielsen, L.A. 1984. Undergraduate curricula of inland fisheries schools. Fisheries 9(2):5-7. 
Shetty, H.P.C. 1981. Evaluation of present technical training systems in fisheries and suggestions for modernisation, p. 128-133. /n Proceedings 

· of the Seminar on the Role of Small-Scale Fisheries and Coastal Aquaculture in Integrated Rural D~velopment, Madras, 1978. CMFRI 
Bull. No. 30A. 

Tietze, U. 1983. The impact of management training on the performance of marketing officers in state fisheries corporations. Working Paper No: 
22, 42 p. FAO/SIDA Bay of Bengal Programme, Madras, India. 

Tsamenyi, B.M. 1986. Legal aspects of fisheries, the need for legal training facilities. Ambio 15(6):351-353. 
Unesco. ~979. Syllabus for training marine technicians. Unesco Rep. Mar. Sci. 4. 50 p. Unesco, Paris. 
Unesco. 1979. Marine science syllabus for secondary schools. Unesco Rep. Mar. Sci. 5. 45 p. Unesco, Paris. 
Unesco. 1981. Fishery science teaching at the university level. Unesco Rep. Mar. Sci. 15, 75 p. Unesco, Paris. 
Unesco. f986. Development of marine sciences in Arab universities. Unesco Rep. Mar. Sci. 39. 57 p. Unesco, Paris. 
Unesco. 1988. Survey on marine science curricula for research and management activities concerning the marine environment. UNESCO-

ROSTSEA, Jakarta, Indonesia. (mimeo), 20 p. · · 

Table 3. Recent meetings related to Asian fisheries education and training. 

3-17 October 1966. IPFC Symposium on Fisheries Training and Education. Proc. Indo-Pacific Fish. Counc. 12. FAO, Bangkok, 1987. 
14-18 May 1979. SEAFDEC Consultative Meeting on Fisheries Training, Bangkok, Thailand. (Doc.: Training requirements of the fisheries of 

Southeast Asia, D.B. Thomson, mimeo. 12 p.) 
11 July-1.August 1979. Seminar on Fishery Technology Education, Japan. Japan International Cooperation Agency. 
December 1979. First International Symposium on Fishery Education, Fish Processing and Marketing Systems, Mexico. 
5-8 May ~980. UNESCO-FAQ Workshop on University Curricula in Fishery Science, Paris, France. 
4-9 June 1984. Fourth Session of the Working Committee for Training, Education and Mutual Assistance in the Marine Sciences (!'EMA) 

Lisbon, Portugal. Intergovernmental Oceanographic Commission (Doc.: IOC/TEMA-IV/8, 36 p. 1984) 
5 October 1984. Seminar on No11-For:mal Education in Fishing Community Development, Stockholm, Sweden. National Swedish Board of 

Fisheries, Goeteborg. (Doc.: Fish. Dev. Ser. Natl. Swed. Board Fish. No. 14:28-33, 1984) 
16-17 May 1987. Asian Fisheries Society Workshop on Fisheries Education and Training in Asia, Sanriku, Japan. 
29-30 March 1988. SEAFDEC Seminar on Training Requirements in Fisheries and Aquaculture in Southeast Asia, Huahin, Thailand. 
6-10 June: 1988. UNESCO Workshop on Teaching and Training in Marine Science for the Year 2000, Paris, France. 
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Abstract 

Australia's fishing industry is relatively small. As a result tertiary courses in fisheries education did not begin 
until 1980. Ten universities and institutes provide courses in aquatic science, including some aspe,cts of fisheries science. 
Short-term courses for fishermen are provided by b.oth Commonwealth and State Governments. 

Introduction 

Of the many ·thousands of species of fish and shellfish in Australian waters, relatively few 
are exploited by commercial and recreational fishermen and only a very small number form the 
basis of important commercial fisheries. The limited commercial exploitation is due mainly to 
the·fact that the waters adjacent to Australia have few upwellings and are generally low in 
nutrients; thus limiting total fish biomass and productio~. 

As a consequence of cultural and socioeconomic influences, the Australian fishing industry 
was historically a small-scale and near-shore occupation associated with the major population 
centers. However, in the last four decades fisheries have developed substantially, particularly in 
the more remote areas; many of these are based on the high value resources. 

Over the same period the commercial fishing industry developed as a sophisticated and 
highly technical industry resulting in increased pressure on the natural resources. The 
introduction of the 200-mile Australian Fishing Zone (AFZ) has encouraged further expansion of 
the industry into even larger and more sophisticated vessels with new types of equipment for 
finding, catching and processing fish and other marine products. 

The Australian fishing industry employs fewer than 20,000 full- or part-time commercial 
fishermen (Cameron 1984) although it is estimated that between one-quarter and one-third of the 
Aus.tralian population participate in recreational fishing (Australian Recreational Fishing 
Confederation 1984). Because of the distribution of the Australian population and the arid nature 
of the continent, inland fisheries (both co~ercial and recreational) provide only a very small 
component of total fisheries production. 

Status of Fisheries Education 

Despite the growth in the Australian fishing industry, it is still very small by world standards 
and consequently the opportunities for fisheries education in Australia are limited. There is no 
national fisheries education system and those opportunities which exist for technical or scientific 
education in this field are provided by individual institutions on a state by state basis. 

The.early development of fisheries education in Australia was influenced by the British 
experience, particu~arly in the light of the historical links with that country and also western 
Europe. British texts have been and still are important in the instruction in fisheries and aquatic 
biology. 
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Tertiary courses in fisheries education have only recently been introduced in Australia; prior 
to 19.80 there were no academic courses in fisheries at any level. The establishment of the 
Australian Maritime College (AMC) in 1980 saw the introduction of a series of courses designed 
to both bridge the gap between professional experience as a fisherman and academic training in 
marine biology, and to provide postgraduate training in fisheries science. 

The only courses available for Degree or Diploma in Fisheries Science are provided by the 
AMC; any other training at this level is taken through a Degree or Diploma in Science which 
includes only a small component of fisheries science. In fact, this is the way in which the great 
majority of locally educated Australian fisheries scientists obtained their fisheries education. 

In all, 10 universities and institutes of higher education provide courses in marine biology, 
marine science, aquatic science, etc., which include fisheries sciences to varying degrees, 
although rarely do they contribute more than a small proportion of the course. 

In fact, the introduction of marine biology courses into Australian educational institutions 
only took place in 1959 (Thomson 1976). 

Details of the courses offered by the AMC and other institutions are given in Appendix I. 
Subject matter of the AMC and Tasmania State Institute of Technology courses are given in 
Appendix II; addresses of all the institutions are given in Appendix III, while a list of all 
fisheries institutions is provided in Appendix IV. 

In addition to these institutions, there are many more throughout Australia which provide 
very general courses at the Certificate or Diploma level in such fields as environmental biology 
or biology. Some of these may include a segment on marine•or aquatic biology with occasional 
inclusion of fisheries biology. However, none of these could be regarded as providing anything 
more, than a briefinsight into the subject. 

A number of short-term courses for fishermen are conducted by the various State and 
Comi;nonwealth fisheries agencies in Australia, as well as by the Australian Maritime College. 
These include fish handling and processing, net repair and maintenance, safety of vessels, 
hydroacoustic fish detection, business management, marine science and fishery resource 
mana:gement. In addition, all states run courses to provide training for certificates of competency 
as Master, Mate and Engineer. 

Training Vessels 

The only fisheries training vessel in Australia is the 'Bluefin' at the Australian Maritime 
College. The 'Bluefin' was built in 1981, has an overall length of 34.5 meters and can 
accommodate up to twelve trainees in addition to a crew of five. The vessel is basically a stern 
trawler for demersal and midwater trawling but the design is sufficiently flexible to allow other 
fishing modes to be demonstrated either on or beyond the continental shelf. It is equipped with a 
sophisticated range of echosounding gear, a refrigerated hold, processing room, brine tank, blast 
freezer and icemak:er. , · 

The James Cook University maintains a research vessel, the 'James Kirby', to support its 
marine biology courses. This 17-m vessel is equipped for otter trawling, dredging, water 
sampling, bottom sampling, plankton hauling and diving. 

Other institutions that offer courses in marine biology have much smaller vessels at their 
disposal, but most are suited for basic marine biology research and few are set up as fishing 
vessels. 

Employment Opportunities and Requirements in Fisheries 

Historically, most fisheries scientists have been employed by State or Commonwealth 
departments of fisheries; including the CSIRO Division of Fisheries Research and the Aus~alian 
Fisheries Service. In more recent times, some tertiary institutions have become increasingly 
involved in applied research directed towards fisheries topics, including aquaculture. 



In the case of State and Commonwealth fisheries authorities, fisheries scientists are 
employed in a research or management capacity in one or more research fields of fisheries. The 
fishing industry and associated private enterprise have yet to provide opportunities for a large 
number of graduates, with the food technology field providing most of the input to date. 

The number of career opportunities for persons with training in aquaculture is much more 
limited, due in part to the fledgling nature of the industry. There is no doubt that the demand for 
expertise in this area will increase, particularly for people with training in culture of tropical and 
high value species. 

In view of the limited number of fisheries-oriented courses available there are very few 
opportunities for fisheries scientists to be employed as instructors at tertiary institutions. 

Deficiencies/Strengths in the Fisheries Education System 

Notwithstanding the fact that Australia has not developed a fisheries education system of 
any significance, the performance of its fisheries scientists is considered more than satisfactory 
by world standards. Part of this is no doubt due to the active immigration policies maintained in 
the past which saw the recruitment of many fisheries scientists from overseas who had had the 
benefit of specific fisheries and/or marine biology training. These immigrants assisted in the 
expansion and development of the institutions responsible for research and management of 
fisheries and the education of fisheries scientists in Australia. 
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With the majority of Australia's most valuable fish resources already under heavy 
exploitation, the scope for expansion of the industry based on wild stocks is limited. In the future 
fisheries scientists trained in resource assessment and management will be needed when 
intensive and finely tuned management programs are imposed on most fisheries. 

At the same time, however, there will be an increasing need for biologists trained in the 
aquaculture field. It is obvious that in the long-term, fish protein supply will rely heavily on 
aquaculture and that both industry and the education system in Australia are lagging well behind 
other parts of the world. 

Acknowledgements 

The author is indebted to Prof. J.M. Thomson for his advice and Mrs. A Timney for her 
assistance in compiling the appendices. 

Financial support for the author's attendance at the workshop was provided by the 
Australian International Development Assistance Bureau and the Northern Territory 
Government. 

References 

Australian Recreational Fishing Confederation. 1984. National Survey of Participation in Recreational Fishing. Report No. l, August 1984. P.A. 
Management Consultants, Melbourne. 

Cameron, RJ. 1984. Year Book Australia No. 68, 1984. Australian Bureau of Statistics, Canberra. 
Pownall, P. 1979. Fisheries of Australia. Fishing News.Books Ltd., Surrey, England. 
Thomson, J.M. 1976. The histoiy and contemporaiy state of life sciences in Australian universities ill. Marine biology. The Australian University 

14 (2): 114-122. 



20 

Appendix I 
Educational Institutions Offering 

'Fisheries' Courses 
Note:· Irifonnation provided was obtained both from the 'Directory of Higher Education Courses 1986' (AGPS) 

and direct from ·the Instifutions concerned. · 

AUSTRALIAN MARITIME COLLEGE, TASMANIA 
Certificate of Technology in Fisheries Operations 
Course Length: 3 years in total but comprising 3 college semesters and at least 120 weeks spent in the fishing 

industry. 
Entry Requirements: Satisfactory completion of Year 10. Preference is given to applicants working, or 

· with a finn offer of work, in the fishing industry. 
Careers: Fisherman, skipper, fleet skipper. 
Content: Fishery technology, seamanship, ecology, fish handling (for details see Appendix II). 
Enrollment (1987): 27 

Bachelor of Applied Science (Fisheries Technology)· 
Course Length: 3 years 
Entry Requirements: Satisfactory Year 12 results in mathematics, english and a science subject, 

e.g., chemistry or biology. 
Careers: 

Content: 

· Fisheries manager, fisheries research officer, seafood technology and marketing positions, fishing 
gear technologist, fisheries biologist. 
Fisheries biology, management, policy, legislation, economics, business management (for details 

see Appendix Il). 
Enrolh:nent (1987): 30 · 

Graduate Diploma in Fisheries Technology 
Cours~ Length: 1 year 
Entry Requirements: A first degree or diploma in a life science, physical science or engineering discipline is 

preferred, but graduates in business management, economics and other 
disciplines are also considered. 

Careers: Fisheries biologist, fisheries extension officer, technical adviser, gear technologist. 
Content: Resource assessment, management, economics, project work (for details see Appendix ID. 
Enrollment (1987): 7 

TASMANIAN ST A TE INSTITUTE OF TECHNOLOGY, TASMANIA 
Associate Diploma in Applied Science (Aquaculture) 
Course Length: 2 year8 
Entry Requirements: Tasmanian Higher School Certificate or equivalent - also mature age entry. 
Careers: · Aquaculture technologist, technical officer. . 
Content: Specialist training in temperate waters aquaculture, including aquatic ecology, microbial diseases 

(for details see Appendix II). 
Enrollment (1987): 60 (including 4 part time) 

Note: As a result of increasing demand for the course the Institute is expanding teaching facilities 
and proposes to include overseas students from 1988. 

CAPRICORNIA INSTITUTE, QUEENSLAND 
Associate Diploma in Aquatic Resource Management 
Course Length: Two years, full time. 
Entry Requirements: Senior Certificate (Qld) - tertiary entrance qualifications. 
Content: '· Fish farming and aquaculture, poliution, environment, chemistr)r, water quality. 
Enrollment (1987): 33 

Note: Increasing demand for external part-time courses. 

NORTHERN RIVERS COLLEGE OF ADVANCED EDUCATION, NEW SOUTH WALES 
Bachelor of Applied Science (Coastal Management) 
Associate Diploma of Applied Science (Environmental Science) 



Both qualifications contain the units of marine biology and fisheries biology, each comprising 5 hours per week for 
one semester. · 
Enrolhnent (1987): B. App. Sc. 77 (4 part time) 

A.D. App. Sc. 60 (11 part time) 
Note: Increasing demand but limited vacancies available. 

WESlERN AUSTRALIAN INSTITUTE OF lECHNOLOGY, WESlERN AUS1RALIA 
Graduate Diploma in Natural Resources 
(with specialist units in biology, environmental studies and marine studies). 

This course includes a unit dealing with resource evaluation, only part of which includes fisheries science. 
Enrolhnent (1987): 40 

DEAKIN UNIVERSITY, VICTORIA 
~achelor of Science 
Course Length: 3 years; honors 4 years full time. 
Entry Requirements: University entrance qualifications. . 
Content: This degree offers coursework in two units which have a small component of fisheri~s science, 

namely marine sciences and marine ecology. Both are broad based studies, the former intluding 
marine biology only as a part of the course, and the latter although specializing in marine 
ecosystems~ environments, and toxicity of agents etc., also includes some fisheries population 
studies. · · 

Enrolhnent (1987): 265 (Not all undertaking marine science studies). 

UNJVERSITY OF SYDNEY, NEW SOUTH WALES 
Bacbelor of Science 
Course Length: 3 years; honors 4 years full time. 
Entry Requirements: University entrance qualifications. 
Content: This degree course includes subjects entitled 'Introducing Marine Science' and 'Marine Science 

(Biological)', the latter being a final year full-time subject. This includes a su~stantial amount of 
fish biology as well as productivity and ecology fo the sea. In addition, some postgraduate studies 
in marine biology, including aspects of fish biology, are supported. · 

Enrolhnent (1987): 2,188 (Not all undertaking marine science studies). · 

UNIVERSITY OF QUEENSLAND, QUEENSLAND 
Bachelor of Science (Marine Biology) · 
Course Length: Three years; honors 4 years full time. 
Entry Requirements: University entrance qualifications. 
Content: This degree offers coursework in a broad range of marine orientated courses including a coverage 

of fisheries science. 
Enrolhnent (1987): 30 

A<; is the case with the other universities, Queensland offers both Master of Science (M.Sc.) and Doctor of 
Philosophy (Ph.D.) degrees in specialist marine biology topics. 

JAMES COOK UNIVERSITY OF NORTH QUEENSLAND, QUEENSLAND 
Baehelor of Science (Marine Biology) 
Course Length: Three years; honors 4 years full time. 
Entry Requirements: University entry qualifications. 
Careers: Marine Biologist, Fishery Biologist, Marine Ecologist 
Contents: marine sc;ience, benthic ecology, reef ecology, fisheries biology, parasitology, population 

biology, biometry. 
Enrollment (1987): 241 
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Master of Science (Tropical Ecology) 
Course Length: Two years; 4 years part time. 
Entry Requirement B.Sc. (Hons) or B.Sc. and M.Sc. qualifying. 
Careers: Marine Biologist, Marine Ecologist, Fishery Biologist. 
Content: Coursework and research; population biology, analytical methods, marine ecology, assessment 

and management of tropical fisheries, coastal zone management, aquaculture. 
Enrollment (1987): 23 

The Marine Biology Department of James Cook University is primarily a research department which accepts 
students to read for honors degree in marine biology, or to undertake more advanced studies and research work 
leading to the degree of M.Sc. or Ph.D .. Much of this postgraduate research is directed at fisheries biology and 
ecology and occasionally to fisheries survey and assessment. 

UNIVERSITY OF NEW SOUTII WALES 
(Through the Centre for Marine Science) 

Bachelor of Science (Marine Science) 
Course Length: Three years; honors 4 years full time. 
Entry Requirements: University entrance qualifications. 

'This degree offers coursework in basic marine science including ecology, microbiology, marine botany and 
phycoiogy, statistics and biochemistry. 

Graduate training for M.Sc. and Ph.D. degrees is available from the Centre for Marine Science including 
aquaculture, population dynamics, marine ecosystems, fish larvae, fish stock identity, estuarine ecology and 
fisheries economics. 
Enrollment (1987): 25 

UNIVERSITY OFT ASMANIA, TASMANIA 
Bachelor of Science (Marine Biology) 
Course Length: Three years; honors 4 years full time. 
Entry Requirements: University entrance qualifications. 
Content: Coursework in basic science subjects but also includes botany, zoology, marine botany, limnolog) 

and algae, marine biology, animal ecology, freshwater ecology, envfronmental physiology and 
fish and fisheries. 

Enrollment (1987): 13 
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Appendix II 
Course Details 

AUSTRALIAN MARITIME COLLEGE 
Certificate of Technology in Fisheries Operations 
Year 1. 
Fisheries Organization 
Network & Ropework 
Marine Safety 
Seamanship 1 
Fishing Technology 
Applied Mathematics 
Fish Handling 1 
Communication Skills 
Training Vessels 

Year2. 
Fishing Technology 2 
Basic Radar 
Seamanship 2 
Marine Machinery Systems 1 
Fisheries Ecology 
Navigation 1 
First Aid 
Radiotelephone Communications 
External Assessment 

Year 3. 
Fishing Technology 3 
Fisheries Business Management 
Navigation 2 
Seamanship 3 
Bridge Equipment 
Meteorology 
Fish Handling 2 
Marine Machinery Systems 
Training Vessels 

Training includes practical work in conjunction 
with sea-time on the training vessel "Bluefin". 

Bachelor of Applied Science (Fisheries Technology) 
Year 1. 
Fishing Technology I 
Biology and Ecology 
Seafood Handling 1 (Chemistry) 
Fisheries Policy & Legislation 
Fishing Vessel Operations 
Applied Mathematics 
Computing 

Year2. 
Fishing Technology II 
Fisheries Biology 
Seafood Handling II (Biochemistry & Bacteriology) 
Fishing Vessel Design 
Sociology & Communication 

Year3 
Fishing Technology III 
Seafood Handling III (Processing & Distribution) 
Fisheries Assessment & Management 
Two elective subjects: 

Navigation, Meteorology and Oceanography 
Naval Architecture and Marine Technology 
Aquaculture 
Economics and Business Management 

Graduate Diploma in Fisheries Technology 
Year 1. 
Fishing Gear Technology 
Fisheries Biology 
Seafood Handling and Processing 
Resource Assessment and Management 
Fisheries Economics and Management 
Fisheries Project 

TASMANIAN STA TE INSTITUTE OF TECHNOLOGY 
Associate Diploma in Applied Science (Aquaculture) 
Year 1. · 
Foundation Chemistry 
Foundation Mathematics 
Zoology for Aquaculture 
Business Studies 1 or OR 
Laboratory Management 
Introduction to Biochemistry 
Applied Algology 
Aquatic Ecology I 
Business Studies II OR 
Software Systems 

Year2 .. 
Microbial Diseases in Aquaculture 
Aquatic Technology I and II 
Business Studies III OR 
Aquatic Ecology II OR 
Food Processing 
Farming Aquatic Environments 
I, II, III, IV 
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University of Queensland 
Department of Zoology 
St. Lucia 
BRISBANE 
AUSTRALIA 4067 

Australian Maritime College 
School of Fisheries 
PO Box 986 
LAUNCESTON T AS 7250 
AUSTRALIA 

Western Australian Inst. 
of 'li'echnology 

Kent Street 
BENTLEY WA 6102 
AUSTRALIA 

Jame~ Cook University 
of North Queensland 

TOwNSVILLE QLD 4811 
AUSTRALIA 

Capri<;:omia Institute 
Dep~ent of Biology 
ROCKHAMPTON QLD 4700 
AUSTRALIA 

University of Tasmania 
GPO Box 252C 
HOBART TAS 7001 
AUSTRALIA 

Appendix ID 
Details of Fisheries Education Institutions 

Tasmanian State Institute 
of Technology 

PO Box 1214 
Launceston 
TASMANIA 
AUSTRALIA 7250 

Northern Rivers College 
of Advanced Education 

PO Box 157 
LISMORE NSW 2480 
AUSTRALIA 

Deakin University 
Pigdons Road 
WaumPonds 
VICTORIA 3217 
AUSTRALIA 

University of Sydney 
School of Biological 

Sciences 
Zqology Building . 
SYDNEY NSW 2006 
AUSTRALIA 

University of 
New South Wales 
PO Box 1 
KENSINGTON NSW 2033 
AUSTRALIA 
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Appendix IV 
Listing of Existing Fisheries 

Institutions in Australia 

Note: Staffing levels are variable depending on funding for special projects and contract employment. 

Commonwealth Government 

Australian Fisheries Service 
Department of Primary Industry 
Canberra ACT 2600 

Phone:(0~2)723933 
Telex: AA62505 FISHE 

Director: Mr. M. Blarney 
Major Functions: Management of fish resources in 
Commonwealth Proclaimed waters including the 
Australian Fishing Zone. 
Staffing: Professional: 8 

Technical: 11 
Other: 71 

Bureau of Rural Science 
Department of Primary Industry 
Canberra ACT 2600 

Phone:(062)725158 
Telex: AA62505 FISHE 

Director: Mr. G. Murray 
Staffing: Professional: 5 

Technical: 
Other: 

Commonwealth Scientific and Industrial Research 
Organii.ation 

CSIRO Division of Fisheries Research 
GPO Box 1538, Hobart TAS 7001 
Castray Esplanade, Hobart TAS 7000 

Phone:(002)206222 
· Telex: AA57182 

Chief: Dr. F.R. Harden Jones 
Staffing: Professional: 80 · 

Technical: 50 
Other: 20 

Regional Laboratory 
CSIRO Division of Fisheries Research 
233 Middle Street, Cleveland QLD 4163 
PO Box '120, Cleveland qld 4163 

Phone:(07)2862022 
Telex: AA42240 

Officer-in-Charge: Dr. W. Dall 

Officer-in-Charge: Dr. B.F. Phillips 
Staffing: Professional: 11 

Technical: 8 
Other: 6 

Joint Commonwealth/State Organizations 

Regional Veterinary Laboratory 
Australian Fish Health Reference Laboratory 
Hume Highway, Benalla VIC 3672 
PO Box 388, Benalla VIC 3672 
Contact Officer: Dr. J. Humphrey 
Major Function: To provide a fish disease diagnosis 
and pathology service. 
Staffing: Professional: 4 

Technical: 4 
Other: 30 (shared) 

State Government Organizations 

Western Australia 

Western Australian Marine Research Laboratories 
West Coast Highway, Waterman WA 6020 
PO Box 20, North Beach WA 6020 

Phone:(09)4471366 · 
Acting Chief Research Officer: Dr. Noel Morrissey 
Staffing: Professional: 18 

Technical: 24 
Other: 27 

Victoria 

Department of Conservation, Forests & Lands 
250 Victoria Parade, East Melbourne VIC 3002 
PO Box 41, East Melbourne VIC 3002 

Phone: (03) 6514011 
Commercial Fisheries Branch 
Director: Mr. J. Byrne , 
Staffing: Professional: 7 

Technical: 8 
Other: 7 
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Staffing: · Professional: 15 
·Technical: 5 
Other: 6 

Marine and Fresh Water Fisheries Research Section 
The Arthur Rylah Institute for Environmental Research 
123 Brown Street, Heidelberg VIC 3084 

Regional Laboratory 
CSIRO Division of Fisheries Research 
Leach Street, Mirmion WA 6020 · 
PO Box 20, North Beach WA 6020 

Phone: (09) 4471388. 
Telex: AA93366 

PO Box 137, Heidelberg VIC 3084 
Phone: (03) 4592900 

Acting Director: Dr. W.A. Chamley 
Staffing: Professional: 31 

Technical: 39 
Others: -32 



26 

Marine Science Laboratory 
Weeroona Parade, Queenscliff VIC 3225 
PO B0x 114, Queenscliff VIC 3225 

Phone: (052) 520111 
Director: Dr. R. Kelly 
Staffi~g: Professional: 28 

Technical: 22 
Others: 18 

SnobsiCreek Fish Hatchery 
Private Bag 20, Alexandra VIC 3714 

Phone: (057) 742208 
Manager: Mr. K. King 
Staffing: Professional: 

Technical: 3 
Others~ 2 

Queensland 

Department of Primary Industries 
Divisi0n of Dairying and Fisheries 
Comako House, 50 Ann Street, Brisbane QLD 4000 
GPO Box 46, Brisbane QLD 4001 

Phone: (07)2276425 
' Telex: AA44969 

Director: Mr. B. Pearson 
Staffing: Professional: 10 

Technical: 12 
Others: 6 

Southern Fisheries Research Centre 
13 Beach Road, Deception Bay QLD 4508 
PO Boi 76, Deception Bay QLD 4508 

Phone: (07) 2031444 
Telex: AA41620 , 

Contac.t Officer: Dr. N. Gillespie 
Staffing: Professional: 11 

Technical: 8 
Others: 2 

Northern Fisheries Research Centre 
Cnr Aumuller & Tingara Streets, 
Portsmith Cairns QLD 4870 
Cl- Post Office, Bungalow, Cairns QLD 4870 

Phone:(070)515588 
Contact Officer: Dr. G. Goeden 
Staffing: Professional: 6 

Technicat: 7 
Others: 9 

Fisheries Research Centre 
Gibson !street, Burnett Heads QLD 4670 

· Phone: (071) 794155 
Contact Officer: Mr. M. Dredge 
Staffing: Professional: 1 

Technical: 2 
Others: 3 

Fisheries Research Centre 
Walkamin QLD 4872 

Phone:(070)933834 

Manager:Mr.M.MacKinnon 
Staffing: Professional: 2 

Technical: 3 
Others: 4 

Queensland Fish Management Authority 
PO Box 344, Fortitude Valley QLD 4001 

Phone: (07) 2276244 
Telex: AA41832 

Chairman: Mr. W.D. Mitchell 
Staffing: Professional: 2 

Technical: 4 
Others: 3 

Northern Territory 

Department of Industries and Develop):Ilent 
Harry Chan A venue, Darwin NT 5790 
PO Box 4061, Dar\vin NT 5794 

Phone:(089)8960l8 
Telex: AA85240 

Secretary: Mr. P.G. Blake 
Staffing: Professional: 8 

Technical: 15 
Others: 16 

Fisheries Research Section 
Cnr. Day and Harvey Streets, Darwin NT 5790 
PO Box 3933, Darwin NT 5794 

Phone:(089)897673 
Telex: AA85240 

· Director Research: Mr. D. Grey 
Staffing: Professional: 6 

Technical: 8 
Others: 3 

New South Wales 

New South Wales Department of Agriculture 
Fisheries Research Institute 
202 Nicholson Parade, Cronulla NSW 2230 
PO Box 21, Cronulla NSW 2230 

· Phone: (02) 5236222 
Telex: AA24991 

Chief: Dr. P. Ayres 
Staffing: Professional: 29 

Technical: 41 
Others: 20. 

Brackish Water Fish Culture Research S talion 
Salamander Bat NSW 2301 

Phone: (049) 821232 
Manager: Mr.R.Martin 
Staffing: Professional: 2 

Technical: 3 
Others: 1 

Dutton Trout Hatchery 
PO Box 16, Ebor NSW 2453 

Phone: (067) 759139 
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Manager: Mr. J. Sheather Tasmania 
Staffing: Technical: 4 

The Department of Sea Fisheries 
Eastern Fresh Water Hatchery 23 Hunter Street, Old Wharf 
Agricultural Research Station Hobart T AS 7000 
PMB, Grafton NSW 2460 GPO Box 619F, Hobart TAS 7001 

Phone:(066)420420 Phone: (002)308022 
Manager: S. Armstrong Telex: AA58352 
Staffing: Professional: 1 Director: Mr. M. Wilson 

Technical: 1 Staffing: Professional: 2 
Others: 1 Technical: 5 

Others: 15 
Gaden Trout Hatchery · 
Kosciusko Road, Jindabyne NSW 2627 Seaf Fisheries Research Laboratories 

Phone: (0648) 62335 Crayfish Point, Taroona T AS 7006 
Manager: Mr. D. Stock Phone:(002)278867 
Staffing: Technical: 1 Executive Officer: Dr. T.G. Dix 

Staffing: Professional: 13 
Inland Fisheries Research Station Technical: 27 
PO box 182, Narrandera NSW 2700 Others: 4 

Phone:(069)591488 
Manager: Mr. J. Dirou Inland Fisheries Commission 
Staffing: Professional: 1 127 Davy Street, Hobart TAS 7000 

Technical: 1 Phone: (002) 236622 . 
Others: 1 Commissioner: D.R. Sloane 

Staffing: Professional: 4 
South Australia Technical; 7 

Others: 4 
Department of Fisheries 
135 Pirie Street, Adelaide SA 5000 Salmon Ponds Hatchery 
GPO Box 1625, Adelaide SA 5001 RMB 5060, Plenty TAS 7140 

Phone: (08) 2270833 Phone: (002)612583 
Telex: AA89405 Manager: Mr. Ian Cameron 

Director: Mr. R. Stevens Staffing: Technical: 2 
Staffing: Professional: 22 

Technical: 17 
Others: 69 
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Philippines. 

Abstract 

The history of fisheries educational and training programs in India is detailed. In-seivice training was a necessary 
adjunct to recruitment of basic science graduates in the absence of fisheries graduates until the 1970s. Professional fisheries 
education at university level started in the country only in 1969. Details of training and educational programs conducted by 
the various agencies are tabulated. 

There is near uniformity in undergraduate curricula, while the pattern of postgraduate education differs at different 
institutions. Internship, which is included in the country's model undergraduate syllabus, is yet to be introduced by any 
university. Most of the research institutes and some fisheries colleges are well staffed and equipped. 

Fisheries graduates have employment opportunities in fisheries departments of Central and State Governments, 
universities, research institutes, fisheries corporations and federations, commercial banks, private industry, etc. 

Proper estimates of manpower requirements of the fisheries sector are yet to be made. There is scope for producing 
more fisheries graduates if all concerned agencies prescribe fisheries degrees for fisheries positions. The graduates appear 
to require a better grounding in management techniques and more practical experience in commercial operations. 
Flexibility is largely lacking in postgraduate programs. 

The entrusting of fisheries education at all levels to agricultural universities is suggested. Fisheries polytechnics 
could be established under these universities for imparting training to lower and middle level technicians. The need and 
modus operandi for establishing a national fisheries university are discussed. 

Historical Perspective 

With its immense fisheries potential, both inland and marine, India is already among the 
majo~ fish producing countries of the world, even though the present extent of resource use is far 
from satisfactory. A good part of the country's inland cultivable waters is either unused or 
underused, while marine fishing is mostly confined to a narrow stretch of coastal waters in spite 
of thei declaration of an Exclusive Economic Zone of 200 nautical miles from the shore. Prior to 
independence, it was largely subsistence fishing, particularly inland, and the methods of fishing, 
handling and processing were indigenous and unsophisticated. Except for a few government 
vessels, fishing then was completely unmechanized. Mechanized fishing and sophisticated 
methods of handling and processing started in the country only in the 1950s and there has been 
noticeable advancement in all sectors in the subsequent decades. All the same, the country is still 
far from the goal of rational use of its resources towards producing adequate quantities of fish. 
There I are many constraints in this regard, one of the main being the lack of adequately trained 
technical manpower. -

Eaucation in all agricultural sciences, including fisheries, is the responsibility of agricultural 
univeFsities in the respective States. · 

But the establishment of these universities started only in the early 1960s prior to which 
there was no educational institution in the country for imparting professional fisheries education 
at university level. Therefore, the Central and State Governments recruited graduates in one or 
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other basic sciences for manning managerial posts in the fisheries sector and established a series 
of in-service training centers at various levels. 

The Government of India started in 1945 two all-Indi~ fisheries training courses, one at 
Barrackpore and the other at Madras. While the latter, dealing mainly with marine fisheries, has 
been discontinued, the former, dealing with inland fisheries, is still continuing under a different 
set up. A diploma-level training course in fisheries technology and navigation was earlier 
conducted by the polytechnics in Tamilnadu Kerala and Andhra Pradesh, but this js at present 
surviving only in Tamilnadu. 

These centers were mainly influenced in the initial stages by Britain, since India was under 
British Rule till 1947. After independence, these training courses were influenced to a certain 
extent by other countries, such as Norway and Japan. Professional fisheries courses at University 
level started in India with the establishment of the College of Fisheries ofKarnataka's University 
of Agricultural Sciences at Mangalore. The various courses for the country's first degree 
program in Fishery Science (B.F.Sc.) were drawn up by a Committee of Iildian experts and a 
USAID expert. Some of the members of the committee of experts had their higher education in 
the USA. As such, the courses developed were influenced by the USA to an appreciable degree. 
Further, the system of education followed in teaching fisheries courses at University level in 
Mangalore, as well as in other agricultural universities, is identical to that followed in Land 
Grant universities of the USA, that is a trimester/semester system with complete internal 
evaluation. The fisheries courses developed in the area of fish processing technology were 
influenced by Japan, in that a postgraduate diploma course in fish processing technology was 
conducted under Indo-Japanese collaboration at Mangalore from 1963 onwards. 

As per the recommendations of the Fisheries Education Committee set up in 1959, the 
Government of India established two national level institutes,- the Central Institute of Fisheries 
Education (CIFE) at Bombay in 1961 and the Central Institute of Fisheries, Nautical and · 
Engineering Training (CIFNET) in 1963. A Marine Products Processing Training Centre . 
(MPPTC) was established at Mangalore in 1963 under Indo-Japanese collaboration for training 
fish processing technologists for the newly emerging fish processing industry. 

The introduction of mechanized fishing in the coastal waters in the 1950s led to the 
establishment of Fishermen Training Centres in all the maritime states. In course of time, most 
of the State Governments established a series of in-service training centers for their technical 
personnel at various levels. 

However, all these courses except those offered by CIFNET, MPPTC, polytechnics and 
Fishermen Training Centres, were of in-service nature. There was no educational program at 
university level anywhere in the country till the late 1960s. It was only in 1969 that the 
University of Agricultural Sciences of Karnataka took the bold step of starting professional 
fisheries education at university level by establishing its College of Fisheries at Mangalore. The 
success of this institution served to focus the importance and usefulness of professional fisheries 
education and has already led to the establishment of six more fisheries colleges in the country 
under agricultural universities in different States. A few other States aie also planning to start 
their own fisheries colleges in the near future. 

Fisheries Educational and Training Systems 

While professional fisheries education at undergraduate and/or postgraduate levels is now 
being imparted by seven agricultural universities and two traditional universities, numerous 
largely short-term training programs, mostly of in-service nature; are being conducted by the 
development departments of various State Governments, agricultural universities and research 
institutes. The Government of India and some of the State Governments have been planning to 
introduce some useful fisheries courses in the curriculum from school stage onwards, but in most 
cases it is yet to be put into practice. However, some States like Kamataka, Tamilnadu and 

· Maharashtra have already introduced a 2-year vocational course in fisheries at 10+2 level. The 
training courses offered by CIFNET, Polytechnics and Fishermen Training Centres are generally 
at secondary or higher secondary levels. On the other hand, the various in-service training 
programs are tailored to meet the requirements of in-service personnel at different levels, starting 
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fr~mi the fishermen (fishing operatives) to senior level technical personnel. Certificates or 
dipl~mas are generally awarded in the case of most of these train~ng programs, whether in- .· 
serv~ce or otherwise. All undergraduate and postgraduate programs are run by universities. 

[fhe d~tails of educational and training programs in fisheries and related subjects conducted 
by v~ous organizations in the country are summarized in Appendix L 

' ! . . 
Fish'.eries and Related Curricula 

I . . 
['he curricula that are being followed at present f<;>r the various training and educational 

profil'ams are fairly satisfactory in relation to the present level of the industry. However, there 
wou~d be a definite need to upgrade them substantially in course of time in the context of this 
developing industry's future needs. · . · . 

1fhe training imparted at Fishermen Training Centres relates mainly to demersal shrimp 
traw~ing. The curricula followed at the CIFNET and CFETC are quite comprehensive from the 
point of view of present needs. Vocational courses in fisheries at various school and college · 
level1s have been planned, introduced or tried and given up by several of·the State Governments 
and tpe Government of India. The curricula developed in this regard vary greatly in standard and 
content. 

The curricula followed for 'Fisheries', 'Ichthyology' and 'Fishery Biology', which are 
offerbd as special subjects in M.Sc. (Zoology) program in several universities, appear to be 
com~rehensive on paper. However, b.ecause of the lack of infrastructural facilities and adequate 
timeJ the knowledge imparted to the students lacks depth. Therefore it would be better to restrict 
these curricula to certain limited areas of greater relevance to particular regions. 

It is a good augury for fisheries education in the country that all the fisheries colleges in the 
country are following more or less the same patterns of undergraduate course curriculum based 
esseqtially on the Mangalore pattern, which is comprehensive. The Deans' Committee of the 
Indi~n Council of Agricultural Research (ICAR) has given a model B.F.Sc. syllabus for adoption 
by al~ the States. Internship is not included in the undergraduate curriculum of any of the 
fisheries colleges, even though it is included in the ICAR's model syllabus. Because of the 
importance of internship in giving professional competence to the graduates, it is felt desirable to 
inclu~de internship of about 3 to 6 months in the undergraduate curriculum. ,_ 

The undergraduate curriculum includes a number of courses on basic sciences and . 
humanities, which are offered to the students at the initial stage. In the second phase, the students 
are offered core courses in fisheries biology, aquaculture, fisheries oceanography, marine 
bioltjgy, limnology, fish processing technology, fisheries engineering, fisheries biochemistry, · 
fisheries miCrobiology, fisheries statistics and fisheries economics. Practical exercises form an 
imp~rtant segment ·of the curriculum. In the final year, the students are given option to choose a 
major field of specialization, in which they are given some extra courses over the last two 
trimejsters. Even though they could choose any department for their major field, the Mangalore 
expepence has been that the students choose either aquaculture, fish processing technology or 
fishir)g technology. 

J;>ostgraduate programs in agricultural universities consist of both course work and research. 
All f~sheries colleges have drawn up a number of useful postgraduate courses in various sectors 
of fisheries science. The Tamil Nadu Agricultural University conducts a generalized M.F.Sc. 
pro~am without any specialization. The Mangalore College conducts master's programs in two 
streams: fish production and management and indu.strial fisheries technology. Relevant 
supp~rting courses in fisheries microbiology, fisheries biochemistry, fisheries statistics and 
fisheries economics are offered in both the streams. · . . . . 

The Ph.D. program in the Mangalore College is offered in fisheries biology, aquacultufo, 
fishenes oceanography, aquatic biology and fish processing technology; In addition to taking 
major courses in the respective departments, the students are offered some. compulsory courses 
in fisperies biochemistry, fisheries statistics and fisheries economics, in addition to a certain 
numqer of.minor courses from related departments. It is proposed to offer department-wise 
mast¢r's programs in this College in, the near future, in keeping with the pattern of education in 
agric~lture and veterinary sciences in this u,niversity and elsewhere. . . . 
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The Kerala College of Fisheries offers a master's program only in fisheries biology and 
aquaculture, while the Central Institute of Fisheries Education, Bombay, offers a master's 
program in Fisheries Management. The course curricula are, therefore1 necessarily different from 
those in Mangalore. 

Facilities and Equipment 

Professional fisheries education at the university level started in the country in 1969 at 
Mangalore, while elsewhere it started much later. Therefore, there has been no comparable 
development in regard to infrastructural facilities and equipment. The Mangalore College has 
well planned and well equipped fish processing facility for canning, freezing and preparation of 
fish sausages and other products and byproducts in the technology wing (erstwhile MPPTC), 
three mechanized trawlers (9.3m, lOm and 13.5m) and a purse seiner (14m) with chilled 
seawater preservation facility, a gear fabrication laboratory, a marine engine laboratory, a 
workshop, well planned student and staff research laboratories for each department, a fish farm · 
consisting of several masqnry ponds and cement cisterns of varying sizes, spacious classrooms 
and most of the essentially required sophisticated equipment, including a minicomputer and 
radio telephone. The major lacuna is the absence of an extensive freshwater fish farm in the 
campus to meet the research demands of the postgraduate students and staff. This is presently 
overcome by making use of some of the big fish farms of the State Government. The College 
also lacks as yet a brackishwater farm and mariculture facilities. 

Because of their comparatively recent origin, the above facilities are not yet fully developed 
in most of the other fisheries colleges in the country. · 

In the College of Fisheries of Kerala, permanent buildings are now under construction, 
while a number of semipermanent buildings are available for housing the laboratories. The 
College campus at Panangad, near Cochin, is located in a 30-ha plot. The College has an 
additional area of 101 ha at Puduveypu in Cochin for establishing an extensive fish farm. At 
present, the College has fish ponds to the extent of 10 ha in five different locations·. It has a 
13.5m fishing vessel and two field laboratories, one each at Puduveypu and Vyttila. It is yet to 
build up its own facilities for student instruction in fish processing technology; for which the 
College is now depending on the CIFT at Cochin. 

The Tamil Nadu Fisheries College has fairly well equipped infrastructural facilities in its 
various departments, including a small marine workshop. It has 17 fish ponds in the campus, 
varying from 0.12 to 0.5 ha. Besides.this, the College ha~ s9Il1e. brackishwater fish ponds about 
15 km away and a research-cum-training vessel fitted with a fOO-hp engine. 

Maharashtra'-s College of Fisheries is presently located in the same building that houses the 
Marine Biological Station at Ratnagiri. Permanent labOratories and other buildings of the 
College are yet to come up. The College makes use of nearby fish farms of the State Government 
and the fishing and fish processing industries in and around Ratnagiri for practical instruction. · 

Orissa's College of Fisheries is located at Rangailunda, near Berhampur. It is primarily 
housed in some old buildings; new permanent buildings are under construction. As yet the 
various departments are not fully equipped and the College's own facilities for practical training 
are extremely minimal. The College depends on outside facilities in different parts of Orissa for 
giving practical experience to the students. It is urgently necessary for this College to have well 
equipped laboratories and its own field facilities. · 

The CIFE, Bombay, has well equipped laboratories and good field facilities. The field 
facilities include a freshwater fish farm at Balabhadrapuram, a brackishwacer fish farm ac , 
Kakinada (both in Andhra Pradesh), a freshwater fish farm at Powardhesa in Madhya Pradesh 
and working facilities at Aarey campus; Bombay, Damdama and Sulcanplir in Haryana and Tawa 
research farm in Madhya Pradesh. The institute has four fishing vessels, including M.V. 
Saraswati, a specially designed vessel for resear.ch and training. -

In addition to providing some field facilities for the B.F.Sc. program of Orissa's College of 
Fisheries, the Central Inscicuce of Freshwater Aquaculture {CIF A) provides the essential faculty, 
laboratory and field facilities for M.F.Sc. and Ph.D. programs in aquaculture which scarred in · 
June 1987 in collaboration with the College of Fisheries. 
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the CMFRI has excellent laboratory and field facilities for multidisciplinary research work 
and training in marine capture _and culture fisheries. It has a running water aquarium, one 32-m 
resea~ch vessel and 7 motor boats (14-15m) and various field experimental laboratories. It has a 
big liorary with over 50,000 volumes of books and periodicals. It has most of the necessary 
sophisticated essential equipment. 

The Department of Industrial Fisheries of the Cochin University of Science and Technology 
does rtot have its own facilities for fish processing and depends on the facilities available in some 
of the'1central institutes at Cochin. · 

Tpe CIFNET has a fleet of nine fisheries training vessels for imparting practical training in 
navigation, seamanship, fishing technology and marine engineering. These vessels vary in length 
from 12 to 34 m. They are equipped for stem trawling, purse seining, long lining and gill netting. 
The institute has a fully equipped marine engineering workshop, a fishing gear laboratory, a boat 
building yard, an electronics laboratory, a students' hostel and a fairly good library. 

The Centre of Advanced Study in Marine Biology of Annamalai University has adequate 
laboratories fully equipped with all essential sophisticated equipment. The Centre has three 
mechanized boats (9-11 m) for trawling and hydrographical survey in the estuajy and nearshore 
waterS. It has two small fishponds, in addition to having access·to a 5-ha farm of the State 
Fisheries Department. 

The CIFT at Cochin has well equipped laboratories for fishing craft, fishing gear, quality 
control, product testing, biochemistry and microbiology, research vessels up to 17.3 m, pilot 
plants ifor freezing, canning, dehydration, production of chitosan, etc., engineering workshop, 
electronic instruments and a good library. The Integrated Fisheries Project, also located at 
Cochi~, is another well equipped institute in the field of fish processing technology. 

The various traditional universities which have educational programs in marine biology,· 
marine sciences, biosciences or oceanography are all satisfactorily equipped for both laboratory 
and field work. The NIO at Goa and the CFTRI at Mysore are both very well equipped in their 
respective areas. Good laboratory facilities are available in- the zoology departments of many of 
the un~versities which offer 'fisheries'·as a special subject in their M.Sc. program in zoology. · 
However, most of them lack adequate field facilities. The Central Inland Fisheries Research 
Institute also has adequate laboratory and field facilities and sophisticated equipments. 

Faculty 

. Th;e central institutes which either conduct some regular educational programs or some ad 
hoc training programs are manned by adequate numbers of highly qualified scientists. A number 
of the~ have had the opportunity to visit similar institutions in advanced countries. The UNDP
aided ip&titutes have had the added benefit of having some distinguished visiting scientists to 
help in[ their teaching and research programs. 

Of the various fisheries colleges in the country, the Mangalore College has the best student
facultyJratio. Against the maximum possible student strength of 240, the College has a 
sanctioned staff strength. of 86. The services of scientists in various research schemes being 
operated at the College and some Pool Officers working in the College are also ~vailable for /. 
teachin1g purposes. Further, 1 Professor and 1 Associate Professor in the Research Directorate of 
the University are also participating in postgraduate teaching and research guidance. The College 
can als9 call upon the services of fisheries personnel in the Research and Extension Directorates 
of the UJniversity. . 

Thb College of Fisheries of Kerala has 27 sanctioned posts of teachers, including 1 Dean, 4 
Professors, 8 Associate Professors, 8 Assistant Professors and 6 Junior Assistant Professors. Of 
these, li3 are holders of Ph.D. degree, while the rest possess master's degrees. Further, the 
University has elsewhere in the State 8 technically qualified fisheries personnel in their various 
research and extension establishments. 

The faculty position in respect of the College of Fisheries, Orissa, has been rather 
unsatisfactory. For the first several years the College was managing with only a handful of 
regular [technical staff, while depending heavily on technical expertise from other institutions in 
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the State. The University has now created 4 posts of Professors, 8 posts of Readers and 9 posts of 
Lecturers. Most of these posts still appear to be vacant. 

Discipline-wise distribution of teachers in the Colleges of Fisheries at Mangalore and 
Cochin, for which detailed data were readily available, are given in Appendix II. 

The CMFRI has well qualified faculty in 19 different disciplines of fisheries science, while 
the ClfT has 109 scientists, of whom 16 hold doctorate degrees and 88 hold master's degrees. 

Extension Training 

Extension has been the weak link in Indian fisheries. Even though several technologies of 
applied value have been evolved in the country in various sectors of fisheries, only a few-of them 
have reached the end users. The Government of India established Fisheries Extension Units in 
different parts of the country about three decades ago, but closed them down-after a few years, 
leaving the work to be done by the State Governments. Every State has Fisheries Extension 
Officers distributed all over the State. Many uf them have received training in the Extension 
Training Centre of CIFE, while several have received specialized training from ·~gricultµral 
universities, as in Kamataka. The Extension Directorates of Agricultural Universities, · 
particularly those having fisheries colleges, are also.carrying out field extension, in addition to 
extension education, through lab-to-land program~, agricultural production programs, etc. The 
University of Agricultural Sciences of Kamataka has established a network of Extension Guides 

· covering the entire State, wherein fisheries graduates are posted iii areas where fisheries form the 
major agricultural activity. Their work is supervised and coordinated by specialists in regional 
centers, who work in close collaboration with the faculty of the College of Fisheries. · 

It is extremely urgent and necessary to give more attention: to fisheries extension than 
hitherto, if India is to make a success of developmental plans and reach the targets laid down. 

Fisheries Graduates 

Information regarding the number of fisheries graduates, category-wise and discipline-wise, 
is furnished in Appendix III. Of the seven fisheries. colleges in the country, graduates are yet to 
come out from the colleges in Uttar Pr~desh and Bihar, while information regarding the number 
of graduates from Tamil Nadu and Orissa Fisheries Colleges was not readily available. 
Similarly, the number of graduates who have actually graduated as M.Sc. (Fisheries 
Management) at CIFE, Bombay, is also not known. However, based on their intake capacity and 
the year of starting of the program, estimated figures are. given in Appendix III. 

Employment Opportunities and Requirements in Fisheries 

Employment avenues are open to fisheries graduates in several areas in the field of fisheije's, 
viz. training, education, research, development, extension, administration and i_ndustry, the . 
employing agencies being fisheries departments of Central and State Governments, agricultural 
universities, some traditional universities, research institutes, fisheries corporations and 
federations, co-operative organizations, commercial banks and private industries. Further, these 
graduates, who have received practical oriented professional training, should find it easy to sdf
employ themselves making use of their professional knowledge. . 

The patterns of employment by.the various employing agencies are detailedbelow. 

State Government Development Departments 

Despite the output from the country's fisheries colleges, m.any of the Indian State 
Governments are yet to amend their recruitment rules to prescribe fisheries degrees even as one 
of the qualifications, let _alone as the only or preferential qualification. The necessary 
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amendments have been made mostly by the governments which s.tarted the fisheries colleges. In. 
Kam~taka, the first St~te to start a B.F.Sc. program, the graduates .. have been made eligible for 
direct appointment as assistant directors of fisheries, whereas in .most other States the direct 
recruitment is at a lower level,-such.as superintendent, inspector, supervisor, research assistant, 
etc. Wherever the State Governments have laid down fisheries qualifications for their posts, they 
have!indicated only the B.F.Sc. degree, whieh, therefore, is adequate at the moment to enter . 
State! Government service. It is possible that in course of time the governments may prescribe 
M.F.~c. as the minimum qualification for recruitment to higher posts, such as assistant directors, 
senitjr assistant directors, deputy directors, etc. The Kamataka Government has taken the lead. in · 
employing a large number of graduates, either as superintendents of fisheries or as assistant 
directors of fisheries. B.F.Sc. has been prescribed as the preferential qualification for direct 
recruitment and fisheries degrees are likely to be the only prescribed qualifications in the near 
future. The existing Kamataka pattern of employment has been recommended to all State 
Gov~rnmehts by the Government of India. · 

' 

Central Government 

"M.F.Sc. is the minimum qualification for research service in fisheries under the ICAR. 
How~ver, B.F.Sc. graduates are recruited for certain categories of technical posts in fisheries 
insti~utes function\ng under the Ministry of Agriculture, Government of India. These graduates, 
who ibelong to scheduled caste and scheduled tribe categories, are even eligible for posts of 
gazetted officers (e.g., assistant directors) in such institutes. B.F.Sc. and M.F.Sc. graduates are 
also employed by the Export IIispection Agency and Marine Products Export Development . 
Aut~ority of the Government of India at appropriate levels. 

; 

Autdnomous Bodies 
' . 
I 

Fisheries development corporations and fisheries federations readily employ fisheries 
graduates in several States of the country. Some of the universities appoint B.F.Sc. graduates to 
their!lowest technical cadre (instructors or demonstrators), while M.F.Sc. graduates are recniited 
eith~r as instructors or even assistant professors. The National Co-operative Development 
C:orporation and National Fishermen Federation readily employ B.F.Sc. graduates even as 
offic~rs. · · 

Banks 
I 
' ~ost of the nationalized banks and even sorrie of the non-nationalized banks employ 

fish~ries graduates as technical officers. The RF.Sc~ degree is sufficient to qualify for officers' 
post~ in banks. However, most of the candidates who have obtained employment in banks are 
holders of M.F.Sc. degree. · · 

I 

Privfte Industry 
I 
~t is heartening to note that while .there has been some hesitation on the part of some State 

Governments, the private industries have readily welComed fi~heries graduates to mah their 
techiical posts from the very beginning. In fact in the initial phase, most of the fisheries 
gradhates were absorbed by the fish processingjndustries in t!1e private sector all over the 
cou~try as processing technologists. After the recent introduction of self-'inspection facility, there 
has been a great demand from the industry for fisheries graduates for quality control work. A 
few graduates have also been employed by some fishing industries. · 

While initially the job opportunities in the private sector were almost wholly in fish 
processing, new avenues are now opening up in marine fishing and aquaculture, particularly 



brackishwater culture. Aquaculture as an industry has been gaining momentum only in recent 
years and it can be safely assumed that a good number of graduates will find employment 
opportunities in mariculture, brackishwater culture and freshwater culture in the years to come. 

Self-employment 
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The fisheries graduates can easily self-employ themselves in the fisheries sector by virtue of 
their professional practical oriented training. Fishing, fish processing and aquaculture are the 
three main areas in this regard. Fisheries graduates are eligible for. getting subsidies and loans 
from the government for certain types of fisheries industries. This is likely to be a popular 
employment avenue once the lead is taken by some enterprising graduates. 

Nonfisheries Employment 

Holders of fisheries degrees are eligible to appear for competitive·examination:s for 
recruitment into administrative service of the Central and State Governments. Some of them are 
also absorbed by commercial banks for non-technical jobs. · 

Manpower Requirements 

Proper estimates of manpower requir~ments of the fisheries sector iri India are yet to be 
made. There have been some attempts here and there, but a consolida~ed picture is nowhere in 
sight. Fmther, some of the estimates appear to be far from realistic; they are either thorough 
underestimates or overestimates. 

The categories of manpower required as as follows: 

a) fisheries scientists for research and/or teaching in research institutes and universities; 
b) development and extension officers for Central and State Government development 

departments; 
c) technologists for fish processing and aquaculture industries; 
d) fisheries engineers for fishing and fish processing industries; 
e) middle and lower level technicians and marine and inland fisheries~operatives. 
An estimate made sixteen years ago regarding the annual requirement of professionally 

trained fisheries graduates for service under Central and State development departments put it at 
125 on the presumption of 5% annual turnover and taking the existing staff strength as 2,500 
persons (Moss 1971). This appears to be an underestimate, particul?fly in respect of the total 
strength of technical personnel. Further, this estimate did not take into consideration the 
requirements of the industry in the private sector. 

Chidambaram (1985) has made a detailed analysis of the present status and future 
manpower requirements of the marine sector, taking into consideration the extension of coastal 
aquaculture to cover an additional area of nearly 0. 77 million hectares, of capture fisheries to 
cover the entire Exclusive Economic Zone and the fuller utilization and marketing of the · 
produce thereby. He has estimated the existing technical manpower in the marine sector, 
including capture fisheries, culture fisheries and utilization and marketing of marine catches at 
over 600,000 persons. He has further estimated the additional·technicalmanpower required in -
the next ten years as about 182,000. The figures of various categories of this additional 
manpower are given below .. 

Capture fisheries 
Marine fisheries 
Marine fisheries technological 

research scientists 
Naval architects 

320. 

185 
5 
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Boat building foremen 360 
Statisticians and economists 10 
Engineers (marine, harbor, civil, mechanical, 

electrical, hydraulic, refrigeration and 
production engineers) 484 

Junior level scientists (gear technicians, 
technical assistants, supervisors 200 

Junior level engineers 80 
Skippers 460 
Engineers (fishing vessel) 460 
Engine drivers (fishing vessel) 850 
Fishing secondhands 850 
Wireless operators 446 
Draftsmen 35 
Deckhands, oilmen, etc. 6,269 
Moulders for FRP/ferrocement crafts 300 
Fleet managers 70 
Trained fishermen in outboard 

drives and diversified fishing 14,000 
Trainied fishermen in mechanised 

boat fishing 2,500 
Technical staff for educational 

and training institutions 204 
Subtotal 54,540 

======= 

Gulture fisheries 
Fish farm managers 4,235 
Fishery biologists 72 
Fish culturists 72 
Hatcherists 4,672 
Lecturers 50 
Teachers 100. 
Extension workers 700 
Fish farm engineers 72 
Research assistants and technical 

assistants. · 11,488 
Field assistants 8,830 
Skilled operators 80,950 
Replacement on account of retirement, 

resignation, etc. (approximate) 159 
Subtotal 112,400 

======= 

Utilization of marine fish and marketing 
Technological research scientists 2,410 
Development officers and 

assistant development officers 650 
Technical staff for management 

of processing complexes 650 
Extension staff 2,032 
Processing technologists 1,200 
Fish marketing staff 1,650 
Education and training staff 100 
Technical staff for quality 

control inspection 500 



Processing and procurement 
supervisors 

Skilled operators 
Subtotal 

Total 

1,000 
5.000 

15,192 
======= 

181,142 

Depending on the nature of work, he estimated the number of additional graduates and 
postgraduates, matriculates and nonmatriculates required for handling the envisaged expanded 
fisheries work in the marine sector in the next ten years as follows: 

Field of Additional Graduates Matriculates Non matriculates 
activities requirement and and (fishermen) 

of personnel postgraduates postmatriculates 

Capture. 
fisheries 54,550 4% 13% 83% 

Culture 
fisheries 112,400 10% 18% 72% 

Marine fish utilization 
and marketing 15,192 60% 5% 35% 

Another estimate given by CIFNET (personal communication) regarding the manpower 
requirements of the marine fishing industry of the country for the next five years is as follows: 

Skippers 500 
Fishing secondhands/mates 500 
Engineers (fishing vessel) 500 
Engine drivers (fishing vessel) 500 

As against the above national level manpower estimates, a state-level estimate furnished by 
the College of Fisheries, Tuticorin~ for Tamilnadu State is given below. 

Skilled fishermen 200 
Fish farmers 200 
Skippers 12 
Processing technicians 6 
Managers 6 
Administrators 5 
Fishery scientists 50 
Extension workers 50 
Teachers at college and university levels 30 
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As yet no reliable estimates of manpower requirement in the inland sector are available. 
Based on the present intake capacity of the seven fisheries colleges in the country, the 

maximum number of B.F.Sc. graduates would be about 150 per year. This would appear to be 
more than adequate for the government sector alone, if the estimate given py Moss (1971) is 
valid. Even if it is valid, graduates are unlikely to be absorbed against the vacancies wherever 
they occur in the country, in view of the normal preference for local or regional candidates. The 
estimates given by Chidambaram (1985) appear to be on the higher side. It is desirable for each· 
State to estimate its manpower requirements in terms of graduates and postgraduates and restrict 
the intake capacity ~n their own fisheries colleges to a little more than their own requirements. In 
cases where individual States do not have their own fisheries colleges it is desirable to establish a 
regional fisheries college to meet the requirements of that region. Any estimates made now for, 
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the ftiture would only be theoretical, since it is unlikely that development would take place as per 
plan*d program. All the same, there is an urgent need at least to carry out this theoretical 
exerc~se for understanding manpower requirements at various levels of development.· 

There is d~finite scope for establishing more fisheries colleges in the country or to increase 
the irttake rate in the existing colleges, if all concerned fisheries agencies in the public and 
priva~e sectors will recruit only fisheries graduates for professional work. 

Deficiencies and Strengths in the Fisheries Education System 

Graduate Performance 
! 

i 
f1rom the experience gained over the last one and a half decades, the perfonnance of 

fisheries graduates appears to be quite satisfactory in most of the jobs they are required to 
handlb. The one major lacuna seems to be their lack of skill in management techniques, which 
are hi~hly relevant while working as technologists, supervisors or production managers in 'fish 
proce~sing or fishing establishments. In view of this, it is necessary to include a comprehensiv~ 
'course in management techniques in the B.F.Sc. curriculum. 

Facil~ties and Equipment 

Even though all the institutions dealing with fisheries training and education in the country 
·are aware of the minimum facilities and equipment required, many of these requirements are yet 
to be acquired by some of these institutions. No College as yet has an extensive fish farm in its 
campus for student training and research. Apart from the Mangalore College, the infrastructural 
facilit!>' is particularly poor in respect of fish processing technology and fisheries engineering, 
·with the result that colleges are forced to depend upon the neighboring central institutes or. 
private industry for giving practical experience to their students. While the Tamil Nadu College 
has installed the minimum required processing machineries, three other colleges in the maritime 
states iof Kerala, Maharashtra and Orissa are still depending on other institutions. . . 

The Industrial Fisheries Department of the Cochin University of Science and Technology 
lacks most of the facilities required for giving practical training to the students. This Department 
also d¢pends on facilities in other neighbouring institutes. . 

The CMFRI, CIFE and CIFNET have adequate infrastructural facilities for their respective 
educational and training programs. Likewise, the various traditional universities which are 
condu~ting educational programs in fisheries-related subjects are also adequately equipped. 

Quality of Teachers and Students 

Even though the pay scales of university teachers have been substantially improved in recent 
times! the teaching profession d6es not appear to attracnhe best talent in the· country, with. the 
resultj that different levels of calibre and performance are encountered iri teaching institutions. 
While some teachers have good aptitude for the profession and show a great amount of · · · 
dedic~tion to their work, quite a few appear to be waiting for better opportunities elsewhere~ 
Man~ of the brighter graduates are lured to more attractive jobs in banks and administrative 
~~; . . 

· ljhe quality of students used to be very good in the initial stages, when the fisheries degree 
progtjlms were attracting the best students. But in the last few years, the quality of students . 
seeking and securing admission in fisheries programs has been rather mediocre. This amply 
reveals itself in their academic performance and general conduct as well. · 
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Scope and Flexibilities of Educational Programs 

Even though the education system in the Indian agricultural universities is based largely on 
the system prevailing in the American Land Grant Universities, the Indian system unfortunately 
has not adopted the flexibilities of the American system. There is lot of rigidity in regard to 
postgraduate programs. In the USA and even in some other countries, it is possible for a student 
to choose for his master's or Ph.D. program a course not directly in line with his undergraduate 
or master's program, respectively, and he can make up the deficiencies by taking remedial 
courses. Unfortunately, this flexibility is not permitted in India in most of the universities. 
Particularly in respect of Ph.D. programs, there is insistence on a student seeking admission only 
in the subject in which he has specialized at the master's level. There is also hardly any scope for 
basic science graduates or post-graduates to seek admission to master's or Ph.D. programs in 
agricultural sciences. It is high time the Indian universities adopt the flexibilities of the American 
system. 

Curricula Design and Implementation 

The curricula for the various courses are developed by the respective universities 
themselves. As it happened in India, the curriculum developed by the College of Fisheries, 
Mangalore, was largely adopted by all the subsequently established fisheries colleges in· the 
country. However, its implementation has not been quite satisfactory in some of the institutions, 
either because of the lack of infrastructural facilities or inadequate _number of teachers. Much 
would also depend on the motivation of the teachers concerned in implementing the curriculum 
as de<signed. In many of the agricultural-universities, the curricula are revised periodically based 
on past experience and newer developments. This is a healthy trend. In a vast country like India, 
which has both maritime and lanlocked states, it is neither necessary nor even easily feasible to 
implement a uniform curricuh1m. Opinions had been expressed in some quarters to have a 
curriculum relating to inland fisheries only in the case landlocked states, while others felt that all 
fisheries graduates should have some minimum knowledge of all essentiaJ aspects of fisheries 
science, not only for the_ sake of knowledge, but also for giving themselves wider employment 
opportunities outside their own states and under the Central Government. The latter view finally 
prevailed in drawing up ICAR's model syllabus for the B.F.Sc. program. . 

The ICAR has recommended the model syllabus for adoption by all agricultural universities 
in the country. Unfortunately, the ICAR is not in a position to have their recommendation 
enforced, since each agricultural university is an autonomous body and its academic council is 
supreme in regard to all academic matters. A lot of thought and expertise from all over the 
country went into the framing of the model syllabus. That being so, it is felt highly desirable to 
enfo~e this in all the fisheries colleges. This could be achieved by linking up at least part of the 
ICAR: grants to agricultural universities with the implementation of model curricula. 

Student Intake and Choice of Students 

The student intake in the various fisheries colleges is largely dependent on the facilities 
available and the manpower requirements of the concerned states. Excepting at Man galore, the 
intake is generally within 20 in the various fisheries colleges. Mangalore also started with an 
annual intake of 25, but increased it to 40 in order to make provision for admitting candidates 
from other states of the country and from neighboring countries, since it was .then the only 
fisheries college in the country. Even now, the College has set apart one-third of its annual intake 
for candidates from other states and neighboring countries. Since seven fisheries colleges have 
already come into being and more are in the offing, it is highly desirable to review the rate of 
intake in all the colleges. 

It is.observed that students mostly rush for particular subjects such as fish processing 
technology at postgraduate level, because of their usefulness in getting suitable employment. 
Even though the employment opportunities in the private sector are yet to build up in the area of 
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aquaculture, the majority of the students choose to specialize in aquaculture, partly because of 
the applied nature of aquaculture research and employment opportunities in the government 
sector all over the country. However, it is a policy of the ICAR and the agricultural universities 
to encourage postgraduate research in all sectors of agricultural sciences. Further, none of the 
colleges has facilities for giving to all the students their choice. 

Potential and Needed Changes in the Fisheries Education System 

Improvement of Training Programs 

As mentioned earlier, there is a definite need to modernize and diversify the existing 
training facilities substantially in the context of the future needs of the country's fast developing 
industry. 

FISHERMEN 1RAINING 

The training imparted in Fishermen Training Centres relates mainly to demersal shrimp 
trawling and the trainees are neither trained nor motivated for other methods of fishing that are 
possible with the same craft. It is necessary to train the fishermen in diversified methods of 
mechanized fishing, such as midwater trawling, gill netting, long lining, trolling, pole and line 
fishing, etc. A diversification seminar held at the Coltege of Fisheries, Mangalore, in 1976 was 
an eye opener in this regard. This led many Karnataka fishermen, who used to engage only in 
deriu~rsal trawling, to take up purse seining, resulting finally in the establishment of the biggest 
purse seine fleet in the country. It is also desirable to expand the scope of these training centers 
to include inariculture and brackishwater culture. 

Training centers for inland fishing, which exist now only in a few states, should be 
estabHshed in other states also and their scope expanded to include freshwater fish culture 
techniques and their integration with agriculture and livestock practices, in the interest of 
integrated rural development. This is an urgent need in view of the changing socioeconomic 
pattern of rural areas on account of migration, marginalization and reduced employment 
opportunities due to progressively advancing mechanization and automation of agricultural, 
anim.al husbandry and fisheries industries. Coastal and inland aquaculture could provide good 
scop~ for productive employment of rural fishermen, combined with artisanal fisheries, 
agriculture and livestock practices. Techniques for such integrated practices are being developed 
in different parts of the country for transfer to fishermen in the very near future. 

1RAINING OF OPERATIVES 

The CIFNET is the primary organization in the country for turning out operatives for 
manriing the mechanized fishing boats coming under the regulations of the Mercantile Marine 
Department. While its facilities and course contents are adequate for the present level of the 
fishing industry, there is an urgent need to substantially upgrade them in the context of the fast 
expansion of the marine fishing industry. It is necessary to train the operatives in sophisticated 
modern off shore and deep-sea fishing techniques and to provide more facilities for giving sea
time to the trainees after their institutional training to enable them to qualify for the certificate of 
competency examinations. The Government of India is already negotiating with the industry to 
provide berths for CIFNET trainees to enable them to qualify for sea service.. · 

In the context of the-fast advancing marine fishing industry, it is worth while exploring the 
possibility of upgrading. this institute further into a full-fledged College of Fishing Technology, 
which could conduct courses at undergraduate and postgraduate levels and carry out research in -
this area. The Institute has already started a diploma course in fishing gear technology and is 
planning to start two new 3-year diploma courses in "Fisheries and Nautical Sciences" and 
"Fishing Engineering", as per the recommendation of the Upgradation/Reorganization 
Comqnttee. 



TRAINING OF LOWER- AND MIDDLE-LEVEL TECHNICIANS 

The present facilities in this regard are fairly comprehensive and adequate. The extension 
education imparted at the CFETC, Kakinada, relates mainly to inland aquaculture. This could be 
profitably· enlarged to include mariculture and also other facets of the fisheries industry. Special 
attention is also required to train these personnel in integrated rural development. 

VOCATIONAL COURSES 

It is noticed that no special employment opportunities are created for the personnel 
undergoing vocational courses in schools and colleges. It is necessary to link these vocational 
courses with suitable employment opportunities at middle and lower levels. 

Reorgani7.ation of Fisheries Education Programs 
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Several agencies of varying standards are at present involved in the fisheries education 
scene. Naturally, there is not much uniformity in their educational programs. Therefore, it is high 
time that the country thinks of evolving a national policy on fisheries education. As mentioned 
earlier, education in agricultural sciences, including fisheries, is the responsibility of agricultural 
universities. Therefore, it is suggested that fisheries education at all levels may be entrusted to 
the agricultural universities. All higher education for training research scientists, teachers, 
managerial and higher level technical personnel may be imparted in these universities. The 

, .. present training arrangements for middle- and lower-level technicians are most of an ad hoc 
nature. It may be worthwhile to establish separate polytechnics under the agricultural universities 
to cater to all such short-term and long-term training requirements: The Fishermen Training 
Centres, which are now being run by State Governments, could then be merged with the 
polytechnics. There will be no need for Central or State Governments to maintain any staff 
training establishments dealing with development, extension, etc. What is now being carried out 
by such training centers, including orientation and refresher courses, may be wholly entrusted to 
the agricultural universities. All specialist personnel, such as farm engineers, extension 
personnel, marketing personnel, etc., may also be prepared by these universities. 

There should be uniformity in the offering of master's and doctorate programs in fisheries 
science in the various fisheries colleges, in the sense that they should conform to the agricultural 
university pattern. The old system of enabling candidates to take these degrees through research 
alone, as is being done in Maharashtra, should be stopped. Further, it is felt that any postgraduate 
program in fisheries science must be built on the foundation of an undergraduate professional 
degree in fisheries science. The present practice of admitting basic science graduates to the 
M.Sc. program in industrial fisheries and M.Sc. and Ph.D. programs in mariculture under Cochin 
University of Science and Technology is felt undesirable. A few such graduates could be 
admitted to postgraduate programs in certain specified areas, but they must be made to take 
necessary remedial courses in fisheries science over a year or so to bring them on par with 
fisheries graduates. 

For the sake of parity of standards and uniformity in fisheries education, it is desirable for 
the various fisheries colleges in the country to adopt the model syllabus recommended by tlre 
ICAR, including compulsory internship. 

National Fisheries University 

The establishment of a national fisheries university has been accepted in principle by the 
!CAR. However, it is to be pointed out that this concept has been rather hazy and has been 
looked at with different perspectives by different people. It is important not to take any hasty 
action in this regard, but to approach the target step by step. To start with, the best existing 

_ . fisheries educational institution may be upgraded into a "deemed university" and later on into a 
---) 
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national fisheries university after building up all the required infrastructure and staff facilties. 
This· should have a loose linkage with all fisheries colleges and fisheries research institutes in the 
country, somewhat on the lines of linkage that exist in Norway in this regard. Such a step would 
certainly serve to .standardize fisheries education and maintain parity of standards in the country. 
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Institution 

Appendix I 
Fisheries Educational and Training Programs in India 

Course Duration 
Admission 

requirement Other details 

Certificate and diploma courses for fisheries operatives, technicians and junior and middle level professional staff 

Fishermen Training 
Centres (Marfue) 

Fishermen Training 
Centres (Inland) 

Marine Fisheries 
Trairiing Centres, 
Gcivernment of 
Gujarat (located 
at'Veraval, Por
bandar and · 
Valsad) 

Central Polytechnic, 
Madras 

State Fisheries Staff 
Training Centres 

Certificate cotirse in 
mechanized 
fishing 

Certificate course in 
inland fishing 
techniques 

Certificate course 
i) Fishing secondhand 
ii) Shore mechanic 
iii) Engine driver 
iv) Processing and 

preservation 
v) Fish processing 

and· handling 
for girls 

vi) Processing and 
preservation for 

·youths 
vii) Gear technologist 
viii) Fishing crafts 
· and gear 
ix) Gear technologist· 

Diploma in Fisheries 
Technology and 
Navigation 

Certificate courses . 

6 to 12 
months 

3 to 6 
months 

10 months 
1o·months 
10 months 
6'months 

3 months 

10 months 

6 months 
1 year 

6 months 

3 years 

1tQ12 
months 

Varies from a pass 
in V Standard 
to VII Standard 

Matriculation 
Matriculation 
Matriculation 
IV Standard 

II Standard 

· IV Standard 

Matriculation 

IX Standard 

Matriculation 

These centers, which can be fou.nd in most 
of the maritime states, conduct programs 
for ·training operatives ·required for man
ning small mechanized vessels which do 
not come unde.r the Merchant Shipping 
Act. Training is imparted in te.chniques 
of fi~ing ii! coastal waters with mecha
nizaj boats, net fabrication and repair 
of nets and baats. 

Such centers exist in Karnataka, Tamil 
Nadu, .Andhra Pradesh, Gujarat and 
possible some other states too. 

All these are stipendiary courses for training 
fisherfolk. 

These are in-service trl!-ining centers op.erated 
by most of the State Governments. for 

·giving initiai .training tojunior technical 
personnel and specia:IiZed training in the 
selected areas to higher· technical · pe~
scinnel. · 

Continued 



Appendix I. Continued 

Institution 

Central Institute of 
Fisheries, Nautical 
and Engineering 
Training (Govern
ment of India), 
with h.eadquarters 
at Cochin and 
branches at 
Madras and 
Visakhapatnarn 

Integrated Fisheries 
Project, Cochin 
(Government of 
liidia) 

Central Food Tech~ 
nologi.cal Re
search Institute, 
Mysqre (Council 
of Seientific 
and Industrial 
·Research) 

Central Institute of 
Fisheries Educa
tion (Indian 
Council of Agri
cultural Research, 
Government of 
India) 

Course 

Certificate courses 
for fisheries 
operatives 

Certificate courses 

Certificate course in 
refrigeration 

Certificate course in 
packaging 

Diploma in Fishery 
Science (D.F.Sc.) 

Certificate ·course in 
Inland Fisheries 
Devefoprnent 
and Administra
tion 

Certificate course in 
Inland Fisheries 
Extension 

Duration 

6 to 18 
months 

Up to 6 
months 

2 to 4 
weeks. 

2 to 4 
weeks 

Admission 
requirement 

Matriculation 

Two years Degree in Science, 
with zoology 
as one of the 
subjects 

One year · · Degree in Science, 
with zoology 
as one of the 
subjects 

10 months Degree in Science, 
with zoology 
as one of the 
subjects 
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Other details 

Conducts several courses for preparing shore 
operatives and operatives required for 
medium and large fishing vessels corning 
under Merchant Shipping Act, viz. Mate 
Fishing Vessel (18 months), Engine 
Driver Fishing Vessel (18 months), Shore 
Mechanics (12 month!>), Radio Telephone 
Operators (9 months), Gear Technicians 
(9 months), Advanced Gear Techni
cians-Diploma Course (12 months), 
Boat Building Foremen (15 months), 
and Teachers for Fishermen Training 
Centers (6 months). 

Conducts short-term training courses i.p. 
freezing plant operation, fish processing, 
pur8e seining, fishing boat designing and 
servicing.of engines and electronic equip
ments. Also provides sea-time to candi
dates for Fishing Secondhand's Examina
tion aild Engine Driver's ticket. 

Short-term course on refrigeration tech~ 

niques .involved in food preservation, 
including fish and meat. 

This relates to packaging used for food, 
including fish. 

This highest level in-service . training pro
gram is conducted at the main institute 
at Born,bay. The intake. capacity is 40 
per year and those eligible are officers 
deputed by Central oi: State Govern
ments, serni-governnient organizations, 
government sponsored undertakings, cor
porations or industrial organizations; 
candidates selected by State or Central 
Government for appointment on com
pletion of .training as fisheries .officers 
and candidates deputed by forejgn 
countries. A few private candidates ar.e 
also admitted, if seats are available. This 
iS a comprehensive course covering es.sen-
tial. aspects of fisheries science. · 

This is conducted at the Institute's Inland 
Fisheries Training Centre at. Barrack
pore, West Bengal; 40 candidates/year. 
The course is open to the same category 
of candidates as for D.F.Sc. The course 
relates to inland fisheries development 
and adrninist~ation. 

Conducted at the Institute's Central Fisher
ies .Extension Training Centre (CFETC), 
Kakfuada, Andhra Pradesh. The category 
of candidates admitted are the same as 
for D.F.Sc.; 25 candidates/year. The 
course covers extension methods and 
techniques relating to inland fisheries 
only. 

Continued 
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Appendix I. Continued 

Institution 

Central Marine 
Fisheries Re
search Institute 
(Inaian C~uncil 
of Agricultural 
Research, Govern
ment of India 
(CiidFRO 

Course 

Certificate course in 
Inland Fisheries 
Operatives 

Orientation training 
course 

Management of fresh
water fish farms 

Management of 
brackishwatei 
fish farms 

Ad hoc courses 

Short-term training 
courses in mari
culture tech
nologies 

Sarnp.ling techniques 
for assessment 
of exploited 
marine fisheries 
resources 

Fisheries resources 
assessment 

Duration 

9 months 

6 months 

4 months 

4 months 

5 days to 
6 months 

Mostly 10 
to 15 
days; at 
times 3 
to 6 
months 
also 

2 weeks 

6 weeks 

Admission 
requirement 

Matriculation or 
equivalent 

Graduate with 
experience in 
organizing and 
collecting fish
eries data 

Graduate with 
experience in 
organizing and 
collecting fish
eries data 

Other details 

Conducted at the. Institute's Regional 
Training Centre for Inland Fisheries 
Operatives at Chinhet, near Lucknow 
in Uttar Pradesh; 40 candidates/year. 
Training is imparted on various opera
tional techniques of inland fisheries, 
with special referenct; to ·fish and· fish 
seed production and reservoir fisheries. 

This is offered at Bombay for imparting 
orientation training to technical per
sonnel deputed by the fisheries depart
ments. The course includes all aspects 
of inland and brackishwater fisheries, 
including. practical and field training. 

Conducted at the Institute's field training 
center at Balabhadrapurarn, Andhra 
Pradesh for the benefit of fi~ farmers, 
entrepreneurs and educated unemployed 
youths. 

Conducted at tb,e Institute's field training 
center at Kakinada in Andhra Pradesh 
for the ·benefit of fish farmers, entre
preneurs and educated unemployed 
youths. 

The Institute conducts periodically several 
other short-term training programs on 
different aspects of fisheries .. 

For technical personnel from State fisheries 
departments, Krishi Vigyan Kendras, 
agricultural universities, ICAR institutes, 
industry, prospective and . practicing 
farmers, etc. Generally, 10 candidates 
are admitted to each course. These 
courses relate to shrimp farming, hatch
ery production of shrimp seed, seaweed 
culture, farming of edible oysters, hatch
ery production of edible oyster seed, 
pearl culture and mussel culture. 

Up to 20 officials from State and Central 
Fisheries Departments, Statistics Depart
ments, ICAR institutes, universities and 
fishing industry are admitted to this 
course. The trainees are taught basic 
sampling techniques leading t<r"strat,ified 
multistage random sampling d~n lind 
its ·application for the coll.ection . 6f 
marine fisheries .resources data, iden
tification of species, gears and -crafts, 
and estimation of catch and e{fort data. 

Up to 20 officials from State and Central 
Fisheries Departments, Statistics Depart
ments, ICAR institutes, universities and 
fishing industry are admitted to this 
course. The training imparted relates 
to application of quantitative methods 

Continued 



Appendix I. Continued 

Institution 

I 
1Central Institute 

of Freshwater 
Aquaculture 

. (CIFA), Kausal
yagang, Orissa 
(Indian Council 
of Agricultural 
Research, 
Government 
of India) 

Central Inland Fish
eries Research 
Institute, Barrack
pore, West Bengal 
(Indian Council 
of Agricultural 
Research, Govern
ment of India)_ 

Course 

SCUBA diving 

Postharvest tech
nology in fish
eries 

Training on-board 
fishing vessel 

Summer Institutes 

Short-term ad hoc 
training pro
grams 

Network of Aqua
culture Centers 
in Asia (NACA) 
training 

Short-term ad hoc 
courses 

Duration 

8 weeks 

10 days 

1 day 

1 month 

2 to 4 
days 

10 days 
to 3 
months 

6 days 

Admission 
requirement 

Preferably science 
graduates 
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Other details 

in the collection, compilation and 
{lnalysis of fisheries data and in the 
handling of various models associated 
with fish stock assessment. 

The principles of SCUBA diving and. under
water surveying o·f demersal marine 
resources are taught. It is cpnducted 
at Tuticorin. 

Up to 10 candidates from State and Central 
Government Departments, ICAR insti
tutes, Krishi Vigyan Kendras and univer
sities are admitted to this course, which 
de~ls with scientific methods of handling 
and_ processing of fish and shellfish. 

About 20 candidates are taken on-board 
FORV Sagar Sampada foi training in 
oceanography, fishing operations and 
instrumentation. 

The Institute occasionally conducts summer 
institutes in its ·area of expertise. So far 
it has conducted 4 summer institutes 
in coastal aquaculture, breeding and 
rearing of shrimp, hatchery production 
of shrimp seed and culture of shrimp, 
and culture of edible molluscs, res
pectively. 

These are conducted for the benefit of fish 
farmers and fisheries extension officers, 
about 15 of whom are taken for each 
course. The courses are on carp culture, 
induced breeding, fish seed rearing and 
common carp breeding. 

A training program on general aquaculture, 
ranging from 10 to 26 days, is offered 
to senior aquaculturists from Southeast 
Asian countries sponsored by NA.CA. 
The same trainees are also given a· 3-
month course in composite carp culture. 

Apart from these, the institute arranges 
short-term training programs for scien
tists deputed from other institutions 
in India and neighboring' countries. 

At its Krishi Vigyan Kendra at Kakdwip, 
the Institute o.ccasionally conducts ad 
hoc training programs on composite fish 
culture, polyculture of finfish and shell
fish, brackishwater nursery pond manage
ment, culture .of tiger shrimp, brackish
water. shrimp and fish seed collection 
techniques, paddy-cum-prawn· and f"~h 

culture in saline soil, gear. fabrication 
and selectfon of craft, and preservation 
of nets and boats. 

Continued 
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Centrll Institute of 
Fikhelies Tech
ndlogy (CIFT), 
Cdchin (Indian 
Cduncil of Agri-

' cu
1

ltural Research, 
GOvernment of 
India) 

I 
Fishefy Survey of 

Inliia, Bombay 
(Government 

o11ndia) 

I 
I 

MarJe Products I . 
E~port Develop-
ment Authority 

I..· 
(MPEDA), Cochin 
Mlnistty ofCom
mbrce, Govern
mbnt of India 

I 
I 
I 

I 

Course 

Certificate course in 
in strum enta tio n 
and methodology 
in fishing gear 
investigations 

Other short-term 
courses 

Refresher courses 

In-vessel training 

Brackishwater 
Shrimp Culture 
and Extension 

*Shrimp· Hatchery 
Management 

*Brackishwater 
Shrimp Farm 
Management 
and Extension 

*Site selection, 
design and con
stniction of 
shrimp farm 

*Shrimp hatchery 
design and 
construction 

*Culture of live 
food organisms 
for shrimp · 
hatcheries 

Duration 

7 days 

1to7 
d_ays 

1 week 
to 2 
months 

1 month 

2 months 

3 ino~ths 

2 weeks 

2 weeks 

6 weeks 

Admission 
requirement 

A degree in biologi
Cal science, with 
working knowl
edge in aqua
culture 

For courses marked 
(*), a degree in 
biological 
science, with 
working knowl
edge in aqua
culture 

Other details 

Open- to candidates from govei:nment, 
autonomous and private organizations 
engaged in work on fishing gear, tech- . 
nology. The course relates to the utility 
of ·wire telemetering instruments for 
instantaneous acquisition of data on 
operational features of different fishing 
gear. 

A number of ad hoc training programs are 
conducted on specific request for 
technical personnel from the industry 
and State fisheries departments in 
several_ areas of fishing craft technology, 
fishing gear technology, fish processing 
technology, reservoir fishing, quality 
contro 1, refrigeration and air-condition
ing, gas chromatography, handling and 
transportation of fish, etc. 

Conducted on specific request for the bene
fit of technical supervisors from fish 
processing establishments on th_e latest 
techniques in their field. 

This institutes imparts in-vessel training to 
the trainees who have 'successfully com
pleted institutional training at CIFNET 
for obtaining requisite sea-time to 
qualify for_ Coinpetency Certificate 
examination for fishing secondhand and 
engine driver. 

This course is periodically conducted at 
the shrimp farm project complex of 
MPEDA at Cochin to impart basic 
know-how of shrimp farm management 
technology to district-level. fisheries 
extensfon officers and· entrepreneurs 
engaged ·in shrimp culture. Up to _ 20 
sponsored candidates are taken in each 
batch. · 

These five courses (marked (*)) are pro
posed to be coiiducted in place of the 
present course (above) "Brackishwater 
Shrimp Culture and Extension" when 
MPEDA's training facilities are fully 
established. The intake per batch will 
be 30 for Sl. No. 2, 50 for· Sl. No. 3 
and 20 each for the rest. 

Continued 
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Institution 

College of Fisheries, 
University of 
Agricultural 
Sciences, 
Mangalore 
(erstwhile 
MPPTC stands, 
merged in 
this College) 

Fisheries Research 
and Training 
Centre, G.B. 
Pant University 
of Agriculture 
and Technology, 
Pantnagar, Uttar: 
Pradesh 

Course 

· Orientation course 
in fisheries 
science 

Refresher courses 
in aquaculture 

Fish Processing Tech
nicians' Course 

Ad hoc training in 
advanced tech
nology in fish 
processing 

·Summer Institutes 

Diploma in Fish 
Culture and. 
Technology 
(DFCT) 

Provision of train
ing/research 
facility to 

· scientists 

Extension workers' 
training pro
gram 

Fish farmers' train
ing programs 
in aquaculture 

Duration 

3 to 6 
weeks 

lto 2 
weeks 

3 months 

Up to 7 
days 

3 to 4 
weeks 

1 year 

6 months 

7 to 15 
days 

Admission 
requirement 
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Other details 

This is periodically offered for the benefit 
of junior technical fisheries personnel 
of the State government who have had 
no exposure to any technical training 
earlier. 

Organized periodically for the benefit of 
middle-level and senior fisheries officers 
of the State government. 

An in-service course organized periodically 
for fish processing techilicians employed 
in government and private sectors fro_m 
all over the country, under sponsorship 
byMPEDA. 

This is organized for deputees from the fish 
processing industry on request. 

The College perio!lically conducts these DJ. 
its area of expertise for scientists from 
unive~sities, research institutes and devel
opment departments. So far it has con
ducted 5 summer institutes, 3 on dif
ferent aspects of fish processing tech
nology and one each on fish diseases 
and aquatic pollution. 

This is a purely vocational course planned for 
fisheries graduates for giving them pro
fessional competence. It will be con
ducted whenever there are adequate 
applicants. 

The College provides working facilities for 
many highly qualified scientists to WQrk 
in an honorary capacity for getting 
acquainted with .research methodology 
in fisheries. Special training i~ also 
offered to individual scientists from 
other universities and research institutes 
on request. Facilities are also provided 
to foreign scientists for wqrking on 
short-term research projects. 

This course is conducted twice a year, the 
intake being 20 per batch. 

These short-term training prot:rams are 
periodically arranged on certain aspects 
of aquaculture, such as seed production 
and culture of Indian and exotic carps. 

Continued 
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Appe~dix L Continued 

,I 
Institution I . 

Indian Institute of 
Technology, 
Khkagpur, 
Wek Bengal, 

Indiia 

Lal Bahadur Shastri 
Na~tical and 
Enitineering 
College, Bombay 

Colleg~ of Fisheries, 
University of 
Agticultural 
SciJnces, 
Ma~galore 

Fish~ri~s College, 
Tantil Nadu 
Agrlcultural 
uruiersity, 

I 

Tuticorin 
I 

Collegelof Fisheries, 
Kerhla Agri-

· 1 

cultural U niver-
sity J Cochin 

I 
Collegejof Fisheries, 

Konkan Krishi 
Vid~apeeth, 

~:t:~~~ra 
College lof Fisherie.s, 

Orissa University 
of ~griculture & 
Technology, 
Ra~ailunda, 
Orisk 

Fisheri~l College, 
G.BJ Pant Univer
sity pf Agriculture 
& Tl(chnology, 
PantF.gar, Uttar 
Pradesh 

Course 

Military personnel 
prerelease train
ing program in 
aquaculture 

Fish Farm Construc
tion 

Water management 
system in aqua
culture farms 

Certificate of com
petency course 
for skipper 
(Fishing) 

Bachelor of Fishery 
Science 
(B.F.Sc.) 

B.F.Sc. 

B.F.Sc. 

B.F.Sc. 

B.F.Sc. 

B.F.Sc. 

Duration 

21 days 

2 months 

1 month 

3 months 

Admission 
requirement 

/ 

Undergraduate degree programs 

4 years 

4 years 

4 years 

3 years 

4 years 

4 years 

A pass in Pre-Univer
sity Course or 
its equivalent 
(XII Std), with 
physics, chem
istry, mathema
tics and biology 
as optional 
subjects 

Other details 

This is conducted once a year. 

These short-term courses are offered by 
aquacultural engine(,lring section ·of the 
Department of Agricultural Engineering. 

A comprehensive professional course in 
fisheries science, covering all aspects 
of inland fisheries, marine fisheries, 
technology and connected disciplines. 
Intake 40 per year, with one-third 
reserved for candidates from other 
States and neighboring countries. A 
major field cif specialization is offered 
in the final year in aquaculture, fish 
processing technology or fishing tech
nology. 

Similar to that offered at Mangalore; started 
in 1977; intake 20 per year. 

Similar to that offered at Mangalore; started 
in 1979; intake 20 per year. 

Similar to that offered at Mangalore; started 
in 1981; intake 22 per year. 

Similar to that offered at Mangalore; started 
in 1981; intake 16 per year. 

Similar to that offered at Mangalore; started 
in July, 1985; intake 21 per year. 

Continued 



Appendix I. Continued 

Institution 

College of Fisheries, 
Rajendra Agri
cultural U niver
sity, Dhoti, 
Bihar 

College of Fisheries, 
Assam Agri
cultural U niver
sity, Jorhat, 
Assam 

College of Fisheries, 
Mangalore 

College of Fisheries, 
Tuticorin 

College of Fisheries, 
Cochin 

College of Fisheries, 
Ratnagiri 

College of Fisheries, 
Rangailunda, 
Orissa 

Course 

B.F.Sc. 

B.F.Sc. 

Master of Fishery 
Science 
(M.F.Sc.) in 
Fish Production 
& Management 

M.F.Sc. in Industrial 
Fisheries Tech
nology 

Ph.D. 

M.F.Sc. 

M.F.Sc. (Aqua-
culture) 

M.F.Sc. (Fishery 
Biology) 

M.Sc. (Fisheries) 

Ph.D. 

M.F.Sc. 

Ph.D. 

Duration 

4 years 

4 years 

Admission 
requirement 

Postgraduate degree programs 

2 years 

2 years 

3 years 

2 years 

2 years 

2 years 

2 years 

2 years 

2 years 

3 years 

Admission is re
stricted to 
B.F.Sc. 
graduates 

Admission is re
stricted to 
B.F.Sc. 
graduates 

Only holders of 
M.F .Sc. degree 
in the concerned 
area 

B.F .Sc. degree 

B.F.Sc. degree 

B.F.Sc. degree 

B.F.Sc. degree 

M.Sc. (Fisheries) 

B.F.Sc., B.Sc. 
(Hons) (Zool
ogy) with dip
loma in Fish
eries or M.Sc. 

M.F.Sc. or M.Sc. 
(Zoology) with 
D.F.Sc. 
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Other details 

Similar to that offered at Mangalore; started 
in·1987. 

Similar to that offered at Mangalore; started 
in 1987. 

These courses, which were started in 1974, 
consist of both course work and re
search. Fifteen students are admitted 
for M.F.Sc. in Fish Production and 
Management and ten for ' M.F .Sc. in 
Industrial Fisheries Technology every 
year. 

This program, which was started in 1979, 
is offered in ·Fisheries Biology, Aqua
culture, AquatiC -Biology, Fisheries 
Oceanography and Fish Processing Tech
nology. This_also consists of both course 
work and research. Generally, two 
students in each Sl;lbject _are admitted 
every year. 

Started in 1982. It is of generalized nature 
without specialization in any subject 
or stream. Five students are admitted 
every year. 

Commenced in 1985, the annual intake 
being 4. 

Commenced in 1985, the annual intake 
being 4. 

This · program is only by research .and is 
offered at the College of Fisheries, 
Ratnagiri, Marine Biological Resear.ch 
Station, Ratnagiri and Taraporevaia 
Marine Biological Research Station at 
Bombay. Total annual intake· is 6. 

This is also only by research and is offered 
both at Ratnagiri and Bombay. 

It is proposed to start these two programs 
with effect from June 1987 in colla
boration with the UNDP Centre of 
Advanced Studies in the CIFA, Kausal: 
yagang. 

Continued 
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Apphndix I. Continued 
I . 
i 
I 

I 
I • • 
?stltut1on 

I 
CIFE, Bombay 

I 

' 
CFTRI, Mysore 

i 
CMF~U, Cochin 

I 

' 

Cochin University of 
Science and 
Tkhnology, 

I . 
Cochin 

Department of 
A/iuatic Biofogy 
arid Fisheries,· 
U~iversity of 
Kbrala, Trivan
drfm, Kerala 

I 
: 

lndiari Institute of 
T~chnology, 
Kharagpur, 
w¢st Bengal 

Course 

M.Sc. (Fisheries 
Management) 

M.Sc. and Ph.p. 
by research 

M.Sc. Degree con
ferred by Univer

. sity of Mysore 
(Food Tech
nology) 

. M.Sc. Degree con
ferred by 
Cochin Univer
sity of Science 
and Technology 
(Mariculture) 

Ph.D. Degree con
ferred by Cochin 
University of 
Science and 
Technology ' 
(Mariculture) 

M.Sc. (Industrial 
Fisheries) 

M.Sc. (Marine 
Biology) 

M.Sc. (Oceano
graphy) 

Ph.D. (Marine 
Biology) 

Ph.D. (Oceano
graphy) 

M.Sc. in Aquatic 
Biology an!! 
Fisheries· 

M.Phil. in Aquatic 
Biology and 
Fisheries 

Ph.D. by research 
only 

M. Tech. in Aqua
cultural Engineer
ing 

Duration 

2 years 

2 years 

2 years 

3 years 

5 semeir
ters, each 
of six 
months 

2 years 

2 years 

3 years 

3 years 

2 years 

1 year 

1% years 

Admission 
requirement 

B.F.Sc. or degree 
in science with 
zoology as one 
of the subjects 

B.F.Sc. or B.Sc. 
~egree in 
zoology, botany; 
chemistry or 
biochemistry 

·M.F..Sc. or M.Sc. 
(Mariculture 
or M.Sc. 
(Industrial 
Fisheries) or 
M.Sc. in zoology, 
botany, chemistry 
or biochemistry 

Graduates in biologi
caf sciences 

B.Sc. 

B.Sc. 

M.Sc. (Marine Biology), 
M.F.Sc. 

M.Sc. (Oceanography) 

Graduates in biological 
sciences 

Other details 

Commenced during 1984-85 under affilia.:. 
tion to Bombay University, the annual 
intake being twelve. 

The institute is recognized by some Indian 
Universities as a ·study center for master's 
and doctorate degrees by resea_rch fa 
applied zoology. 

A comprehensive course in food technology, 
including fish processing technology. 
Also provision for specializing in fish 

· processiiig technology. 

Consists of both cpurse wprk and i:esearch. 
The annual intake is 10. 

This program also consists of both course 
work and research. The annual intake 
is 10. 

M.Sc. degree in aquatic 
biology and fisheries 

B.E. Conducted by t}Je Aquacultural Engineer
ing Section of the Department er" Agri
cultural Engineering. Speci~ation is 
in planning, designing and construction 
of fish farms. 

Continued 



Appendix I. Continued 

Admission 
Institution Course Duration requirement ' Other. details 

Andhra University, M.Sc. (Marine Science) 2 years 
Waltair, Andhra M.Sc. (Oceanography) 2 years 
Pradesh Ph.D. (Marine Science) 3 years 

Ph.D. (Oceanography) 3 years 

Centre of Advanced M.Sc. (Marine Biology) 2 years 
Studies in by course work 
Marine Biology, Ph.D. (Marine Biology) 3 years 
Annamalai Uni- by research only 
versity, Porto novo 

Karnatak University, M.Sc. (Marine Biology) 2 years B.Sc. By course work only. 
Dharwad Ph.D. (Marine Biology) 3 years M.Sc. By research only. 

Sukhadia University, M.Sc. (Lirnnology) 2 years B.Sc. By course work only. 
Udaipur 

Shopal ·university, M.Sc. (Freshwater 2 years B.Sc. By course work only. 
Bhopal Biology & 

Lirnnology) 

Goa University, M.Sc. (Marine 2 years B.Sc. By course work only. 
Goa Science) 

Other fisheries-related programs in' traditional universities 

'Fisheries', 'Fishery Biology' or 'Ichthyology' is offered as. a special subject in M.Sc. (Zoology) course in several Indian 
~niversities. Knowledge in one or more areas of Fishery Science is also imparted in M.Sc. course in Bio-Sciences (Mangalore Univer
sity) and M.Sc. course in 'Biological sciences' (Madurai Kamaraj University). Facilities are also available in most of these universities 
for Ph.D. work on fish or fisheries by research only. Some universities also permit candidates to work.for Ph.D. in central fisheries 
institutes and the National Institute of Oceanography (NIO), Goa. However, all these degrees are in zoology, marine science, m rine 
biology, bio-sciences or biological sciences and not in fisheries science. 

Institution and 
discipline 

College of Fisheries, 
Mangalore, Karnataka 

Aquaculture 
Fisheries Biology 
Fisheries Oceanography 
Aquatic Biology 
Fish Processing 

Technology 
Fisheries Engineering 
FiSheries Microbiology 
Fisheries Economics 
Fisheries Biochemistry 
Fisheries Statistics 
Physical Education 
Basic Sciences and 

Humanities 

Appendix II 
Discipline-Wise Distribution of Teachers in 
Fisheries Colleges of Karnataka and Kerala 

Director of 
Instruction/ 

Dean 

1 

Head of 
Division 

1 

Faculty cadres 

Professor 

1 
1 
1 
1 

1 

1 

Associate 
Professor/ 

Reader 

2 
1 
1 

4 
2 
1 
1 
1 
1 

Assistant 
Professor/ 
Lecturer 

4 
8 
1 
2 

6 
5 
1 
2 
1 
1 
1 

4 

Instructor/ 
Junior 

Assistant 
Professor 

2 
5 
1 
1 

5 
3 
2 
1 
2 

3 
Continued 
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Appendix II. Continued 
I 

I 
I 

I 
Institution and 

discipline 
I 

College !of Fisheries, 
Cochin, Kerala 

I 
Aquaculture 
Fisheri~s Biology 
Aquati9 Biology 
Fisheries Oceanography 

I . 
Meteorology 
Fish Prclcessing 

Technology 
Fisherie1s Engineering 
Fisherie~ Biochemistry 
Fisherie~ Microbiology 
Fisherie~ Statistics 
Basic sdiences and 

Hmrlanities 
Research (Discipline 

not ~ecified) 
I 

I 
I 
I 
I 

Director of 
Instruction/ 

Dean 

1 

Faculty cadres 

Head of 
Division Professor 

1 

2 

Appendix ill 

Associate 
Professor/ 

Reader 

2 
1 

1 

1 
1 

1 

Discipline-Wise Details of Fisheries Graduates from 
Some Institutions in India 

Number graduated in 

M.Sc. 
M.Sc. 

Assistant 
Professor/ 
·Lecturer 

2 

2 
1 

1 

2 

Name of institution B.F .Sc. 
M.F.Sc. 

(IFT) 
M.F.Sc. 
(FPM) 

(Fisheries 
Management) (Mariculture) M.F:Sc. 

Ph.D. 
(FPT) 

I 

I 
College 6f Fisheries, 

Mangalore 

I 
College Of Fisheries, 

Panahgad, Cochin . I 

College Jf Fisheries, 
Ratnkgiri, 
Mah~rashtra 

I 
Central Institute of 

Fish~ries Educa-
' tion, 1Bombay 

FisheriJ College, 
Tutidorin 

College lf Fisheries, 
Rang~ilunda, 
Oriss!t 

I 
Central Marine 

Fish~ries Re
search Insti
tute, ;cochin 

*Est*1ated figure. 

I 

399 54 103 1 

37 

59 

10* 

110* 15* 

28* 

49 

Instructor/ 
Junior 

Assistant 
Profesoor 

3 
1 

1 

1 

Ph.D. 
(Mariculture) 

5 

Note: Information on the number of graduates in other related subjects, such as limnology, freshwater biology and limnology, marine 
scienc\e, marine biology, aquatic biology and fisheries, oceanography, etC. is not readily available. I . , 

i 
I 
I 



Higher Fisheries Education 
in Indonesia 

H.M.EIDMAN 
Faculty of Fisheries 

Bogor Agricultural University 
Bogor, Indonesia 

Eidrnan, H.M. 1988. Higher fisheries education in Indonesia, p. 53-59. In Fisheries Education and Training in Asia: 
Workshop Proceedings. Asian Fish. Soc. Spec. Puhl. 2, 162 p. Asian Fisheries Society, Manila, Philippines. 

Abstract 

The development and status of Indonesian fisheries educational institutions are described. Eleven public and five 
private universities, two academies and several vocational schools provide fisheries courses. ' 

Historical Perspective 

Education in general and fisheries education in particular during the colonial era in 
Indonesia was veryliniited. After independence, the Department of Agriculture established the 
Academy of the Department of Agriculture with Study Program in Fisheries. In 1953/1954 
several fisheries scientists attempted to establish a Faculty of Fisheries at the University of 
Indonesia, but failed due to inadequate facilities and teaching staff. 

In 1958, the dean or the Faculty of Agriculture, University oflndonesia, formed a 
committee for the establishment of the Faculty of Fisheries, and the President of the Republic of 
Indonesia accepted the proposal. Subsequently, in the academic year 1960/1961 the Department 
of Marine Fisheries was founded in the Faculty of Veterinary Science and Animal Husbandry, 
and in the academic year 1961/1962 the Department of Inland Fisheries was founded at the 
Faculty of Agriculture; both are located in Bogor. 

In September 1963, Bogor Agricultural University was founded under the Department of 
Education and Culture and concurrently the first Faculty of Fisheries was established by 
combining the Department of Marine Fisheries and the Department of Inland Fisheries. In its 
early development, the Faculty of Fisheries was supported by the Kentucky Contract Team, 
US AID. 

Status 

Presently there are eleven public universities with a degree program in fisheries. In 1980, to 
accommodate the needs of these universities and other institutions, Bogor Agricultm:al 
University began a graduate program in aquatic sciences (fisheries) and in 1985 started offering 
courses for fisheries polytechnic teachers. . 

The Department of Agriculture presently operates one Academy of Fisheries; two vocational 
schools for aquaculture ·and two vocational schools for fishing techniques. In addition, there are 
some vocational schools that belong to local government and private institutions. 
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I 
IThe objectives of fisheries education are similar to those of education in general in 

Indo,nesia. Education.and particularly higher education are expected to play an important role in 
fulfiping the demands for innovation and development, and in providing the needed manpower. 

[fhe overall structure of the Indonesian education system is shown in Fig. 1, and the fisheries 
study program areas of the 11 public universities are given in Table 1. As an example, the course 
topies ea,ch semester for the Institut Pertanian Bogor are detailed in Table 2. After the third 
sem~ster, students follow one of the streams in Table 2 for the remaining five semesters. The 
num,ber of students and teaching staff at public universities are shown-in Table 3, and the 
number of graduates from the public universities is indicated in Table 4. There are about 4,000 

I • 
studynts and only 340 teachers. 

[n addition there are a number of private universities which have recently begun to offer 
fisheries education (Table 5). There is one government and one private academy which offer a 
dipl~ma in fisheries. Details with numbers of graduates in 1986 are given in Table 6. 

Most manpower needs are in government service. The various agencies taking graduates are 
sho~n in Fig. 2. . · 

[fhe fourth 5-year plan for Indonesia requires a total of 3,000 graduates (B.Sc.) and 4,000 
diploma holders. Also needed are 9,600 marine fisheries technicians and 10,750 fisheries 
extehsion workers. 

Table 1. Faculties and departments of fisheries at public universities. 

University 

Institut Pertanian Bogor, Bogor 

University of Riau, Pekan Baru 

Brawijaya University, Malang 

Lambung Mankurat University, 
Bangerbaru 

University of Sam Ratulangi, 
Menado 

Pattimura University, Ambon 

Diponegoro University, 
Semarang 

University of Padjadjaran, 
Bandung 

Gajah Mada University, 
Yogyakarta 

University of Mulawarman, 
Samarinda 

Hasanuddin University, 
Ujung Pandang 

Faculty 

Fisheries 

Fisheries 

Fisheries 

Department 

Aquaculture 
Aquatic Resource Management 
Fisheries Resources Exploitation 
Fisheries Economics and 

Management 
l"isheries Product Technology 

Aquatic Resource Management 

Fisheries Product Technology 

Aquatic Resource Management 

Fisheries Aquaculture 
Aciuatic Resource Management 
Fisheries Product Techpology 

Fisheries Aquatic Resource Management 
Fisheries Product Technology 

Fisheries. Aquatic Resource Man3.gement 
Fisheries Product Technology 

Animal Husbandry Fisheries 

Agriculture Fisheries 

Agriculture Fisheries 

Agriculture Fisheries 

Animal Husbandry Fisheries 

Study program 

Aquaculture 
. Aquatic Resource Management 
Fisheries Resources ExP,loitation 
Fisheries Economics and 

Management 
Fisheries Product Technology 

Aquaculture 
Fisheries Economics and 

Management 
Fishing Technology 
Fisheries Product Technology-

Aquatic Resource Management 
Fisheries Product Technology 
Fisheries EconOmiCs and 

Management 

Aquaculture 
Aquatic Resource Management 
Fisheries Product Technology 

Aqu:itic Resource Management 
Fisheries Product Technology 

Aquatic Resource Management 
Fisheries Product Technology 

Fisheries 

Fisheries 

Aquaculture 
Aquatic Resource Management 
Fisheries Product Te~hnolpgy 

Aquaculture 
Aquatic Resource Management 
Fisheries Economics and 

Management 

Fisheries 



Table 2~ First year general curriculum at IPB (all students have to take the same course). 

First and Second Semester 

Mathematics I 
Mathematics II 
Fundamental Chemistry I 
Fundamental Chemistry II 
Introduction to Economics 
Fundamental Physics 
Introduction to Agrisciences 
Religion · 
Biology 
Pancasila (State Philosophy) 
Military Science 
hidonesian Language 
English 
Rural Sociology 

Total credits 

Credits 

1 
2 
3 
2 
2 
2 
3 
3 

36 

Third Semester (general curriculum for the faculty of fisheries, all fisheries students have to take the 
same course) 

Introduction to Fisheries Science 
Fundamental Management 
Aquatic Invertebrates 
General Ecology 
Basic Climatology 
Ichthyology 

Total credits 

Fourth Semester 

Statistical Methods I 
Fisheries Economics 
Introduction to Biochemistry 
Fundamental Limnology 
Introduction to Oceanography 
Physiology of Aquatic Animals 
Practical AQ uaculture 

Total credits 

Fifth Semester 

Fundamental Microbiology 
Fisheries Extension 
Water Productivity 
Oceanographical Dynamics 
Basis of Aquaculture 
Pond Engineering 
Water Chemistry 

Total credits 

Sixth Semester 

Study Program: Aquaculture 

Introduction to Fish Technology 
Experimental Design 
Fisheries Prnduct Marketing 
Aquaculture System & Technology I 
Fish Breeding 
Fish Parasitology 
Water Quality Management 

Total credits 

Credits 

2 (2 -0) 
3 (3 - 0) 
3 (2- 3) 
4 (3 - 3) 
3 (2-3) 
4 (3 - 3) 

19 

Credits 

3 (3 - 0) 
3 (3 - 0) 
3 (2 - 3) 
3 (2 - 3) 
3 (2- 3) 
3 (3 - 0) 
3 (I - 4) 

21 

.Credits 

3 (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 
3 (2- 3) 
4 (3 - 3) 
4 (3 - 3) 
3 (3 - 0) 

23 

Credits 

2 (2 -0) 
3 (3 -0) 
4 (3 - 3) 
4 (3 - 3) 
3 (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 

22 

Seventh Semester 

Aquaculture System & Technology II 
Aquaculture Development 
Fish Hatchery Management 
Fish Food and Feeding 
Fish Diseases 

Total credits 

Eighth Semester 

"Student's Study Service (KKN) 
and Field Practical Work 

Seminar 
Special Problems 

Total credits 

Total Overall Credits for Study Program Aquaculture: 147-15 I. 

Study Program: Aquatic Resource Management 

Fourth Semester 

Statistical Methods I 
Fundamental Limnology 
Introduction to Oceanography 
Hydro biology 
Physiology of Aquatic Animals 
Fisheries Biology 
Fisheries Economics 

Total credits 

Fifth Semester 

Statistical Methods 11 
Planktonology 
Water Productivity 
Oceanographical Dynamics 
Ecology of Aquatic Resources 
Sampling Methods 
Introduction to Aquaculture 

Total credits 

Sixth Semester 

Applied Oceanography 
Marine Tropical Ecology 
Population Dynamics 
Aquatic Resources 
Water Quality Management 
Tropical Fisheries Management 
Fishing Methods 

Total credits 

Seventh Semester 

Aquatic Resources Management 
Conservation of Aquatic Resources 
Quantitative Aquatic Ecology 
Marine Fisheries Resources Management 
Freshwater Fisheries Resources Management 
Capita Selecta 

Total credits 

55 

Credits 

4 .(3 - 3) 
2 (2 -0) 
2 (2-0) 
4 (3 - 3) 
3 (2 -3) 

15 

Credits 

4 8 

1 
6 

11 - 15 

Credits 

3 (3 -0) 
3 (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 
3 (3 -0) 
3 (2 - 3) 
3 (3 -0) 

21 

Credits 

(2 - 3) 
3 (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 
4 (3 - 3) 
3 (2 - 3) 
2 (2 - 0) 

21 

Credits 

2 (2 -0) 
3 (2- 3) 
3 (2 - 3) 
4 (3 - 3) 
3 (2 - 3) 
3 (2 - 3) 
3 (3 - 0) 

21 

Credits 

3 (3 - 0) 
3 (2 - 2) 
2 (2- 0) 
3 (3 - 0) 
3 (3 -0) 
2 (2 -0) 

16 

Continued 
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Table 2. Continued 

Eighth Semester , 

Student's Study Selice (KKN), 
and Field Practic~l Work 

Seminar I 
Special Problems 

' Total credits: 

Credits 

4 -

11 - 15 

Total Overall Credits fof Study Program Aquatic Resources Management: 145-149. 

Study Program: Fisheries Resources Exploitation 

Fourth Semester 
I 

Statistical Methods i 
Fisheries Economics

1 

Introduction to FisHeries Technology 
Introduction to Oc~nography 
Fisheries Biology I 
Fishing Gear 
Fishing Methods 

Total credits ; 

Fifth Semester 

' Statistical Methods I\ 
Fresh Fish Handling j 
Oceanographical Dynamics 

i Sampling Methods I 
I Fishing Boat ' 
l Fishing Harbor I 

Total credits ! 

Si'xth Semester 

i 

Fisheries Cooperativbs 
Fisheries Product M:irketing 
Hydro biology i 
Fish Behavior ' 
Navigation I 
Fishing Ground 

Total credits 

Seventh Semester 
l 

! Capita Selecta 
Seamanship 

; Navigation II 
,Seagoing Practice 
Fishing Instruments I 
Fishing Operation (lf.O.) 
Computer Applicati~n in F.O. 

Total credits ! 

Eighth Semester 
i 

Student's Study Se~ice (KKN), 
and Field Practical Work 

Seminar I 
Special Pro b.lem s I 

Total credits 

Total Overall Credits fo1 Study Program Fisheries Resource Exploitation: 
I 

I 
I 

Credits 

3 (3 -0) 
3 (3 -0) 
2 (2- 0) 
3 (2- 3) 
3 (2 - 3) 
4 (3 - 3) 
4 (3 - 2) 

22 

Credits 

3 (3 - 0) 
:i (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 
4 (3 - 2) 

(2 - 2) 

Credits 

3 (2 - 3) 
4 (3 - 3) 
3 (2- 3) 
3 (3·- 0) 
4 (3 - 3) 
4 (3 - 2) 

21 

Credits 

3 (3 -0) 
4 (3 - 3) 
3 (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 
2 (2 - O) 
2 (1-'3) 

20 

Credits 

6 
1 
6 

13 

144-148. 

Study Program: Fisheries Economics and Management 

Fourth Semester 

Statistical Methods 
Fishing Gear 
Fishing Methods 
Hydro biology· 
Fisheries Economics 
Fisheries Law and Regulation 
Aquatic Resources 

To\al credits 

Fifth Semester 

Introduction to Aquaculture 
Statistical Methods II 
Theory of Microeconomy 
Basic Accounting 
Fisheries Extension 
Capita Se.Joela 

Total credits 

Sixth Semester 

Introduction to Fish Technology 
Fisheries Biology 
Demography 
Fisheries Cooperatives 
Fisheries Product Marketing 
Fisheries Resource Economics 
Theory of Macroeconomy , 

Total credits 

Seventh Semester 

Aquaculture Enterprise 
Fishing Enterprise 
Social Research Methodology 
Fishing Industry Management 
Project Evaluation Meth. & Tech. 
Fisheries Policy & Strategy 

Total credits 

Eighth Semester 

Student's Study Service (KKN), 
and Field Practical Work 

Seminar 
Special Pro bl ems 

Total credits 

Credits 

3 (3 - 0) 
4 (3 - 3) 
3 (3 - O) 
3 (2 - 3) 
3 (3 - or 
3 (3 -0) 
4 (3 - 3) 

23 

Credits 

2 (2 - 0) 
3 (3 - 0) 
3 (3 - 0) 
3 (3 -0) 
3 (2 - 3) 
3 (3 - 0) 

17 

Credits 

(2 - 0) 
(2 - 3) 

3 (2 - 3) 
3 (2 - 3) 
4 (3 - 3) 
3 (3 - 0) 

(3 -0) 

20 

Credits 

3 (2- 3) 
3 (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 

18 

(2 - 3) 
(3 - 0) 

Credits 

4 - 8 
1 
6 

11- 15 

Total Overall Credits for Study Program Fisheries Economics and Management.: 144-148. 

Study Program: Fisheries Product Technology 

Fourth Semester 

Statistical Methods l 
Introduction to Biochemestry 
Physiology of Aquatic Animals 
Fisheries Economics 
Food Law 
Fishing Methods 
Introduction to Fish Technology 

Total credits 

Credits 

19 

(3 - 0) 
(2 - 3) 
13 - 0) 
(3 - 0) 

12 - 0) 
13 - 0) 
12 - 0) 

Continued 



Table 2. Continued 

Fifth Semester 

Fundamental Microbiology 
Fresh Fish Handling 
Low Temperature Processing 
Nutrition Aspects of Fish 
Fisheries Extension 
Fishing Enterprise 
Layout and Material Handling 

Total credits 

Sixth Semester 

High Temperature Processing 
Traditional Processing and Byproduct 
Food Microbiology 
Experrrnental Design 
Fish Marketing 
Aquatic Resources 

Credits 

3 (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 
2 (2 - 0) 
3 (2 - 3) 
3 (2.- 3) 
3 (2 - 3) 

20 

Credits 

(2 - 3) 
(2 - 3) 

4 (3 - 3) 
3 (3 - 0) 
4 (3 - 3) 
4 (3 - 3) 

Seventh Semester 

Fi;.sheries Product Quality Improvement 
Capita Selecta 
Toxicology and Hygiene 
Food Packing Technology 
Processing Techriique of Fisheries Prodrict 
Fishing Industry Manageme<1t 

Total credits 

Eighth Semester 

Student's Study Service (KKN), 
and Field Practical Work 

Seminar 
Special Problems 

Total credits 

57 

Credits 

3 (2- 3) 
2 (2 - 0) 
3 (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 
3 (2 - 3) 

17 

Credits 

6 - 8 
I 
6 

13 - 15 

Total Overall Credits for Study Program Fisheries Product Technology: 145-147. 

Total credits 21 

Table 3. Total student body and teaching staff at public universities, in faculty or department of 
fisheries. 

Student body Fisheries teaching staff 
~niversity /faculty /department (undergraduates) (Ph.D.·- M.S. - B.S.) 

IPB/Fisheries 749 (Oct. '86) 105 (21 2Ci 64) 
(freshmen excl.) 

UNRl/Fisheries 518 (1984) 37 ( 2 5 30) 
UNIBRAW /Fisheries 466 (1984) 36 ( 0 2 34) 
UN LAM/Fisheries 401 (1984) 29 ( 1 1 27) 
UNSRAT /Fisheries 502 (1984) 32 ( 0 2 30) 
UNP A TTI/Fisheries 407 (1984) 17 ( 0 1 16) 
UNDIP/Fisheries Department 506 (1986) 34 ( 3 4 27) 
UNPAD/Fisheries Department n.d. 17 ( 2 1 14) 
UGM/Fisheries Department n.d. 8 ( 1 0 7) 
UNMUL/Fisheries Department n.d. 8 ( 0 1 7) 
UNHAS/Fisheries Department n.d. 17 ( 2 7 8) 

Table 4. Numbers of fisheries graduates at public universities in Indonesia. 

Year 
University Up to 1980 1981 1982 1983 1984 1985 1986 

!PB 411 47 68 79 96 95 134 
UNRI 29 5 8 3 3 n.d. n.d. 
UNIBRAW n.d. n.d. ~.d. 21 52 n.d. n.d. 
UN LAM 33 9 1 22 3.4 n.d. n.d. 
UNSRAT 27 9 14 21 18 n.d. n.d., 
UNPATTI 4 4 3 n.d. n.d. 
UNDIP n.d. n.d. n.d. 45 -46 50. 80 
UNPAD n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
UGM n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
UNMUL n.d. n.d. n.d. n.d. n.d. n.d. l\'.d. 
UN HAS n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Note : !PB Bogor Agricultural University 
UNRI University of Riau 
UNIBRAW University of Brawijaya 
UN LAM University of Lam bung Mangkurat 
UNSRAT University of Sam Ratulangi 
UNPATTI University of Pattimura 
UN DIP University of Diponegoro 
UNPAD University of Padjadjaran 
UGM University of Gadjah Mada 
UNMUl University of Mulawarman 
UNHAS : . University of Hasanuddin 
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Table 5. Faculties and departments of fisheries at private universities in Indonesia. 

University Faculty Department Study program 

University of Bung Hatta Fisheries Aquaculture Aquaculture 
Fisheries Resources Fisheries Resources 

Exploitation· Exploitation 

University of Pekalongan Fisheries Aquaculture Aquaculture 

University of Pancasakti 
Tega! Fisheries Fisheries Resources Fisheries Resources 

Exploitation Exploitation 

·University 45 Mataram Fisheries Aquaculture Aquaculture 
Fisheries Resources Fisheries Resources 

Exploitation Exploitation 

University of Dayanu 
lkhsanuddin Bau-Bau Fisheries Aquaculture Aquaculture 

*Bachelor's level. 

Table 6. Public and private academies that award diploma in fisheries. 

Name of Academy 

Fisheries Academy 
(of the Department 
of Agriculture) 

Academy of Farming 
Semarang (Privaie) 

Department 

Aquaculture 
Aquatic Resource Management 
Fisheries Product Technology 
Fishing Technology 
Fisheries Machinery 

Farming 

Degree stream 

Stratum III (Slll) 
Doctor (3rd degree) 
(60-80 credits)+ Sil 

(4 years after Sarjana, ~~~~r 
2 years after Pasca- E; 
Sarjana) 

Stratum II (Sil) 
Pasca-Sarjana (2nd 
degree) 

Study program 

Aquaculture 
Aquatic Resource Management 
Fisheries Product Technology 
Fishing Technology 
Fisheries Machinery 

Fisheries 

Nondegree/vocational stream· 

------i-----1 
I I 
I I 
I I 

Remarks 

S 
1 

• registered 1985 

S
1 

registered 1986 

S
1 

registered 1986 

S 
1 

registered 1986 

S 
1 

registered 1986 

Remarks 

46 graduates in 1986 
35 graduates in 1986 
38 graduates in 1986 
44 graduates in 1986 
42 graduates in 1986 

Dlll accredited in.1986 

Labor market 
Level in the Civil 
Servant ladder 

Ill B 

lllA 

(30-60 credits)+ SI 
(2 years after Sarjana) 

r::c~~=========~-----;=:::::il~==t===EI\ \?: f:~?~> .. ~: .'!.~.·n A. 

'=~~{ 

Stratum I (SI) 
Sarjana (1st degree) 
140-160 credits 
(4-7 years) 

3 years 

3 years 

II A 
IIA* 

I B+ 
I B 

IA 

r·- { O - M<m•,.<>w~ 
I - -- - --- = ~xceptional pathway r 1. Mul!Utmto ""'"= of fonrutl oluwEn. N=h~• "''"'rent tu"l "•d~t.pupil> in"°" "'""m, 1983/1984. 



I Government of the Republic of Indonesia 

I 
I I I I 

Indonesian Institute I I Ministry of I I Ministry of Educa- l I Ministry of Population l of Science Agriculture tion and Culture and Environment 

r I I I I I I 
National Institute Agency for Agricul- Directorate General Agency for Ag. Educa- Department of Environmental 

of Oceanology tural Research & of Fisheries tion, Training and Higher Study 
(LON) Development (AARD) (DGF) Extension (AAETE) Education Centers 

Mission: Mission: Mission: Mission: Mission: Mission: 

Marine research Responsible for R&D Responsible for fish- Teaching, training & Teaching, research & To support research 
of fisheries & aqua- eries & aquacultural extension extension activities & instruction, but 

Operates: culture which is then management by apply- pertaining to fish- not carry it out 
conveyed to DGF ing results of R&D to Operates: eries & aquaculture 

2 Major Laboratories aquatic problems and Operates: 
(one near Jakarta at Operates: providing extension 2 High Schools (HS) Operates: 
Ancol, the other in training which are: Several centers at a 
Ambon) 4 Research Institutes Institu t Pertanian few universities, the 

1 'Field Station on the (RI) which are: Operates: Brackishwater HS Bogor (IPB), Bogor first one being at 
Pari Islands in Ja- (Sidoarjo) Diponegoro U. (UNDIP), IPB; UNHAS also has 
karta Bay Marine Fisheries RI 5 Centers (C) which Inland Fisheries HS Semarang one 

1 Medium-sized Re- (Jakarta & Ambon) are: (Bogor) Hasanuddin U. (UNHAS), 
search Vessel (RV) Coastal Aquaculture Ujung Pandang 

Several Small RVs RI (Maros) Marine Fisheries C Fisheries Academy in Pattimura U. (UNPATTI), 
Central Fisheries (Lampung) Jakarta which of- Ambon 

RI (Jakarta) Brackishwater Aqua- fers a 3 year de- Univ. of Riau (UNRI), 
Inland Fisheries RI culture C (J epara) gree. Has a 350- Pekan Baru 

(Bogor) Freshwater Fisheries ton fishing ves- Univ. of Sam Ratulangi, 
C (Sukabumi) sel Menado 

Quality Control C Gajah Mada University, 
(Jakarta) Short-term training Yogyakarta 

Fishing Technique C programs through- Brawijaya U. (UNIBRAW), 
1. (Semarang) out the country Malang 
2. (Ambon) Univ. of Padjadjaran, 

2 High Schools Bandung 
fishing Lambung Mankurat U., 
technique Bangerbaru 
1. Tega! Univ. ofMulawarman 
2. Aertembaga Samarinda 

Fig. 2. Agencies, missions and programs for fisheries education, management and research in the Government of Indonesia, 1986: 



Fisheries Education 
iii the School of Fisheries Sciences, 

Kitasato University, Japan 

JIRO KITTAKA 
Kitasato University 

Sanriku, Iwate 
Japan 

Kittaka, J. 1988. Fisheries education in the School of Fisheries.Sciences, Kitasato University, Japan, p. 60-69. In Fisheries 
- Education and Training in Asia: workshop Proceedings. Asian Fish. Soc. Spec. Pub!. 2, i 62 P· Asian Fisheries 

Society, Manila, Philippines. 

Abstract 

Fisheries education in Japan has been developing since 1887. 'There is now a national fisheries university and a 
national fisheries college. Five national universities have a faculty. of fisheries; seven have a depanrnent of fisheries. 

The School of Fisheries Science at Kitasato University is used to exemplify teniary fisheries education. The School 
was established in 1972. About 2,000 students have since gradu_ated from the School. Most graduates find employment in 
food and chemical manufacturing and in wholesale/retail businesses. 

Historical Perspective 

Since the end of the last century, Japan has made extensive changes in its social and 
econbmic systems. Especially, enormous efforts have been concentrated to establish an 
educational system to educate experts and to facilitate the introduction of western civilization. In 
the qsheries field, an Institute of Fisheries (Suisan Denshu-sho) was established in 1887 to teach 
fisheries techniques and to train technical experts. That Institute developed into the present -
Tok~o University of Fisheries. In 1908, the Department of Fisheries was founded within the 
Faculty of Agriculture, University of Tokyo, for higher education and research on fisheries 
sciedce. Before World War II, there were three national universities with departments or' 
fishepes and two national fisheries colleges in Japan. · 

Shortage of food was a serious problem in Japan after World War II. Fish and shellfish were 
the niiost important sources of food protein. These were caught not only in coastal areas but 
offsHore as well. Eisheries schools were established in the national universities which were 
openbd in many cities. At present, five national universities have a faculty of fisheries (or faculty 
of applieq biological science) and seven have a department of fisheries. There is also one 
national fisheries university and one national fisheries college.* 

'Further details on the Japanese fisheries education system are given in Annex 2 of this volume. 
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Because of its importance, fisheries education has been· fulfilled mainly in the national 
schools. However, the number of students enrolled in higher education has greatly increased and 
their interests have diversified in recent years. Educational opportunities in fisheries are now 
provided by several private schools. At present, three private universities (Nihon University, 
Kinki University and Tokai University) have departments of fisheries and one (Kitasato 
University) has a school of fisheries sciences. Generally speaking, entrance examinations have 
been very competitive for national universities located in large cities. The ranking of universities 
is a well known fact among high school students. This has resulted in an unfavorable tendency 
that students select universities from results of the tests rather than their own preference. 
Compared to national universities, education in private schools is rather flexible. Many private 
universities accept students who have an interest in fisheries through recommendations from 
their high school. 

School of Fisheries Sciences, Kitasato University 

Kitasato University was established in 1962 with spiritual and financial support from the 
Kitasato Institute, a famous private medical institute in Japan. 

Kitasato University is composed of six schools; namely Hygienic, Pharmaceutical, 
Veterinary Medicine and Animal Sciences, Medicine, Fisheries Sciences, and Nursing Sciences. 
The University is characterized by education and research entirely on life sciences. The School 
of Fisheries Sciences (referred to as the Fisheries School below) was established in 1972 with 
160 admissions per year. The Graduate School of Fisheries Sciences (referred to as the Graduate 
School herein) was opened for the master's course in 1976 and the doctorate course in 1978. 
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In both education and research, the Fisheries School has placed emphasis on production 
under artificial control rather than on conventional fisheries. The Fisheries School is composed 
of two departments, namely, Aquacultural Sciences and Marine Food Chemistry, with 80 
students expected per department per year. The Fisheries School is located on a peninsula along 
the beautiful Sanriku Coast. The total area provided for the school by Sanriku Town is about 650 
ha. 

Organization of the Fisheries School 

In order to establish a framework for the Fisheries School, the Department of Aquacultural 
Sciences and Department of Marine Food Chemistry were opened with four laboratories each. 
Education and research have been carried out in both basic and applied fields. In general, the 
Department of Aquacultural Sciences has emphasized biological approaches, whereas the 
Department of Marine Food Chemistry has emphasized biochemical approaches. Aquaculture 
consists of techniques useful for the production of animals and plants under human control. For 
complete control, it is necessary to define the characteristics of aquatic organisms and to identify 
environmental factors important to aquatic organisms. Since the advent of intensive aquaculture, 
previously unknown diseases have developed in cultured fish and shellfish. 

The Department of Aquaculture, which consists of four laboratories (Environments and 
Ecology, Fish Physiology, Pathology of Aquatic Organisms, and Aquaculture), will be 
augmented by a laboratory of Primary Production in the near future. The Department of Marine 
Food Chemistry has already been enlarged from its four laboratories (Marine Food Chemistry, 
Marine Biochemistry, Food Hygiene, and Utilization of Marine Produce) to include a laboratory 
of Aquatic Bacteriology. 

The organization of the University and Fisheries School is shown in Table 1. 
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Education within the Undergraduate School 

Because of the importance of a liberal education for training scientific and technical experts, 
first year students study liberal arts, foreign languages (both English and German) and physical 
educ~tion at the College of Liberal Arts and Sciences. The College is located in ~agamihara City 
near )Tokyo and the education is done interdepartmentally so that students can make friends with 
those of qifferent schools and acquire an understanding of various scientific fields. Two . 
introductory subjects for fisheries science, namely, "Science and Technology of Fishing 
Industry" and "Outline and Topics in Fisheries Sciences'' are open to students in the first year. 
The qurriculum for first year students is shown in Table 2. 

In the second year, students move to the Sanriku Campus and study the basic subjects of 
fishehes science interdepartmentally. During the third year, they are divided into the two 
Depalrtments and study one specialized subject in fisheries science. In the fourth year, they enter 
the l~boratories and carry out specialized.studies for their graduation thesis. · 

The curriculum progresses from basic subjects to applied ones so that students are able to 
acquire necessary know ledge and experience depending on the academic year. In the second 
year,!rather basic subjects in fisheries science are presented with major emphasis on both biology 
and 9hemistry. In t~e third year, th~ students select eit?er the Department of Aquacultur~ or the 
Department of Manne Food Chermstry. The students m the former Departmept are reqmred to 
take subjects mainly related to biological science and those in the latter Department are required 
!O ta.Me those of biochemical science. Furthermore; in order to educate experts with broad 
understanding in fisheries, the students of one Department are required to select several courses 
fi<?mlthe other Department. During the fourth year, students prepare a graduation thesis in one of 
nine ~aboratories. Some general subjects are also presented for the fourth year students. 

Students are able to attend the School for four to eight years. However, they have to leave 
the Sbhool if they stay in the same acadeniic year for more than two years . .A total of 138 credits 
is reciuired for graduation: 36 in liberal arts, 14 in foreign languages, 4 in physical education and 
84 in I fisheries science. The actual number of necessary courses or select courses in Fisheries 
Science varies between the two Departments. The Department of Aquaculture requires 69 
indis~ensable credits and 15 selected credits while these are 65 and 19 credits, respectively, in 
the qepartment of Marine Food Chemistry. · 

The subjects in Fisheries Science that are open for students from the second through the 
fourt* years are shown in Table 3. Special lectures are presented several times each year for 
second to fourth year students by visiting scientists. 

Education in the Graduate School 

In order to meetthe challenge of progress in science and society over the years, it was · 
desirable to enlarge both-research and education at higher levels. The goal was to educate experts 
with ~n-depth knowledge and an ability to carry out scientific research. 

lfhe master's course contains six programs. It accepts six students per year and has no more 
than 12 students at any one time. Programs include: physiology of aquatic organisms, marine 
envir~nmental science, aquaculture, marine biochemistry, marine.food chemistry, and.science 
and t~chnology of fisheries produce. 

1jhe subjects of the courses are shownin Table 4. The master's degreeis conferred upon 
students who accumulate.more than 30 credits within two to fouryears. Requirements include:. 
more. ~han 12 credits in more than six advanced lectures; more than eight credits for more than 
two. seminars; and eight credits for thesis research. A maximum of six credits acquired from · 

I . 
lectures in the undergraduate school are co.unted towards a graduate degree. · 



In the 10 years since the opening of the master's course, 25 students acquired the Master's 
Degree of Fisheries Sciences. The majority of them obtained positions in governments, public 
schools or commercial enterprises. Eight of them entered the doctorate course of Kitasato 
University or other universities. _ 
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The doctorate course is -also divided into six programs. These correspond to each of the 
programs in the master's course as mentioned above. The doctorate course accepts three students 
each year with a total of nine students ih the course. Course subjects are shown in Table 5. -

The Doctorate Degree in Fisheries Science is conferred upon students who have acquired -
more than 20 credits within three to six years. The credits include: more than four credits in more 
than two subjects of a special lecture, more than eight credits in more thaIJ. two subjects of the 
special seminars, and eight credits for the research thesis. 

The Doctorate Degree of Fisheries Science was conferred for the first time in -1982. Since 
Lhen a total of five_ students have acquired the Doctorate Degree_. All of them are working as 
researchers in universities, public laboratories or private companies. 

Employment after Graduation 

About 160 students graduate from the School of Fisheries Sciences each year; a total of 
about 2,000 students have graduated from the School since 1976. These graduates are working 
not only in fisheries and related industries but also in various business fields. Although an 
emphasis has been placed on fisheries sciences, a majority of the students-have gained a general 
knowledge of biological science as well. Thus, they are fisheries experts, but can apply their 
knowledge to variety of biological and business needs. 

Graduates from the Fisheries School are conferred with the qualification Bachelor's Degree 
of Fisheries Science. Their situation is different from that of graduates in Medical, 
Pharmaceutical, Veterinary, and Nursing School, to whom a professional qualification is 
conferred through national examinations. 

Graduates from the Fisheries School are similar to graduates from technical schools who are 
not conferred a professional qualification. In general, the demand for the graduates of technical 
schools has been higher than for those from fisheries schools. This is understandable in that there 
is a different history behind the development of fisheries and that of modern secondary 
industries. The modern secondary industries have been established by science and technology 
while fisheries were already well established prior to the beginning of fisheries science. _ 

The number of available positions for graduates and the number of the students who found 
employment in 1985 and 1986 are summarized in Table 6. 

The most active fields from the viewpoint of employment include food and chemical 
manufacturing, and wholesale and·retail businesses. There were 189 positions-offered by food 
and chemicals manufacturers and _17 4 by wholesale and retail businesses to a total of 116 
graduate students in 1985. Similarly, 207 positions were offered by food and chemicals 
manufacturers and 109 by wholesale and retail businesses to a total of 138 graduate students in 
1986. Thus, the demand for trained graduates usually exceeds the m1mber of those available and 
employment rates have been high. 

Most of these graduates are working in commercial enterprises related to food or medicine. 
The employment in medicine may be a characteristic of the Fisheries School because the School 
is tied to the Kitasato Institute. Service-oriented businesses are also an important field for 
employment of students. The number of students entering service businesses was 21 ( 18%) in 
1985 and 14 (10%) in 1986. The field includes medical, educational and various nonprofit 
businesses, fishermen's co-operatives, and computer software as well as information businesses. 
These service businesses are expected to increase rapidly in the near future. 
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There is no remarkable difference in employment between the Departments. Students of 
both the Aquaculture Department and Marine Food Chemistry Department have found 
empl<l>yment in aquaculture companies and government institutions. In 1985, six (5%) graduates 
entered aquaculture and six (5%) were employed as government officers in both research and 
admi.istration. In 1986, those numbers were seven (5%) and six (4%), respectively .. 

'Fhe state of employment in 1979 and 1980 is shown in Table 7. The majority of the 
gradJates were employed by food and chemicals manufacturers and wholesale and retail 
businbsses as seen in 1985 and 1986. Thus, employment for the graduates has been rather stable 
over ~he past 10 years. · 

Demand for scientists and technical experts is not as intensive in fisheries as in secondary 
industries. However, since Japan is an island country, Japanese are very familiar with the seas, 
and it iS understandable that many students want to study fisheries science although their 
erilpl~yment prospects are not always ensured. 

Recently, employment for the new graduates has been increasing in various business fields 
regarIDess of their expertise. In this case, education and training in fisheries science are evaluated 
favorhbly by enterprises because the students acquire a basic knowledge in biological science 
and are flexible without being spoiled by professional education. 

Risheries science is one component of biological science which has tremendous groW.th 
poten~ial in the future. Furthermore, fisheries science has direct ties with marine science which 
can bb used to control the vast ocean environments and to exploit the enormous marine resources 
for t~e benefit of mankind: Therefore, fisheries science can be expected to develop further. With 
this MOwth will come an increasing need for trained professionals and the research resources that 
the S¢hool of Fisheries Sciences sets out to provide. 

Table 1. Organization ofKitasato University. 

Graduate School Hygienic Sciences 
Pharmaceutical Sciences 

Undergraduate 

Veterinary Medicine and Animal Sciences 
Medicine 
Fisheries Sciences 

School Hygienic Sciences 
Pharmaceutical Sciences 

College 

Veterinary Medicine and Animal Sciences 
Medicine 
Nursing 

Fisheries Sciences 

Department . : Aquacultural Sciences 

Laboratory Marine Environments and Ecology 
Fish Physiology and Genetics 
Fish Pathology 
Aquaculture 

· Department : Ma;:ine Food Chemistry 

Laboratory Marine Food Chemistry 
Marine Biological Chemistry 
Food Hygiene 
Science and Technology of Fisheries Produce 
Aquatic Microbiology 

Liberal Arts and Sciences 



Table 2. Curriculum for the first year, Kitasato University. 

Subject 

Liberal Arts 

Humanities and Social Sciences 

Philosophy 
History 
Literature 
Psychology 
Law 
Economics 
Sociology 
Behavior 

Natural Sciences 

Mathematics 
Physics 
Chemistry· 
Biology 

Foreign Language 

English 
German 

Physical Education 

Lecture 
Practice 

Fisheries Sciences• 

Science and Technology of 
Fishing Industry 

Outline and Topics in 
Fisheries Sciences 

•Introductory subjects. 

Ctedits 

4 
4. 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 

4 
4 

2 
2 

2 

2 

Requirement 

Select five subjects 

All subjects are required 

Four credits are required 

Four credits are required 

Required interdepartment3lly 

Table 3.1. Curriculum for the second year, Kitasato University. 

Subject 

Organic Chemistry I 
Introductory Biochemistry I 
General Microbiology I 
Biology of Aquatic Vertebrates 
Biology of Aquatic Invertebrates 
Anatomy of Aquatic Animals 
Algology 
Fisheries Oceanography 
Water Quality 
Marine Biological Chemistry 

Laboratory Course in Chemistry 
Experimental Biology 
Experiments in Phycology 
Experiments in Microbiology 

English 
German 

Subject 

Aquaculture 
Statistics in Biology 
Marine Products 

Inorganic Cherilistry 
Marine Ecology 
Fishing Technology 
General Animal P&thology 
General Physiology 
General Anatomy 

Credits 

2 
2 
2 

2 
I 
I 
2 
2 
2 

<;:red its 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

Required 

Aquaculture 
Aquaculture 
Mar. Food Chemistry 

Required 

Interdepartmentally 
Interdepartmentally 
lnterdepartment3Ily 
Interdepartmentally 
Interdepartmentally 
Interdepartmentally 
Interdepartmentally 
Interdepartmentally 
lnterdepaitmentally 
Interdepartmentally 

Interdepartmentally 
Interdepartmentally 
Interdepartmentally 
Interdepartmentally 

Interdepartmentally 
Interdepartmentally 

Selective 

Mar. Food Chemistry 
Mar. Food Chemistry 
AquacultJ!re 

Interdepartmentally 
Interdepartmentally 
'Interdepartmentally 
Interdepartmentally 
Aquaculture 
AquacU:lture 

65 
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I 
I 

I 

: Table 3.2. Curriculum for the third year, Kitasato University. 
I . 

Subject Credits Required 

I
. Fish Physiology 

Planktology 
1 Fish Population Dynamics 

Fish Culture 
Fish Genetics and Breeding 
Fish Pathology 

Organic Chemistry 
Applied Biochemistry 
Chemical Enzymology 
Analytical Chemistry 
General Cytology 
Marine Food Chemistry 
Introductory Food Hygiene 

General Pharmacology 
Applied Microbiology 
Embryology of Aquatic Animals 
Living Food Organisms 
Physics of Foodstuff 
Chemistry of Seasonings 
Waste-Water Treatment 
Manufacturing Fisheries Produce 

• Refrigeration Engineering 
Fish Feed Science 

Experiments 

I. Aquaculture and 
Fish Pathology 

II. Environmental Sciences 
& Physiology 

I. Marine Food Chemistry 
II. Marine Food Chemistry 

Exercises in Fish Culture 

English 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 

1 
2 
2 
1 
1 
1 
1 
1 
1 
1 

3 

3 

3 
3 

1 

2 

Aquaculture 
Aquaculture 
Aquaculture 
Aquaculture 
Aquaculture 
Aquaculture 

Mar. Food Chemistry 
Mar. Food Chemistry 
Mar. Food Chemistry 
Mar. Food Chemistry 
Mar. Food Chemistry 
Mar. Food Chemistry 
Mar. Food Chemistry 

Aquaculture 

Aquaculture 

Mar. Food Chemistry 
Mar. Food Chemistry 

Interdepartmentally 

Table 3.3. Curriculum for the fourth year, Kitasato Uni.Versity. 

Subject Credits Required 

Fisheries Engineering 1 
Laws in Fisheries 1 
Fisheries Economics 1 

Seminar 2 For both departments 
Experiments 2 For both departments 
Graduation Thesis 8 For both departments 

Selective 

Mar. Food Chemistry 
Mar. Food Chemistry 
Mar. Food Chemistry 
Mar. Food Chemistry 
Mar. Food Chemistry 
Mar. Food Chemistry 

Aquaculture 
Aquaculture 
Aquaculture 
Aquaculture 
Aquaculture 
Aquaculture 
Aquaculture 

Interdepartmentally 
Interdepartmentally 
Interdepartmentally 
interdepartmentally 
Interdepartmentally 
Interdepartmentally 
Interdepartmentally 
Interdepartmentally 
Interdf'.partmentally 
Interdepartmentally 

Aquaculture 

Selective 

Interdepartmentally 
Interdepartmentally 
Interdepartmentally 
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Table 4. Curriculum for the master's course, Kitasato University. 

Program Subject Credits School year 

Physiology of Aquatic Physiology of Aquatic Organisms 2 1st 

Organisms Fish Genetics and Breeding 2 1st 
Seminar 4 1st 2nd 
Experiments 8 1st 2nd 

Marine Environmental Marine Environmental Sciences 2 1st 

Sciences Marine Ecology 2 1st 
Seminar 4 1st 2nd 
Experiments 8 1st 2nd 

Aquaculture Aquaculture 2 1st 
Fish Culture 2 1st 
Seminar 4 1st 2nd 
Experiments 8 1st 2nd 

Marine Biological Marine Biological Chemistry 2 1st 
Chemistry Fish Nutrition 2 1st 

Seminar 4 1st 2nd 
Experiments 8 1st 2nd 

Marine Food Marine Food Chemistry 2 1st 
Chemistry Food Hygiene 2 1st 

Seminar 4 1st 2nd 
Experiments 8 1st 2nd 

Science & Technology Marine Resource Chemistry 2 1st 
of Fisheries Produce Marine Food Preservation 2 1st 

Seminar 4 1st· 2nd 
Experiments 8 l st 2nd 

Table 5. Curriculum for the doctor's course, Kitasato University. 

Program Subject Credits School year 

Physiology of Aquatic Physiology and Genetics of 2 1st 
~Organisms Aquatic Organisms 

Seminar 4 1st 2nd 
Experiments 8 1st 2nd 

Marine Environmental Marine Environmental Sciences 2 1st 
Sciences Seminar 4 1st 2nd 

Experiments 8 1st 2nd 

Aquaculture Aquaculture 2 1st 
Seminar 4 1st 2nd 
Experiments 8 1st 2nd 

Marine Biological Marine Biological Chemistry 2 1st 
Chemistry Semifiar 4 1st 2nd 

Experiments 8 1st 2nd 

Marine Food Marine Food Chemistry 2 1st 
Chemistry Seminar 4 1st 2nd 

Experiments 8 1st 2nd 

Science & Technology Science & Technology of 2 1st 
of Fisheries Produce Fisheries Produce 

Seminar 4 1st 2nd 
Experiments 8 1st 2nd 
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Table 6. Employment history of graduates (1985 and 1986), Kitasato University. 

No.of .. No. of students employed 
available Aquaculture Marine Food Total 

Field positions Department Department 
1985 1986 1985 1986 ~985 1986 1985 1986 

Agric. & Fisheries 16 13 6 7 0 0 6 7 
Mining 1 1 0 0 0 0 0 0 

Manufacturers 

Food 122 138 11 24 29 25 40 49 
Chemicals 67 69 7 1 4 3 11 4 
Instruments (general) 3 2 0 2 1 2 1 4 
Instruments (fine) 8 2 1 0 1 0 2 0 
Instruments (electric) 0 1 0 0 0 0 0 0 
Petroleum 0 1 0 0 0 0 0 0 
Printing 0 7 0 0 0 1 0 1 
Clothing 0 1 0 0 0 0 0 0 
Others 7 4 0 0 0 0 0 0 

Whole.sale 108 120 3 17 11 9 14 26 
Retail 66 75 8 17 6 8 14 25 
Finance & Insurance 1 2 0 0 0 0 0 0 
Real Estate 1 4 0 0 0 0 0 0 
Transport. & Communicat. 0 io 0 1 0 1 0 2 
Electricity, Gas, Water 0 1 0 0 0 0 0 0 

Service Businesses 

Medical & Health 8 6 0 1 0 0 0 1 
Education 6 3 0 1 0 0 0 1 
Non-profit 3 2 0 0 0 0 0 0 
Others 57 75 12 9 9 3 21 12 

Public Officers 5 4 1 2 6 6 
!· 

Total 476 537 54 84 62 54 116 138 

Master's course & 
research students 7 4 1 1 8 5 

Students not seeking 
employment 13 14 4 5 17 19 

No. of graduates 74 102 67 60 141 162 
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Table 7. Employment history of graduates (1979 and 1980), Kitasato University. 

No.of No.of 
available students 

Field positions employed 
1979 1980 1979 1980 

Agriculture & Fisheries 12 23 17 18 
Mining 0 0 1 0 

Manufacturers 

Food 142 226 34 43 
Chemicals 48 136 6 4 
Instruments (general) 7 2 0 0 
Instruments (electric) 0 1 0 0 
Printing 1 0 0 0 
Others 8 13 1 2 

Wholesale 109 208 28 26 
Retail 58 105 4 22 
Finance & Insurance 0 13 0 0 
Transportation & Communication 2 3 2 0 

Service Businesses 

Medical & Health 1 0 4 1 
Education 2 5 2 2 
Non-profit 2 3 0 2 
Others 34 95 4 0 

Public Officers 9 6 

Total 430 882 137 148 

Master's course & research students 6 6 

Students not seeking employment 18 13 

No. of graduate students 161 167 
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Abstract 

The development of fisheries education in Malaysia, from its beginning in 1959, is described. There are presently 
three vocational schools and two institutes offering fisheries courses and six fishermen training centers. Five universities 
offer fisheries-related courses but only one, Universiti Pertanian Malaysia, provides degree courses in fisheries. Most 
employment opportunities are in government agencies. A number of areas in which improvements to the existing fisheries 
educational system should be effected are discussed. 

Historical Perspective 

Fisheries education in Malaysia is a recent development. Although fish represents 66% of 
the total animal protein intake by Malaysians, the first form of fisheries education was started 
onl~ in 1959. According to Kassim (1978) the delay in the development of fisheries education as 
compared to other agriculture sectors could be attributed to three main reasons, foremost among 
which was the lack of reference material on the subject. Secondly, the colonial fisheries 
adm;inistrators had little knowledge of the role of fisheries education in relation to fisheries 
development. The third and controversial reason is that fisheries development programs have 
been influenced more by biologists than by fisheries technologists. 

]Fisheries education in Malaysia was first initiated in 1959 by Shao-Weng Ling, a FAO 
expert at the Department of Fisheries, Ministry of Agriculture. Ling organized short courses to 
train a number of new fisheries assistants and junior fisheries officers. From 1963 onwards, 
regular courses in fish culture were conducted for fish farmers at Enggor, Perak. The Malaysian 
Agtj.cultural Research Development Institute (MARDI) has also offered short courses in 
freshwater fish culture on a regular basis at the Batu Berendam Freshwater Fish Culture 
Research Station in Malacca since 1979. (In 1984, the Station at Malacca was placed under the 
Dep;artment of Fisheries). Courses in brackishwater pond culture were Started in 1982 at the 
Braekishwater Research Centre iQ Gelang Patah, Johore and brackishwater cage culture at 
Tanjung Demong, Trengganu, in 1983. All these courses were meant to train fish farmers, 
fisheries assistants and junior fisheries officers. 

I Two fisheries institutes were established to assist in the development of industrial fisheries. 
The'se were the Fisheries Training Institute in Batu Maung, Penang (established in 1971), and the 
School of Fisheries in Seberang Tak:ir, Trengganu (established in 1960). The project was to 
proyide qualified navigators, master fishermen and marine engineers to meet the demand of the 
growing industry. 

Fisheries education at the tertiary level was first planned as far back as 1967, when the 
Committee of Higher Education Planning recommended the establishment of an institution of 
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higher leaming·capable of training about 300 undergraduates between 1969 and 1975. 
Implementation of this recommendation, however, did not take place until 1974 when Universiti 
Pertanian Malaysia (UPM) and Institute Technology Mara (ITM) decided to introduce the · 
Diploma in Fisheries and Diploma in Fisheries Technology, respectively. In late 1975, the 
Ministry of Education became concerned with the duplication of the courses ·conducted by ITM 
and UPM. The Ministry decided that ITM should abandon the Diploma course; UPM should · 
conduct the Diploma course and absorb the relevant ITM academic staff. At UPMthe Diploma 
in Fisheries was offered by the Division of Fisheries which was then under the Faculty of 
Veterinary Medicine and Animal Science. In 1979, the Division was officially raised to the 
status of a faculty, making the Faculty of Fisheries and Marine Science the eighth faculty . 
established at UPM. A degree program, Bachelor of Science (Fisheries), was offered by the new 
faculty. The faculty plays both a direct and an indirect role in national development by 
stimulating and supporting the development_of the fisheries industry through its activities which 
include the following: · 

• To train professional and subprofessional manpower for the fisheries sector and 
other agencies involved in the use of aquatic resources. 

• To conduct basic and applied research to solve current problems in the fishing 
industry and to develop new technology appropriate to the local situation. 

• To provide advisory and consultancy services to facilitate rapid transfer of 
new technology to the industry. 

• To stimulate and lead public discussion for resolving issues related to the 
development of the industry. · 

• To undertake any other activity that will contribute to national development, 
human welfare and academic excellence. · 

Fisheries education at the diploma and graduate level in Malaysia is probably most 
influenced by the British and the American systems. The British influence is primarily because 
Malaysia (then Malaya) was once a British colony and the earlier fisheries researchers and ·· 
trainers in Malaysia were mainly British-trained. The Tropical Fish Culture Research Institute in 
Batu Berendam, Malacca, was staffed by British scientists or British-trained researchers in the 
early days. Later, when Institute Technology Mara and Universiti Pertanian Malaysia decided to 
introduce fisheries education at the diploma and degree level, an American influence was 
introduced. This was inevitable· as many potential lecturers of fisheries were sent to American 
universities for their postgraduate training although a significant number still went to Britain or 
Australia. As for the extension and training courses of the Department of Fisheries, the marine 
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· training at the Institute of Fisheries Malaysia in Penang has a strong Japanese influence, while 
training in freshwater aquaculture such as at the Enggor Fisheries Station in Perak is basically . ' 
indigenous Southeast Asian technology. · 

English has been the medium of instruction at all levels of education. However, in the early 
1980s, English wa~ replaced by Bahasa Malaysia. 

National Fisheries Education System 

Presently there are four levels of fisheries education systems in Malaysia: vocational 
schools, extension education services, fisheries institutes and universities. 

Vocational schools 

Fisheries education at vocational schools was initiated only in 1987: The course coveted by 
the students is to ensure that the school leavers are able to practice integrated farming, which 
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includes fish culture. The course is offered to students who have completed three years of 
secohdary school and have obtained the lower sch.ool certificate. About 100 students are enrolled 
into :each of the three schools in Malaysia. These schools are located at Rembau, Negri 
Sembilan; Chenok, Pahang and in Telok Intan, Perak. Fish culture is a component of the animal 
husttandry course and is a compulsory subject in the curriculum. About 50 hours are devoted to' 
foctt~res and practicals on fish culture. The vocational schools are under the jurisdiction of the 
Ministry of Education. 

E I . d t· . xtens1on e uca ion services 
I 
Fisheries courses offered as extension services are conducted by the Department of 

Fishbries, Ministry of Agriculture. Several short courses have been held by the Extension and 
Trairing Section of the Fisheries Department. 

1These are held primarily at six training centers, viz: 
!Bukit Tinggi (Pahang) freshwater aquaculture 
IEnggor (Perak) freshwater aquaculture 

I 
Felang Patah (Johore) 

rpong Acheh (Perak) 

Pulau Sayak (Kedah) 

I 
jfanjung Demong 
,(Terengganu) 

brackish water aquaculture 

·Prawn· breeding 
(M. rosenbergii) 

Shrimp breeding 
(P. monodon) 

Marine cage culture 

[fhe short courses cater to two main groups - operators (farmers) and extension workers. The 
course for the operators deals with basic techniques of stocking, rearing, harvesting, handling, 
marketing and maintenance of culture systems in use. Formal scientific training is kept to a 
minimum and teaching is practical oriented. Training courses for the extension workers tend to 
go hlto greater depth. Apart from learning the "how" they are also taught the "why" of 
aqu~pulture. . . . . . 

[fhe training centers have accommodation, lecturing and laboratory facilities and ponds of 
different sizes for nursery, growout and stocking of broodstock. All trainees completing the 
various courses are awarded certificates of attendance. A maximum of 60 participants undergo 
eachj course. Course duration ranges from 3 to 5 days (guidelines for fish processing) and one 
wee~ (marine cage culture) to eight weeks for freshwater.prawn breeding. 

]frainees are provided subsistence to help them pay for their family expenses while they are 
atten,ding the course. This category of trainees may consist of people from a wide age group, 
ranging from early 20s to late 40s. With the introduction of the subsistence allowance in 1981, 
the attendance of the farmers for such courses has improved from 40% to 70-80%. 

I I . '-

F. hi . . t"t t . 1s enes ms 1 u e 
I 
Under the previous curriculum the candidates underwent a two-year course and were 

awruided certificates for operating sea-going fishing vessels of 200 gross tons (GT) powered with 
an engine of 500 hp up to a distance of 160 km or more from the coast (Balachandran 1978). 
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This form of training was revised in 1981 as it was found that many of the ,graduates could 
not find suitable jobs and many began to drift to land-based jobs. Deep sea fishing is considered 
a risky venture with several unknown factors. Also, the fishing vessels did not exceed 50 GT and 
operated within coastal waters; as such there was no demand for trained personnel such as 
skippers and engine drivers trained by the Institute (Balachandran 1978). 

In 1981 the curriculum was revised and now the courses are offered for 5 months for each of 
the following: 
Main courses 
I. Navigation 
II. Fishing gear 5 months/twice a year 
Ill. Engine maintenance 

Modular courses 
I. Navigation/Fish handling 
II. Fishing gear/Fish handling 
Ill. Engine maintenance 
IV. Fish detection gear 

In-service courses for Department of Fisheries staff 

4 weeks/5 times a year 

3 weeks/I 0 times a year 
1 week/10 times a year 

I. Course for Fisheries 5 months/2 times a year 
Assistant (Extension) 

II. Basic course for Fisheries 1 month/as required 
Assistant 

III. Basic course 0/C for 10 weeks/as required 
Fisheries Assistant 

A fisherman with a minimum of two years experience and who is able to read and write and 
is between 18 and 60 years old can attend the course. A subsistence allowance is· provided to · 
help pay family expenses while they are attending the course. 

Universities 

The following are the courses in fisheries education offered in universities. 

Diploma!B.Sc. Fisheries/short courses 

Only Universiti Pertanian Malaysia (UPM) offers fisheries education at the undergr~duate 
level. Diploma (3 years) and B.Sc. (4 years) courses are offered by the Faculty of Fisheries and 
Marine Science. Postgraduate training in various fields at the M.Sc. and Ph.D. level is 
undertaken by research. The faculty has also been offering short courses on fish disease, water 
quality and aquaculture since 1980. The short courses are designed to train fisheries assistants, 
veterinary officers, farm managers and supervisors. The Faculty is now in the process of 
organizing a M.Sc. course for fish disease (9 months course and 9 months research) which is 
likely to be offered from 1988. 

M.Sc. Fisheries and aquaculture economics!nondegree modular courses in fisheries 
management and aquaculture/short courses 

To help meet the needfor fisheries economists the Faculty of Economics and Management 
at UPM offers two special training programs: the first is a full degree course leading to the M:Sc. 
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in Rdource Economics with specialization in fisheries and aquaculture economics, and the 
second is a five-month nondegree modular course. The M.Sc. program in fisheries economics 
was established in 1983 and is sponsored by IDRC and WINROCK. It is designed to meet the 
needs iof research workers and teachers within the region. Nine students have completed the 
course of which some were from Indonesia, the Philippines, Thailand, Bangladesh and Malaysia. 
Twelve students were undergoing the course in 1987. 

The modular course is designed for individuals who hold a B.Sc. degree in economics 
(agricultural economics, resource economics, business management, etc.) or fisheries science 
and wish to study the special branch of economics assoeiated with fisheries management and 
aquaculture development. To date nine participants have completed the modular program 
(Philippines 5, Malaysia 2, Thailand 1, India 1). Students attending this course are sponsored by 
IDRC and FAO-UNDP. 

S:hort courses, funded by IDRC, are also organized in Fisheries and Aquaculture Economics 
for scientists. The purpose of these courses is to forge interdisciplinary understanding of fisheries 
management. Two such courses were held, one in 1984 and another in 1985. Fourteen 
participants from the Asean region, Sri Lanka and Nepal attended these courses. 

Fisheries-related courses 

1ihe School of Biological Science at Universiti Sains Malaysia in Penang and the 
Department of Zoology, Faculty of Science; Universiti Malaya in Kuala Lumpur, offer fisheries
related courses at the undergraduate level which are components of the Bachelor of Science 
degre~ course. At Universiti Malaya the students major in ecology or zoology while those from 
Universiti Sains major in aquatic biology. Postgraduate programs (by research) leading to M.Sc. 
and Ph.D. are also available. 

The Faculty of Science and Natural Resources at Universiti Kebangsaan Malaysia in Kota 
Kinallialu offers Marine Science at the B.Sc. level. · . · 

Qualifications for admission 'in all universities in Malaysia are similar and depend mainly on 
the course selected. The following are the requirements for entrance into the Faculty of Fisheries 
and N'Iarine Science at UPM. . · 

! Dip Minimum 2nd grade pass in school certificate with credit in mathematics 

B.Sc. 

M.Sc. ·· 
Ph .. D .. 

UPM curriculum 

and one science subject (excluding health science) and a pass in Bahasa 
Malaysia and English. · 
Pass higher school certificate in one sitting with principle in biology or 
zoology OR one principle (biology or zoology) and 2 other subjects at 
subsidiary level. 
B.Sc. from UPM or other university recognized by UPM Senate. 
B.Sc .. 1st class, or M.Sc. from UPM or other university recognized by 
UPM Senate. 

The previous curriculum for B.Sc. at UPM was designed to provide broad education in 
fisheries, where students were allowed to select the optional subjects and major only during the 
final year. It was felt that this resulted in the students being overburdened and the turning out of 
"jack.s of all trades, masters of none". This has now been modified and the new proposed 
curriculum is designed to produce more· specialized students. The rationale is based on the job 
market, preparation for graduate work and flexibility in case a student changes his or her mind 



about specialization. In the new curriculum the students will start their major in the broad areas 
of either aquaculture or marine fisheries from the second year onwards (Appendix II). 
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The Diploma program is still based on a broad general education in fisheries~ Two years ago 
there were plans to specialize and introduce courses for a Diploma in Aquaculture and a 
Diploma in Marine Fisheries, but this was :10t approved by the authorities since prospects of 
employment of such graduates are uncertain. 

·Facilities 

Vocational schools 

Fisheries education in vocational schools was implemented only. in 1987; their facilities are 
still being developed. · 

Department of fisheries training centers 

All the centers that offer short courses have fish ponds/rearing tanks, accommodation for 
trainees and a teaching laboratory equipped with basic apparatus. 

Fisheries institutes 

Both the fisheries institutes have fully equipped teaching workshops, halls, instrumentation 
rooms, fish handling laboratories and accommodation facilities. The Institute at Penang has 
seven training vessels ranging from 40 to 100 GT. 

Universities 

The Faculty of Fisheries and Marine Science, UPM, has acquired adequate facilities for all 
subject areas that are being taught. In addition the Faculty is also in the process of acquiring 
additional equipment to upgrade the teaching laboratories and the hatr-hery. The Faculty has 
three training centers, the main one is located in Serdang, while its branch is at Trengganu with a 
third smaller station at Port Dickson. Aquaculture and fisheries biology courses are being taught 
at Serdang while marine science and fishing technology are being taught at Trenggariu and at 
Port Dickson. 

Universiti Malay (UM), Universiti Sains Malaysia (USM} and Universiti Kebangsaan 
Malaysia (UKM) have basic laboratory facilities for handling ecology, aquatic biology, . 
limnology and other fisheries-related courses. USM also has a marine station at Muka Head. 

Faculty 

Academic staff of the UPM Faculty of Fisheries and Marine Scie11ce are in two departments 
as follows: · 
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I 
Department of Marine Science and Fishing Technology 

I 

I Area of specialization Degree (numbers) 
I 

: Coastal zone management 
I Fishing gear 
, Fishing technology 
[ Marine biology 
, Marine ecology 
[ Nautical science 

Oceanography biological 
chemical 
geological 
physical 

Pollution chemistry 
Port and shipping management 

' Shipping technology 

Depatrment of Aquaculture and Fish Biology 

Aquaculture -
Aquaculture economics and 

modelling 
Genetics 
Ichthyology 
Invertebrate biology 
Limnology 
Aquatic ecology 
Mariculture 
Microbiology 
Nursery and hatchery 

techniques 
Nutrition 
Parasitology 
Virology 
Pathology 
Toxicology 
Physiology 
Fisheries resource management 

& population dynamics 

Total 

M.Sc. (2) 
M.Sc .. (3) 
M.Sc. (1) 
M.Sc. (1) 
M.Sc. (1) 
M.Sc. (1) 

M.Sc. (1) 
M.Sc. (1) 
M.Sc. (2) 

M.Sc. (1) 
M.Sc. (1) 

M.Sc. (2) 

M.Sc. (1) 
M.Sc. (1) 
M.Sc. (1) 
M.Sc. (1) 

M.Sc. (1) 
M.Sc. (1) 

M.Sc. (1) 
M.Sc. (2) 

M.Sc. (1) 
M.Sc. (1) 

M.Sc. (1) 

M.Sc. (29) 

Ph.D. (1) 

Ph.D. (1) 

·Ph.D. (1) 
Ph.D. (2) 

Ph.D. (1) 

Ph.D. (1) 

Ph.D. GI) 

Ph.D. (1) 

Ph.D. (1) 

Ph.D. (1) 
Ph.D. (1) 
Ph.D. (1) 

Ph.D. (1) 

Ph.D. (14) 

Eight\ academic staff of the Faculty of Economics and Management, Department of Natural 
Resobrce Economics, Universiti Pertanian Malaysia, are teaching fisheries subjects. They are: 

[ Fisheries economics M.Sc. (2) 
. M.Ec. (1) 

I 
Fisheries policy 
Aquaculture economics 
Fisheries institution 

M.Ec. (1) 
LLM (1) 

Ph.D. (l) 
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Natural resource economics M.Sc. (1) Ph.D. (1) 

Academic staff of the Faculty of Science Department of Zoology, Universiti Malaya, teach 
fisheries-related subjects which are as follows: 

Reservoir fisheries 
Limnology 
Fish systematics -
Mangrove & seashore ecology 
Pollution 
Parasitology 
Prawn biology 
Seashore ecology 

Total 

M.Sc. (1) 

M.Sc. (1) 
M.Sc. (1) 
M.Sc. (1) 
M.Sc. (4) 

Ph.D. (1) 
Ph.D. (1) 

Ph.D. (1) 
Ph.D. (1) 

Ph.D. (4) 

Fifteen academic staff of the School of Biological Science, USM are involved in the teaching of 
the following fisheries-related courses. 

Aquaculture 
Parasitology 
Fisheries biology 
Mangrove ecology 
Fish nutrition 
Immunology 
Aquatic weeds 
Freshwater biology 
Marine biology 
Oceanography 

Total 

Ph.D. (3) 
Ph.D. (1) 
Ph.D. (2) 
Ph.D. (3) 

-Ph.D. (1) 
Ph.D. (1) 
Ph.D. (1) 
Ph.D. (1) 
Ph.D. (1) 
Ph~D. (1) 
Ph.D. (15) 

Six academic staff of the Faculty of Science and Natural Resources, Department of Marine 
Science, USM, are involved in the teaching of the following fisheries-related courses. 

Marine environment & 
pollution 

Bacteriology 
Coral ecology 
Aquaculture 
Mangrove/benthic fauna 
Fish biology 

Total 

Graduates 

M.Sc. (1) 
M.Sc. (1) 

M.Sc. (1) 
M.Sc. (1) 
M.Sc. (1) 
M.Sc. (5) 

Ph.D. (1) 

Ph.D. (1) 

Numbers of students at the UPM Faculty of Fisheries and Marine Science are as follows: 
I. Diploma Fisheries (3 years) 

Year 1 
Year2 
Year 3 
Total 

· 68 students 
62 II 

40 II 

170 

II. B.Sc. (Aquaculture or Fisheries Science) 
Year 1 27 students 
Year2 16 11 
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Year3 28 II 

Year4 28 II 

Total 99 

III. Postgraduate 6M.Sc. 
3Ph.D. 

Total 9 
I 

1Two hundred and ~ifty-five students (63 B.Sc., 187 _Diploma, 4 M.Sc. and 1 Ph.D.) have 
graduated from UPM smce 1976. · . 

Employment Opportunities 

lfhere are tv:o m~in govem~e~t institutio~s employing fisheries graduate~ in ~alaY:sia, the 
Department of F1shenes at the Mimstry of Agnculture (DOF), and the Malaysian F1shenes 
Development Authority (MFDA). · . . 

~ince 1976, 80 Diploma and 40 B.Sc. fisheries graduates qualified from UPM have been 
employed by.the agencies. The Faculty of Fisheries and Marine Science, UPM, has recruited 
eight ·B.Sc. and two Diploma graduates, who have or are in the process of undergoing further 
training, to be employed as lecturers. In addition to the graduates from UPM, the Department of 
Fisheries also has 46 fisheries graduates from other universities. The private sector has so far 
onlyjabsorbed 45 B.Sc. and 20 Diploma graduates. 

praduates of fisheries courses could end up doing research, training, extension or 
administration at DOF or be involved in aquaculture project management, fisheries complex 
manAgement, administration or field studies under MFDA, or with the universities doing basic 
research; they could be also attached to aquaculture projects in the private sector. 

I . 

I Requirements to 1990 
I 
'ifhe figures below for the future requirements of fisheries graduates have been made 

avail~ble from the two main agencies employing fisheries graduates; for the private sector the 
esturtate is based on the development of the industry under the fifth Malaysian Plan (1986-:1990). 

I .• 
Qualification/agencies MFDA DOF Private Total 

B.sJ Fishe~es 16 11 20 47 
Diplbma 19 22 25 66 
Fisheries Assistant 105 75 180 
(Schbol leavers trained after recruitment) 

I . . . . 

j Deficiencies/Strengths in the·Fisheries Education System 
I 

Graduate performance 
I 
Those who end up as researchers in the Fisheries Department perform routine research 

world. Research funds are limited and in some. cases the research equipment is outdated. 
Resefirch findings are published mostly in internal r(fports, leaflets, bulletins or journals and 
hardly ever in international publications. Interaction iof most of the research scientists with their 

I . 
I 
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peers on a regional or international level is limited and as such there is little opportunity for the 
scientists to improve themselves 'through this essential form of interaction. The low morale of the 
researchers is also partly due to the. few opportunities for career development in research - a 
promotion for a scientist in the government service normally means giving up his laboratory coat 
for a desk job. 

Since the extension officers need to depend on the research done by the research officers for 
their extension work, they are, therefore unable to provide extension services of a high caliber. 
Management and administration staff are similarly affected. Likewise, industry does noffully 
benefit from these support services. 

Instructional facilities 

At the tertiary level, the Faculty of Fisheries and Marine Science; UPM, has excellent 
facilities for teaching and research in all the 'Subject areas that are being taught on its curriculum. 
Some of the facilities available are said to be the best in the region. The Faculty is also in the 
process of upgrading the existing facilities with aid from the Japan International Cooperation 
Agency (JICA). · 

The Department of Fisheries has been conducting courses for more than a decade; 
ponds/tanks and hatchery facilities are adequate for conducting training, although some of the 
laboratory facilities may be-considered inadequate and outdated. . 

In universities where fisheries is not the main thrust area (USM, UM and UKM), facilities 
are limited to the laboratory. However, USM has facilities available at its field station at Muka 
Head. The laboratory facilities available at these universities are wet labs, aquarium systems, etc. 

Although facilities for teaching are available these are still deficiencies in some instance·s, 
e.g., insufficient ponds at the university. Thus, performing field trials (e.g., ponds to carry out 
growout trials and for teaching) is a problem faced by the university lecturers and researchers. 
Due to insufficient facilities, lecturers in universities have limited practial experience and depend 
largely on books for their teaching material. A significant number of them are also very young, 
having only recently returned from abroad with M.Sc. training. 

The other universities in Malaysia teach fisheries as part of a biology or zoology course and 
the instructors are usually not actually qualified in fisheries but are teaching it as an incidental 
part of a larger course. 

Weaknesses/Strengths of the Fisheries Education System 

One inherent weakness in the present fisheries education system, especially in relation to the 
Diploma course, is the fact that students cannot major in either aquaculture or fisheries (for 
example) and as a result students tend to have only a general knowledge of the field. Diploma 
graduates also lack sufficient practical training during their course. Compared to B.Sc. graduates 
who have 12 weeks of solid attachment to the fisheries sector during the semester break, the 
Diploma graduates have only 8 weeks ofsuch training and this is done during the semester. This 
is due to the limited time available (3 years) to complete the program. 

The present fisheries curricula of the tertiary level only emphasize the acquisition of 
knowledge on fisheries per se whereas fisheries management is a multidisciplinary field, 
requiring knowledge and training in financial management, personnel management, business, 
postharvest handling, marketing, etc. As a result, many graduates complain that they are 
inadequately prepared for the requirements of the job and have to educate themselves further on 
the job. 
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! 
'Ilhe present system of selecting candidates for the short-term courses given by the Fisheries 

Depattment is such that people who may not be genuinely interested in aquaculture may be 
accep~ed. After completing the course, these people may not end up using the knowledge gained. 

Participants attending short courses fall in a wide range of age groups and their ability to 
grasp!scientific fisheries principles may also vary greatly. As a result the individuals in a class 
tend tb progress at different rates, detracting from the efficacy of the course. 

Trhe present system of fisheries education does not provide for the training of the 
subprpfessional level (manual workers) who could work on the farms. This category of 
persopnel have to be trained on-the-job or sent for training after being hired. There is an urgent 
need to provide for the training of such people. 

I 
! 

I 
Quality of students 

I 
I 

The fisheries course is traditionally not a popular subject at the university. Thus, the quality 
of stddents that join the faculty varies greatly. There are a few bright enthusiastic students while 
the ~ajority are those who could not be accepted for more sought-after courses_ like medicine, 
engineering or dentistry. At the degree level (B.Sc.) the quality of students also depends on their 
previbus qualification, since the students admitted can either have gone through 13 years of 
education to obtain the Higher School Certificate or 12 years education in the first year Diploma 
coursb. The latter students have only completed their School Certificate and a year in their 
diploma course and do not possess a good background in sciences compared to those with a 
Higher School Certificate. The instructors are faced with the problem of motivating students who 
were !'forced' into fisheries and also the weak students to work hard. 

Recently due to the austerity drive, the number of students sent abroad has been reduced and 
the intake of students in the local universities has been increased. Previously the number of 
studepts per class was 20-.30 but now it is between 40 and 60. For a professional course like 
fisheries, it is difficult for instructors to teach a large group effectively. Along with the increase 
in th~ intake of students, there has been no increase in allocation for the extra expenaiture to run 
larger classes. 

The medium of instruction for the undergraduates is Bahasa Malaysia and most of the 
reference material available on fisheries is in English. Since the students are more familiar with 
Bahasa they do not make an effort to acquire extra knowledge from material written in English 
that is available at the library. Thus, students end up with limited knowledge acquired almost 
entir~ly from the class lectures and practicals. 

Potential and Needed Changes in the Fisheries 
Education System 

The changes that could be made in the fisheries education system are as follows: 
: • Greater emphasis on fisheries education in at least the secondary school 
I curriq1lum so that when students apply for places in the higher institutions they 

already have some basic understanding of fisheries and do not look upon fisheries 

• 
I 

I • I 

I 

education as merely training for fishermen. 
Improve the facilities for education and training institutions by providing more 
funds. 
Entrance to the "B.Sc. in fisheries course should be limited to students who have 
obtained a Higher School Certificate and who possess a good background in 
sciences. 



• For the selection of instructors, preference should be given to graduates qualified 
from local institutions. Junior instructors who have obtained their degree from 
abroad should be given the opportunity to expose themselves to the local 
conditions before they are considered to be effective instructors. 

• Emphasis should be placed on developing more courses at the postgraduate level. 
Offering postgraduate education through coursework at least in part and not just 
totally by research as at present should be given serious thought. There is a need 
in some fields to input additional information which has not been acquired at the 
undergraduate level. 
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• Courses in fisheries programs should not be considered and compared to a general 
. degree in sciences but should be treated as a professional program.· Thus, courses 
for the fisheries program should be designed with greater emphasis on practical 
training. With more practical training the graduates will have greater confidence 
performing their job. 

• Improvements are needed .to change the structure of the career development 
program within the fisheries sector reflecting it as a noble profession. Extension 
officers should be graduates and research officers with a master's or doctorate 
degree in fisheries science. Officers in charge of programs should be senior 
personnel with fisheries qualifications. 

• To achieve and maintain a high professional statu's the instructors should have 
constant interaction with people from other fisheries institutions and the private 
sector. This interaction could be in the form of collaborative work, seminars, 
informal meetings, workshops or cross-institutional teaching. A similar approach 
should be made at the international level. 

• Instructors and scientists should undertake to write reference material and text 
books in Bahasa Malaysia which is the medium of instruction up to undergraduate 
level. At the same time emphasis should be made to improve the standard of 
English language beginning at school level; this will enable the students to 
acquire more knowledge by being able to read references and texts in English 
besides their lecture notes. In addition students who have obtained admission to 
universities should undergo intensive short courses in English. Preference for 
admission should be given to candidates who have a credit in English at School 
Certificate level instead of just a pass. 

• A survey on the needs of manpower requirements is essential before an effective · 
long-term plan for the future development of fisheries education can be 
considered. The number of people being trained should be in consonance with the 
requirement of the industry. 

• Student-instructor ratios should be kept at a rational level. This is important as it 
will help maintain good interaction between students and instructors and will 
produce graduates of high caliber. · 

• Provision of more scholarships for fisheries is needed to attact a higher quality of 
students. 

• Establishment of institutions equivalent to the vocational school is needed, where 
emphasis is given to the education of future hands-on manual workers for the 
fisheries sector. 

• More strict vetting of candidates for the short courses should be done to ensure 
that only genuinely interested persons are accepted. 

• Additional optional courses in fisheries education at the tertiary level could be 
introduced, which will help the graduates to occupy more diversified job openings 
in the fisheries sector, e.g., marketing, management, postharvest handling and 
economics. 
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Appendix I 
List of Fisheries Institutions Involved in 

Training, Devel~ptD.ent and Research 

Depart~nt of Fisheries 
I 
I 

lJ 
2J 
3! 
4, 
5; 
6! 
1! 
SJ 
9) 

10! 
11. 

Brackishwater Hatchery, Tanjong Demon, Trengganu. 
Brackishwater Research Station, Gelang Patah, Johore. 
Department of Extension, Department of Fisheries, Ministry of Agriculture, Kuala Lumpur. 
Fish Breeding Station, Bukit Tinggi, Paliang. 
Fisheries Training Institute Malaysia, Batu Maung, Penang. . 
Marine Fisheries Training Institute, Seberang Takhir, Trengganu. 
Fisheries Research Institute, Penang. 
Fish Breeding Station, Enggor, Perak. 
Marine Fish/Shrimp Breeding Centre, Besut, Trengganu. 
Shrimp Hatchery, Tanjong Dawai, Kedah. 
Prawn Hatchery, Kampong Acheh, Perak. 

Malaylian Agriculture Development Res!!a~ch lnstituJe 

12i Food Technology Division, MARDI, Kuala Lumpur. 

Fisheries Development Authority 

13) Malaysian Fisheries Deveiopment Authority, Kuala Lumpur. 
I 

I 
Universities 

14! . Department of Zoology, Faculty Science, Universiti Malaya, Kuaia Lumpur. 
15! Faculty of Science and Natural Resources, Universiti Kebangsaan Malaysia, Sabah. 
16] Faculty of Fisheries and Marine Science, Universiti Pertanian Malaysia, Serdang, Selangor. 
17 J Faculty of Economics and Management, Universiti Pertanian Malaysia, Serdang, Selangor. 
18; School of Biological Sciences, Universiti Sains Malaysia, Penang. 



Appendix II 
Curriculum of the Faculty of Fisheries and Marine Science, 

Universiti Pertanian Malaysia 

Diploma Fisheries - 3-Year Program December Semester 

Year 1 PSF 293 Current Issues in Fisheries 
EPT 136 Agriculture Marketing 

July Semester MKN 100 Fish Composition & Processing 
AKN211 Basic Accounting I 

Code Course Credit PSA 205 Hatchery & Nursery Techniques I 
PSA di Aquaculture 

KIM 110 Physical Chemistry 3 PSF 199 Project Elective & Presentation II 
FIZ 101 Introductory Physics I 3 
BIO 101 Principles of Biology I 3 Total 
MAT 101 Mathematics I 3 
SKS 207 Islamic Civilization I 1 
SKP 207 Nationhood 2 

Bachelor of Science (Fisheries) 
Total 16 

December Semester Year 1 

KIM 120 Organic Chemistry 3 July Semester 
FIZ 102 Introductory Physics II 3 
BIO 102 Principles of Biology II 3 Code Course 
MAT 102 Mathematics II 3 
EKO Ill Basic Economics 2 SKS 205 S.ociety and Medicine 
SKS 208 Islamic Civilization II 2 SKS 207 Islamic Civilization I 

SKP 204 Nationhood 
Total 16 PSB 224 Aquatic Ecology 

Year 2 PSB 321 Ichthyology 
PSA 203 Water and Soil Analysis 

July Semester 
Total 

PSB 121 Fish Biology 4 
PSB 123 Aquatic Invertebrate Biology I 4 
PSB 224 Aquatic Ecology 2 
PSA 201 Principles of Aquaculture 2 
PSA 203 Water & Soil Analysis 2 December Semester 
PSB 225 Fisheries Microbiology I 2 

MTK303 Statistics for Applied Sciences 
Total 16 PSB 305 Aquatic Botany 

December Semester BKM 300 Basic Biochemistry 
PSB 323 Aquatic Invertebrate Biology II 

PSA 204 Fish Nutrition I - 3 PSA 201 Principles of Aquaculture 

PSA 111 Fish Disease I 3 
SKS 208 Islamic Civilization II 

PST 264 Navigation 3 
Total PSS 241 Limnology and Oceanography 3 

"''PST 160 Fishing Methods I 2 

Total 14 

Year2 
Year3 

July Semester (Major in Fisheries Science) 
July Semester 

EKO 311 Principles of Economics 
PST 161 Fishing Methods II 2 SAK 201 Introduction to· Computei: and 
PST 265 Navigation 3 Data Management· 
PST 272 Fish Handling 2 PSB 224 Aquatic Ecology 
PSF 283 Fisheries Law, Management & PSB 331 Principles of Fisheries Systematics 

Conservation· 2 PST 261 Introduction to Fishing Gear 
PSA 131 Aquaculture 3 PST 264 Navigation 
PSF 196 Project Elective & Presentation I 4 MKN 332 Fish Processing and Preservation 

Total 16 Total 

83 

1 
2 
3 
3 
3 
3 
4 

19 

Credit 

2 
2 
2 
2 
4 
2 

14 

3 
2 
3 
4 
.2 
2 

16 

3 

2 
2 
3 
2 
3 
3 

18 
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I 
July ~emester (Major in Aquaculture) 

EKO 311 
SAK201 

PSB*4 
PSB 3

1

31 
PST 2,61 
PSA 301 
MKN 1332 

Principles of Economics 
Introduction to Computer and 

Data Management 
Aquatic Ecology 
Principles of Fi~eries Systematics 
Introduction to Fishing Gear 
Freshwater Fish ,Culture I 
Fish Processing and Preservation 

Total 

December Semester (Major in Fisheries Science) 
I 

KPJ io5 Principles of Engineering for 
I Fisheries 

PSSWl Limnology & .Oceanography 
PSN 310 Fisheries Organization & 

Management 
PSB ~25 Fisheries Microbiology 

Elective 

Total 

Decetbber Semester (Major in Aquaculture) 
I 

PSB ~28 
PSA ~05 
PSN 301A 

PSB 225 
PSA 300 
PSS Z41 

Year~ 

Fish Genetics 
Nursery & Hatchery Technique 
Fisheries Organization & 

Management 
Fisheries Microbiology 
Designs of Aquaculture Systems 
Limnology & Oceanography 

Total 

July ~emester (Major in Fisheries Science) 

I 

PST 370 
PST 373 
PST ~62 
PST 363 
PST 265 
PSS 345 

Fish Detection Instruments 
Fishing Port & Vessel Management 
Fishing Gear Technology I 
Fishing Operation 
Navigation 
Tropical Marine Ecology 

2 

2 
2 
3 
2 
3 
3 

18 

2 
3 

2 
2" 
5 

14 

3 
3 

2 
2 
2 
3 

15 

2 
3 
2 
2 
3 
2 

Total 14 

July Semester (Major in Aquaculture) 
I 

PSBh9 
PSA 311 
PSA 302 
PSS 345 

Fish & Invertebrate Physiology 
Fish Disease II 
Mariculture I 
Marine Tropical Ecosystems 
Elective 

Total 

4 
3 
3 
2 
2 

14 

Year 3 

December Semester (Major in Fisheries Science) 

PSA 303 
PSF 381 
PSA 204 
pp 203 

Invertebrate Culture 
Research Methods & Statistics 
Fish Nutrition 
Planning, Implementation & Evalua

tion of Project Development 
Elective 

Total 

December Semester (Major in Aquaculture) 

PST 366 Fishing Gear Technology H 
PST 272 Fish Handling 
PST 367 Fishing Technology 
PST 372 Fisheries Meteorology 
PSB 330 Fish Population Dynamics 
PSF 381 Research Methods & Statistics 
PSS 341 Fisheries Oceanography 
pp 210 Building, Implementation & Evalua-

tion of Project Development 

Total 

Year4 

July Semester (Major in Fisheries Science) 

PSF 293 
PSF 383 
ESA 454 
PSF 399A 

Current Issues fu Fisheries/Seminar 
Fisheries Law & Management 
Aquaculture Economics 
Project & Seminar I 
Elective 

Total 

July Semester (Major in Aquaculture) 

PSA 305 
PSF 293 
PSF 383 
ESA454 
PSF 399A 

Physiology 
Current Issues in Fisheries/Seminar 
Fisheries Law & Management 
Aquaculture Economics 
Project & Seminar I 
Elective 

Total 

December Semester (Aquaculture & Fisheries Science major) 

PSF 399B Project and Seminar 
Elective 

3 
3 
3 

2 
3 

15 

2 
2 
2 
2 
2 
3 
3 

3 

19 

1 
2 
3 
2 
4 

12 

3 
l 
2 
3 
2 
4 

15 

4 
10 

Total 14 

Optional Courses 

Department of Aquaculture 

PSA 401 
PSA402 
PSA 404 
PSA 405 
PSA 411 

Freshwater Fish Culturo II 
Marine Fish Culture 
Fish Nutrition 11 
Ornamental Fish Culture 
Fish Pathology 

2 
2 
3 
2 
3 
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PSA 412 Fish Clinical Microbiology 3 Department of Marine Science 
PSA 414 Fish Parasitology 3 
PSA 415 Breeding and Genetics of Fish 3 PSS 441 Physical Oceanography 3 
PSA 418 Nurseiy.and Hatchery Management 2 PSS 442 Biological Oceanography 3 

PSS 443 Chemical Oceanography 3 
PSS 444 Coastal Processes 2 
PSS 445 Benthic Ecology 2 
PSS 453 Aquatic Pollution 2 
PSS 454 Planktonology 2 

Depfiltment of Fisheries Biology PSS 458 Coastal Zone Management 3 

PSB 413 Aquatic Toxicology 2 Department of Fishing Technology 
PSB 421 Fish Taxonomy 3 
PSB 422 Lirnnology 2 PST 463 Marine Invert. Fisheries 2 

PSB'425 Fisheries MicrobiolO!Y 3 PST 464 Marine Technology 2 

PSB 431 Fish Endocrinology 3 PST 465 Navigation Inst. 2 

PSB 438 Inland Fisheries Management 2 PST 471 Deck Machinery 2 

PSB 439 Sports Fisheries 3 PST472 Fishing Boat Technology 2 
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Abstract 

Fisheries education in the Philippines started in the University of the Philippines just before World War II. After the 
War fisheries education was resumed by the Bureau of Fisheries until 1957 when this was transferred to the Department of 
Education except for the Philippine Institute of Fisheries Technology which was transferred to the University of the 
Philippines. This institute was elevated to a College of Fisheries in 1958. More fisheries schools were established under the 
Department of Education through legislation and later through Presidential Decrees. The latest count shows 66 schools and 
colleges of fisheries in the country. 

The proliferation of schools with inadequate funding caused tjie deterioration of the quality of fisheries education. 
An evaluation of fisheries educational institutions was carried out by the government which resulted in the phasing out of 
the fisheries programs of substandard educational institutions. 

A proposed Macro Plan for Fisheries Education contains a set of policies that must be adopted by the national 
government to set the trend and direction of fisheries education and training. The plan endorses the "flagship" concept 
where there will be a national, three zonal, and 12 regional fisheries institutions which shall be the lead institutions for 
fisheries education and training. 

Historical Perspective 

Fisheries education in the Philippines started in the Zoology Department, College of Liberal 
~s, University of the Philippines, as a Bachelor of Science in Fisheries program just before 
World War II. There were seventeen graduates from this program who finished their studies after 
the: war (personal communication with Mr. Ricardo Esquerra, one of the graduates). This degree 
prdgram was phased out by the University of the Philippines for reasons unknown. 

1 In July 1946, the Bureau of Fisheries, Department of Agriculture and Natural Resources, 
established the Philippine School of Fisheries in Navotas, Rizal, which offered the Certificate 
course (two-and-:a-half year postsecondary program) with three majors: Fish Culture, Fish 
Capture and Fish Preservation. The Philippine School of Fisheries was later renamed the 
Philippine Institute of Fisheries Technology (PIFT) and transferred from Navotas to the old 
University of the Philippines compound in Padre Faura, Manila, and later to Port Area, Manila. 
The Bureau of Fisheries also established other schools of fisheries in some provinces and 
adillinistered said schools together with the PIFf. The Bureau of Fisheries in January 1957, 
thr<mgh a Reorganization Act; relinquished its role in fisheries education. The Reorganization 
Act transferred the PIFT to the University of the Philippines and the other schools of fisheries to 
thelDepartment of Education, Bureau of Vocational Education. 

· In April 1958, the University of the Philippines elevated the PIFT as its College of Fisheries 
while still located in Port Area, Manila. The College of Fisheries started offering the Bachelor of 
Sci~nce in Fisheries (BSFi) with four majors, namely, Inland Fisheries, Marine Fisheries, Fish 
Processing Technology and Fisheries Education. In 1962, the College of Fisheries transferred to 
its pew home on the University of the Philippines, Diliman Campus, Quezon City. 

! •Now Chancellor, University of the Philippines in the Visayas. 
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Meanwhile, more schools of fisheries were established under the Department of Educat10n, 
many of them secondary schools. Through legislation by Congress and much later through 
Presidential Decrees ~d by the "Batasang Pambansa" or legislative body, more fisheries schools 
were created or elevated into state colleges or colleges of state universities/colleges. By last 
count of the 'Feehnical Panel for Agricultural Education (f PAE), Department of Education, 
Culture and Sports (DECS) there are 66 schools and colleges of fisheries in the Philippines. The 
list of schools and their location are shown in Table 1 and Figs. 1 to 6. This does not include the 
fisheries high schools with·fisheries courses as practical arts. 

The aforementioned brief history of fisheries education in the Philippines reflects certain 
important aspects in Philippine fisheries education development. These are outlined in the 
following paragraphs. 
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The start of a baccalaureate program at the University of the Philippines before the war was 
an attempt to produce manpower in fisheries that can go into research, teaching and other 
professional activities, rather than the industry. It was during this period that research in fisheries 
was concentrated in basic and fundamental topics such as taxonomy, ecology, biology and 
others. There were very f~w Filipino scientists involved in research and .the scene was dominated 
by American scientists. Fisheries was under the Division of Fish and Game of the Bureau of 
Science. 

The Philippine School of Fisheries of the Bureau of Fisheries in 1946 reflects the 
development of fisheries education towards providing manpower for the fisheries industry. The 
postsecondary Certificate in Fisheries course provided students knowledge·of the basic sciences 
such as chemistry, biology, meteorology, etc. and technical background into the fisheries . 
industry practices and on-the-job training through apprenticeship of one semester. After the war 
there was a sudden shift to provide technical manpower to the industry. During this period 
research manpower in fisheries was still largely filled up by products from the universities in 
related fields such as biology, chemistry and engineering. Graduate degree training in fisheries 
was obtained abroad through scholarships and there were only a handful of these scientists. 

When the University of the Philippines College of Fisheries (UPCF) instituted the BS in 
fisheries curricula in 1958, it reinstated a thrust in fisheries education to provide manpower to 
industry, research, extension service and teaching. Being only a four-year curriculum, the 
program only managed to provide students the background knowledge to go into these 
components of fisheries. 

This period which extends to the present has been characterized by high desire of the other 
schools of fisheries to go also into the baccalaureate programs in fisheries, and many schools did 
so with permits from the Education Department. When other schools became colleges of · 
fisheries with state universities, this new thrust in fisheries education "peaked" but the problem 
of qualified faculty, adequate facilities and financial support resulted in what many people call 
"below standard" fisheries education in the country. 

Also during this period, graduate education in fisheries, the Master of Science in Fisheries, 
was initiated by the UPCF in the field of aquaculture in 1978. The extension of the MS program 
to fisheries biology and fish processing technology in UPCF also followed. The Central Luzon 
State University (CLSU) College oflnland Fisheries is also offering its MS program in 
aquaculture. 

In the 1980s the Ministry of Education, Culture and Sporis (now Department of Education, 
Culture and Sports, DECS), with assistance of its Technical Panel for Agricultural Education 
(TPAE), started reviewing the standards in fisheries education with sad results. The DECS 
implemented the minimum standards in fisheries education and asked all schools of fisheries to 
conform with said standards within a period of five years. High schools previo~sly granted 
permits to go into postsecondary and tertiary education in fisheries are now being asked to phase 
out said programs and to start developing into good secondary schools. 

This has also been the period wherein the national government assisted in fisheries 
education through a World Bank loan to develop the University of the Philippines in the Visayas, 
College of Fisheries (UPVCF), seven Regional Institutes of Fisheries Technology (RIFT) and 
seven Regional Fishermen Training Centers (RFTC). A macro plan for DECS consideration 



88 

! 
based! on the "flagship" concept states that there will be a national university of fisheries which 
will ~e the flagship of the system and this national university shall concentrate in fisheries 
research and graduate programs. Three zonal fisheries universities/colleges of fisheries shall be 
identified to serve Luzon, Visayas and Mindanao zones. The zonal schools shall concentrate on 
baccalaureate programs in fisheries and will eventually also be allowed to go into graduate 
progrhms if needed, and research, depending on their capacities. Twelve RIFTs and RFTCs shall 
be allowed to go into technical/vocational training in fisheries. RIFTs shall train technicians for 
three 1years (Diplomci. in Fisheries Technology) to provide technical manpower to industry and 
the RFTCs shall traiii the existing labor force in fisheries to develop better skills and knowledge 
of fisheries. In the master plan, government funding for the schools in the plan shall be given 
high priority. 

I 
I 

National Fisheries Education System 

The Qhilippine Education System 

The education system in the Philippines is very much influenced by the American system 
mainly because this was developed during the commonwealth period of the country under the 
USA! and £urthennore, leading educators of the country were sent to the USA for advanced 
studies. 

The Philippine education system is composed of the following levels of education; 

+ 
Training Program 

Elementary Education (6 years) 

i 
High School or Secondary 

Education (4 years) 

~-----------+----- Technical/vocational Education 

Training Program 
(2-3 years) 

College/University or Tertiary Education 
(4-5 years) Baccalaureate 

Training ~~Pr_o_g_r_am ________ _JI'-------------~ 
' t Nonthesis Mastera! Mastera! Education 

Education (2-years) (2 years) 

~ 
Training Program 

Doctoral Education 
(3 years) 

'Fhe 1987 Philippine constitution states that "the state shall establish and maintain a system 
of fre~ public education in the elementary and high school levels" (Art. XIV, sec. 2, para 2). 



Fisheries education starts at high school level where it is taught as practical arts the same 
way as gardening, poultry, carpentry and the like are taught. This high school level of fisheries 
education is not included in this paper as the objective of high school education is not skills 
development for employment but for youth development. The presentation here on fisheries 
education and training covers the technical schools or institutes (postsecondary level), colleges 
or universities (tertiary level) with fisheries curricular programs, and the training programs 
implemented by government line agencies (e.g., Bureau of Fisheries and Aquatic Resources), 
educational institutions and other organizations (e.g., Technology Resource Center). 

The listing and location of known institutions implementing fisheries training programs are 
shown in Fig. 7. 

Fisheries Education Subsystem 

Table 1 shows the number, classification and distribution by political regions of the fisheries 
educational institutions with their respective fisheries education program offerings. 
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State universities, colleges, polytechnic colleges and institutes are autonomous educational 
institutions which are governed by their respective charters. Technically _these institutions are not 
under the DECS although officials of DECS are made members of the institution's governing 
body with the Secretary of DECS sitting as Chairman of such bodies (e.g., the Secretary of 
DECS is the Chairman of the University of the Philippines System Board of Regents). Being 
physically impossible for the DECS Secretary to be present in the meetings of the numerous 
governing bodies, a representative atteQds these meetings for the Secretary. These institutions get 
their respective annual budget appropriation direct from the Department of Budget and 
Management, and not through DECS. This gives the state educational institutions an edge over 
the other educational institutions. It is for this reason that the latter institutions want to be 
converted to state educational institutions. A lot of them were converted during the election 
campaign of the 1985 "snap election". Furthermore, as state educational institutions, they can 
create/abolish curricular programs with the action of their respective governing boards. 

The DECS-supervised schools are, as the name implies, under DECS and have to get their 
respective annual budget appropriation through DECS. For these institutions to create or abolish 
curricular programs they have to secure the approval of DECS. The tertiary fisheries schools 
offer both the secondary education program with fisheries courses as practical arts and the 
postsecondary technicaVvocational fisheries program (Diploma in Fisheries Technology or DFT) 
and some were given permits to offer the college fisheries education program (Bachelor of 
Science in Fisheries or BSFi). 

The former fisheries vocational fisheries high schools were converted to general high 
schools with fisheries as practical arts. Secondary schools included in the listing (Table 1) are 
those that were given permits to offer the DFT program and a few with BSFi program. 

The private schools offering fisheries courses have to secure their permit or authorization 
from DECS. 

As shown in Table 1, 35% of fisheries educational institutions are state universities (18%), 
colleges (7.5%), polytechnic colleges (7.5%) and institutes.(2%). Most fisheries educational 
institutions (62%) are DECS-supervised schools shared by tertiary schools (18%) and secondary 
schools (44%). There are only two private schools offering fisheries education programs out of 
the total 66 institutions for fisheries education. 

Fisheries Curricular Programs 

The present fisheries curricular programs are as follows: 

a) Diploma in Fisheries Technology, 3-year program 
b) Bachelor of Science in Fisheries, 4-year program 
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c) Master of Aquaculture, 2-year nonthesis program 
d) Master of Science in Fisheries, 2-year thesis rogram 

I 
I 

I 
DIPLOMA IN FISHERIES 1ECHNOLOGY {DFI') 

I 
']fhis postsecondary vocational/technical fisheries program evolved from the two-and-a-half 

year <Certificate in Fisheries which was developed and implemented by the Philippine Institute 
Fishepes of Technology (PIFT) and later adopted by the oth~r fisheries schools. The DFT 
program has three majors, namely, Fish Capture, Fish Culture and Fish Preservation intended to· 
prodQce field and laboratory technicians and field demonstrators. 

A.s shown in Table l, all fisheries educational institutions offers the DFT program except for 
three,tnamely, University of the Philippines in the Visayas (UPV), Nueva Vizcaya State Institute 
ofTe~hnology and Jasper Memorial School of Fisheries. 

1[he guiding principles, minimum standards, and curriculum for the DFT program are shown 
in Appendix I. 

I 
I 

BACHELOR OF SCIENCE IN FISHERIES (BSFI) 
I 

I 

'I)his tertiary fisheries education program devotes the first and second years mainly for 
general education courses, e.g., humanities, social and natural sciences, and mathematics. The 
third and fourth years are for fisheries or profession.al courses. This balance between general 
education and fisheries courses aims at developing the student mentally, socially and morally. 

As shown in Table 1, all state universities, colleges, polytechnic colleges, institutes, private 
schoo~s and DECS-supervised tertiary schools (except one) offer the BSFi program. There are 
even four DECS-supervised secondary schools which were given authority to offer the tertiary 
BSFi program (three in Region VI and one in Region IX). 

Tpe program has four majors, namely, Marine Fisheries, Inland Fisheries, Fish Processing 
Technology and Fisheries Business Management intended to produce fishery professionals as 
technologists, managers/supervisors and researchers and extension workers. The guiding 
principles, minimum standards and cumculum of the BSFi program are shown in Appendix II. 

I 
I 

FISHERIES GRADUA1E PROGRAM 

T~ date there are only two institutions offering graduate programs in fisheries,. namely, UPV 
and Central Luzon State University (CLSU). UPV offers the following fisheries graduate 
pro~s: a) Master of Aquaculture (MAq); b) Master of Science in Fisheries (MSFi) with 
majorS in Aquaculture, Fisheries Biology and Fish Processing Technology. 

T~e CLSU being located in Central Luzon (see Fig. 1) offers only the Master of Science in 
Aquacµlture with concentration in freshwater aquaculture. 

· The MAq which is a nonthesis masteral program is industry oriented aimed to produce 
gradu~tes with professional competence in management and implementation of aquaculture 
projecfs either of government or private enterprise, and iii teaching technical/vocational . 
aquaculture courses. A good number of teachers from the seven RIFT (see Fig. 7) are presently 
enrolldd in this program at UPV. 

The MSFi is a research-oriented graduate program aimed at producing graduates who are 
able tQ undertake independent research in a particular fisheries major. The MSFi major in 
Fishetjes Biology unlike the MS ~ Marine Biology is heavy on marine resource management 
course~. The program was so designed because of the need for manpower to do assessment of the 
marin~ resources of the country where at present there is minimal information. The MSFi major 
in Fisll Processing program concentrates on research in fish quality control and losses due to 
spoilage as these are the present pressing problems of the industry. 

I 



Fisheries Training Subsystem 

' Fisheries training together with extension is one of the main services of the Bureau of 
Fisheries and Aquatic Resources (BFAR); As such BFAR established extension and training 
centers throughout the country as shown in Fig. 7. These centers were established through 
foreign assisted projects. . 

State universities which are mandated to do extension activities also conduct training 
programs mainly through their respective research and development centers (e.g., UPV 
Brackishwater Aquaculture Center, MSU Institute of Fisheries Research and Development) and 
academic departments. Most of these training programs are organized upon request. 

The Southeast Asian Fisheries Development Center (SEAFDEC), which is a regional 
institution, has its aquaculture department in Iloilo. The center conducts regular training 
programs on aquaculture with participants coming from the region. 

The Technology Resource Center (TRC) created under the Ministry of Human Settlements 
(now under the Office of the President), provides short training programs on production-oriented 
technologies on agriculture, forestry and fisheries to interested partie~. Announcements of these 
training programs (e.g., shrimp hatchery, tilapia cage culture) regularly come out in the national 
daily newspapers. 

Unlike the fisheries education subsystem, there is no single organization or office that 
coordinates the fisheries training programs of the country. At most bilateral' agreements serve as 
the link between institutions for specific training programs (e.g., UPV and SEAFDEC memo of 
agreement on aquaculture ·training program). 

The activities of the BFAR seven RFfC are under the· supervision of the BFAR-RFfC 
Project Coordinating· Staff whose specific functions are to provide overall coordination and 
management support. Similar organizational arrangement may be also true for the four 
Brackishwater Aquaculture Demonstration and Training Centers (BADTC). · 

For the state universities, the training activities are planned, implemented and evaluated by 
the respective research and training centers or the academic departments concerned. The overall 
coordination of the training activities of a university is usually done by the extension office or its 
equivalent office in the university. · 

Training activities of SEAFDEC are determined by its governing council. Management of 
specific training program is done by specific project staff which is coterminous with the project. 

The level of a training program depends on the preparation and needs of the trainees. As 
illustrated earlier, training programs start with trainees having only elementary education. These 
trainees would be the small-scale fishermen, fish farmers and fish processors. The training 
program would be so designed that it is related to the present work of the trainees. Usually the 
program is conducted in the local dialect and is mainly demonstration (e.g., how to prepare 
smoked sardines). 

Training after high school education is for those who during their high school days were 
already working (part-time) either with the family fishing, fish farming, fish processing or fish 
marketing activities, or with other groups within their community. The type of training here 
would not differ so much from the training programs for elementary graduates. The training 
programs would be mainly for small-scale fisheries activities. 

Another .group of trainees would be those high-school graduates who are working at large
scale fishing operations, fishponds, fish processing plants and fish trading/wholesale comp~nies. 
Training programs for large-scale fisheries activities would be different from the family type 
fisheries activities. For example, large-scale fishing opertions would mean the use of vessels 
more than three gross tons and using big nets such as the purse seine. Training here would 
include the use of sonar and radar which are not necessary for small-scale fishing. 

The seven fishermen's training centers and the four brackishwater aquaculture 
demonstration and training centers (Fig. 7) cater to the above mentioned types of training 
programs. 

Training programs for baccalaureate degree holders are mostly for those working in 
government to improve their professional competence. These programs are usually conducted in 
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cooperation with state universities (e.g., UPV, CLSU, MSU) and/or with international / 
organizations (e.g., SEAFDEC, FAO, ICLARM). For example, a recent training program on fish 
stock assessment in the tropics was conducted by FAO and the Danish International · 
Develbpment Agency in cooperation with the Philippine government through BFAR. Here the 
traine~s are government personnel working on fish stock assessment in their respective offices. 
Participation in this type of a training program is selective. The trainees should possess the 
necessary basic skills in order to benefit effectively from the training program. 

Alt present there are no known training programs for master's degree holders in fisheries. 
The reason for this is-that there are not so many master's degree holders· in the government 
servic~. The master's degree holders are at present the train ors. 

-Resources 
I 

I . 
The Technical Panel for Agricultural Education (TP AE) of the Department of Education, 

Culture and Sports evaluated the fisheries educational institutions in the.Philippines and the 
results are published in a report, "State of Fisheries Education in the Philippines''. The TPAE 
paper 1

1

contains an analysis of the resources (e.g., faculty, land, physical facilities and equipment) 
based on the minimum standards set by the Department (see Appendixes I, II) .. On faculty· ' 
resow:ces, only 12 schools out of the 41 schools evaluated had the required num_ber of faculty 
memqers in offering the BSFi and DFT programs. On land resources, only 12 schools conformed 
with ¢.e minimum required fishpond area. 

Many of the schools evaluated had inadequate laboratory units and facilities. Those that 
were able to comply with the minimum standards were supported by foreign loans or grant-in
aid prbjects (e.g., seven RIFT through the World Bank 6th Education Loan). On the avaih1bility 
of fislieries equipment for instruction, most of the schools evaluated, particularly the DECS
superyised schools, could not comply with the minimum standards. Those schools with foreign 
assisted projects were able to acquire the necessary laboratory equipment needed in offering the 
BSFi ~nd/or DFT programs. . . 

T
1

ertiary schools depending on their capabilities also utilized their resources for research and 
extension which includes nondegree short-term training programs. . 

I~stitutions whose main function is fisheries training were, as mentioned earlier, established 
through foreign assisted projects. As such, these institutions would have the necessary resources 
to effectively undertake fisheries nondegree training programs. 

Deficiencies and Strengths 

Fishefies Educati.on Subsystem 
I . 

ON THE PROLIFERATION OF SCHOOLS 
' 

Over the four decades of the existence of formal fisheries education in the country there 
have been no defined policies for fisheries education form~lated to provide guidelines for 
goverhment and fisheries educators. The result has been catastrophic when the legislators 
(Congress and Batasang Pambansa) and the President of the Philippines through Presidential 
Decr9es estaqlished and created too many fisheries educational institutions that now c;ater to 
tertiaey education in fisheries. There has also not been any development plan for fisheries 
educaµon to upgrade and improve the ·quality of fisheries education until the 1980s when the 
Macr0 Plan for Fisheries Education was proposed and the requirements for minimum standards 
in fislieries .education were established and enforced by DECS. The quality of fisheries education 
is lo~ because government cannot afford to fund substantially the proliferated fisheries 
educaponal institutions. The fisheries industry hardly hires graduates from many fisheries 
schoo~s. 
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Mandating a set curriculum for schools to follow as minimum standard may have its merit at 
the moment during the screening out process of many schools that cannot comply. As a result of 
the recent evaluation of fisheries educational institutions,· the DECS has issued a policy that all 
DECS-supervised secondary schools phase out their DFf programs and concentrate on 
strengthening their secondary education program. This will reduce by 44% the number of 
institutions offering postsecondary fisheries education programs. 

ON CURRICULAR PROGRAMS 

In the future when the Macro Plan for Fisheries Education is implementable and the other 
schools will have phased out their programs, curricular programs may be allowed some 
:flexibility above the minimum requirements in scope and direction. In state universities the 
flexibility of curricular programs which are subject to regular review every three to five years is 
encouraged. The curricula promulgated normally consider the need of the country for manpower 
and the capability of the university to implement effectively the curricula based on faculty 
expertise, physical facilities and equipment and financial resources. Curricular matters normally 
pass through several steps of screening within the university and consultations with industry and 
government are also taken. 

ON THE RESOURCES 

Faculty development in fisheries institutions, particularly those institutions falling within the 
Macro Plan for Fisheries Education, is now better planned and adequately funded by government 
in t~e present decade. Signs of stronger faculty qualifications through advanced training in 
graduate programs abroad and locally are now very evident. Provision of better laboratory 
facilities in these educational institutions augers better capabilities for instruction, research and 
extension. There are, however, strong indications that funding for maintenance of the new 
facilities for these educational institutions will still be of some worry for the school heads. until 
the economic situation in the Philippines becomes much stronger in the future. 

ON THE QUALITY OF STUDENTS 

The poor screening of students for admission to fisheries schools, particularly those 
administered by the DECS, results in poor quality of fisheries students in these schools. A 
nonpasser of the National College Entrance Examination (NCEE) can be admitted to the 
postsecondary Diploma in Fisheries Technology course without screening when the freshmen 
quota is not filled up. Only nominal school fees are charged and student enrolment normally 
comes from the immediate communities where the schools are located. On the other hand, the 
UPV and other state universities (not all though), require passing the NCEE of the national 
government and add on a screening procedure as a College Admission Test and other 
requirements. The quality of students in state universities and DECS schools of fisheries is, 
therefore, of a different level. 

ON THE INSTITUTIONAL ORGANIZATION 

State universities have strong institutional organizations and arrangements that cover 
curricular matters, ad_ministration matters, policy formulations, research management and 
extension supervision, linkages and external funding support (use of foundations), and others 
which provide guidelines to the administrators, faculty and staff on how to handle each situation. 
The DECS-supervised schools of fisheries are weak on institutional organization and 
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arrangements and would be far-removed from the main offices of the DECS. The schools are 
usuall~ found fending for themselves and quite helpless on what to do when they find 
thems¢1ves in unique situations. On the other hand, the institutional organizations of state 
universities may result in too much bureaucracy and red tape which may hamper operations. 

ON GOVERNNIENT SUPPORT TO FISHERIES EDUCATION 

The Philippine government has provided financial support from a World Bank loan for 
fisheries education. This project loan terminates at the end of 1987 and assistance has been 
provided in terms of infrastructure, equipment and faculty development for the UPVCF, seven 
RIFTs and seven RFTCs. The institutions concerned are part of the Macro Plan for Fisheries 
Education. There will be a marked improvement and upgrading of the strengths of fisheries 
education in the Philippines and these institutions are now linked to each other under the 
"flagship" concept mentioned earlier. 

ON INSTITUTIONAL LINKAGES 

Slowly, many of the educational institutions have found the need for regular dialogs to 
discuss problems on quality and standards, upgrading of faculty qualifications, curricular 
upgrading and strengthening, and other matters related to educational institution building. A plan 
is. afo0t to establish the Philippine Association of Fisheries Educational Institutions (PAFEi) as a 
means of bringing together and to discuss problems and issues in fisheries education and for 
some institutions, particularly the more developed and stronger ones, to assist and help out the 
other fnstitutions. Eventually, it is hoped that the PAFEi will bring about closer linkages among 
the institutions in implementing collaborative projects and exchanges to strengthen capabilities 
in education, research and extension. Fisheries training centers may be included in the 
assoc~ation for collaborative projects on training and extension. Accreditation schemes can be · 
discu~sed later among the educational institutions as a means of forcing upgrading of standards 
and quality of fisheries education. Professionalization of fisheries as a career may be one topic 
that can be discussed and explored as a tool to force the issue of upgrading fisheries education, 
especially when a government professional examination or license will be needed to practice 
fisheries as a profession. 

FisheWes Training Subsystem 

FISHERIES TRAINING CENTERS 

I 
1Jhe fisheries training centers established with support from foreign assisted projects are 

well equipped and are staffed with qualified local and foreign trainors. During the term of the 
foreign assisted project, a center fully implements its plans and programs. However, when the 
foreign assisted project terminates and the national government is left to support the training · 
center, the volume of training activities drastically reduces mainly because the amount of funds 
need~d for the operation drops. The result is that the facilities of the center (l.fe not anym9re fully 
used. 1After the project term, the local trainors would be receiving their basic pay minus the 
honotaria which were paid to them as incentives charged against the foreign assisted project 
funds. This situation also drastically reduces the initiative of the local trainors to continue the 
traini~g programs implemented during the foreign assisted project term.. . 

I 
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FISHERIES RESEARCH AND DEVELOPMENT CEN1ERS 

Majority of research and development centers attached to state universities were established 
with support from a foreign assisted project (e.g., UPV Brackishwater Aqua~ulture Center with 
assistance from USAID). These centers through foreign assistance are able to put up the 
necessary infrastructure and equipment which are used both for research and extension to 
include nondegree training programs. Being attached to an educational institution the senior staff 
are mostly faculty members who serve the center as researchers and trainors. Through foreign 
technical assistance these faculty members are sent abroad for advanced degrees in fisheries to 
improve their professional competence. 

With the termination of the foreign assisted project the center can operate independently. 
Aware of the limited funqmg from the national government, the center, through its researchers is 
able to acquire research grants from local and foreign funding agencies. With this, the center 
continues to function optimally. As incentives to the researchers, they are given honoraria on top 
of their basic pay charged against the research project funds. 

The results from the research projects provide a continuous source of new information 
which are then used as materials for training programs the center may develop. The training 
programs undertaken by these centers are usually self liquidating which means that the trainees 
or their offices are charged training fees to cover the training cost including honoraria for the 
trainors. 

Future Directions 
\, 

The Macro Plan for Fisheries Education will be approved and implemented by the 
Philippine government and hopefully the new Congress of the Philippines that will be 
established in June 1987 will abide by this Plan and not create new schools of fisheries in the
future. This Plan must be accompanied by a set of policies that must be adopted by the national 
government to set the trend and direction of fisheries education until the next century. 

Many existing educational institutions of fisheries will phase out their tertiary and 
postsecondary programs in view of their inability to conform with the minimum standards 
required by DECS. The 29 high schools offering postsecondary and tertiary fisheries programs 
will revert to secondary education programs. 

A doctoral program in fisheries and additional fisheries major areas for the masteral 
programs will soon be instituted in the country (UPVCF). These academic programs will be 
supported by competent faculty members, more sophisticated facilities and research instruments, 
and hopefully with dynamic curricular programs. 

The quality of fisheries education will be upgraded under the Plan and student admission to 
said schools will be more strict. The fisheries industry will become more organized to demand 
the kind of education and training that they will absorb and the educational institutions will be in 
a better position to accommodate said demands. Fisheries may be classified as a profession 
requiring government licensing for the practice of profession. 

Other Asian countries will realize the need to organize a network of educational institutions 
as a way to strengthen educational capabilities within the region. Recognized educational 
institutions with excellence in certain areas/fields of specialization within the network can accept 
faculty and student exchanges to receive training from them on request of other institutions. 

The Philippines will have a better appreciation of and more accurate data on manpower 
demand and supply such that curricular programs in fish~ries cart be adjusted to the needs of the 
country. The educational institutions will get together more regularly to review academic 
programs and adjust to the changing technologies and advances in fisheries and to the 
employment opportunities. , 

The Technical Panel for Agricultural Education will become the technical arm of the Board 
of Higher Education of the country. The Bo,ard of Higher Education will develop as the 
policymaking body for higher education including fisheries. The Fisheries Committee of the 
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PanJ1 will continue to draw its members from the fisheries educational institutions and consult 
other fisheries schools, government and industry on educational matters. 

1The scenario presented above is an. optimistic one considering the problems and issues that 
bese~ fisheries education in the Philippines. However, if the Philippine government will adapt 
and implement with enough resolve the Macro Plan for Fisheries Education and there is 
cooneration from other fisheries schools to phase out their fisheries programs; then there is hope 
for a'. brighter future. 

Table 1. Types and number of fisheries educational institutions in the.Philippines. (Source: Department 
of Education, Culture and Sports (DECS), Technical Panel for Agricultural Education (TPAE), 1986). 

State 
Polytechnic 

Region University College College Institute 

I 3 (BSFi) 
(DFT) 

II 1 (BSFi) I (BSFi) 
(DFT) 

Ill I (BSFi) 
(MSAq) 

IV I (DFT) I (BSFi) 
(DFT) 

•· 

v I (BSFi) I (BSFi) 
(DFT) (DFT) 

VI 1 (BSFi) I (BSFi) 1 (BSFi) 
(MS Fi) (DFT) (DFT) 
(MAq) 1 (DFT) 

VII 1 (BSFi) 1 (DFT) 
(DFT) 

VIII 1 (BSFi). 
l (DFT) 

IX 1 (BSFi) 1 (BSFi) 
(DFT) (DFT) 

x 1 (BSFi) 1 (BSFi) 
(DFT) (DFT) 

XI 

XII 1 (BSFi) 
(DFT) 

Total 12 5 5 1 
% 18 7.5 7.5 ;z 

Note: Courses offered: (DFT) Diploma in Fisheries Technology. 
(BSFi) Bachelor of Scjence in Fisheries. 
(MSFi) Master of Science in Fisheries. 
(MSAq) Master of Science in Aquaculture. 
(MAq). Master of Aquaculture. 

DECS Supervised 
Tertiary Secondary Private 
Schools Schools Schools Total 

1 (DFT) 4 

2 

3 (DFT) 4 

3 (BSFi) 3 (DFT) 10 
(DFT) 

2 (DFT) 

4 (DFT) 6 

1 (BSFi) 3 (BSFi) 12 
(DFT) (DFT) 

1 (DFT) 3 (DFT) 

1 (BSFi) 1 (BSFi) 5 
(DFT} 

1 (DFT) 

1 (DFT) 2 (BSFi) 10 
(DFT) 

5 (DFT) 

1 (BSFi) 4 
(DFT) 

1 (DFT) 

3 (DFT) 5 

1 (BSFi) 1 (BSFi) 3 
(DFT) (DFT) 

1 (DFT) 

1 

12 29 2 66 
18 44 3 100 



(a) Mariano Marcos State University 
School of Fisheries (BSFi, OFT) 1---~ 
Currimao, llocos Norte 

(cl Narvacan School of Fisheries (D FT) 
Narvacan, llocos Sur 

(a) Pangasinan State University 
College of Fisheries (BSFi, OFT) 
Binmaley, Pangasinan 

(cl Candelaria School of 
Fisheries (D FT) 
Candelaria, Zambales 

(cl Malolos Marine Fishery School 
and Laboratory (OFT) 
Malolos, Bulacan 

Orion, Bataan 

0 
(} 

r;J 

(a) Cagayan State University 
College of Fisheries (BSFi), 
Regional Institute of Fisheries 
Technology (OFT) 
Aparri, Cagayan 

(a) Don Mariano Marcos Memorial 
State University 

(1) College of Fisheries (BS Fi, OFT) 
Balaoan, La Union 

(2) College of Fisheries (BSFi, OFT) 
Sto. Tomas, La Union 

(a) Nueva Viscaya State Institute 
of Technology (BS Fil 
Bayombong, Nueva Viscaya 

(a) Central Luzon State University 
College of Inland Fisheries 
(BSFi, MSAq) 
Munos, Nueva Ecija 

97 

Fig. 1. Regions I, II and III fisheries educational institutions; (a) state universities, colleges, polytechnic colleges and institutes, 
(b) Department of Education, Culture and Sports (DECS) supervised tertiary schools, (c) DECS supervised secondary schools; 
Courses offered, (BSFi) Bachelor of Science in Fisheries, (DFT) Diploma in Fisheries Technology, (MSAq) Master of Science in 
Aquaculture. NCR =National Capital Region. 
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(b) Los Banos College of Fisheries 
(BSFi, OFT) 
Los Banos, Laguna 

(b) Cavite College of Fisheries 
(BSFi, OFT) 
Naic, Cavite 

(b) Apolinario A. Apacible School 
of Fisheries (BSFi, OFT) 
Nasugbu, Batangas 

(c) Looc School of Fisheries (OFT) 
Looc, Occidental Mindoro 

(b) Bongabong School of Fisheries 
(OFT) 
Bongabong, Oriental Mindoro 

0 

I 

/ 
/ 

/ 

I 
/ 

I 

/ 

I 
/ 

/ 

(a) Palawan National Agricultural College 
Regional Institute of Fisheries 
Technology (OFT) 
Puerto Princesa, Palawan 

/ 
/ 

/ 
/ 

/ 

,-

Southern Luzon Polytechnic 
College (BSFi, OFT) 
Lucban, Quezon 

Judge Guillermo Eleazar School 
of Fisheries (OFT) 
Tagkawayan, Quezon 

(b) Romblon College of Fisheries 
and Forestry (OFT) 

(1) San Andres, Tablas, Romblon 
(2) San Agustin, Tablas, Romblon 

(c) Claudio Sandoval Memorial 
School of Fisheries (OFT) 
Coron, Palawan 

Fig. 2. Region IV fisheries educational institutions; (a) state universities, colleges, polytechnic colleges and institutes, (b) Depart
ment :of Education, Culture and Sports (DECS) supervised tertiary schools, (c) DECS supervised secondary schools; Courses offered, 
(BS Fi) Bachelor of Science in Fisheries, (DFT) Diploma in Fisheries Technology. 



(c) Mercedes School of Fisheries 
(OFT), 
Mercedes, Camarines Norte 

(c) Pasacao School of Fisheries (OFT) 
Pasacao, Camarines Sur 

(c) Masbate School of Fisheries (OFT) 
Milagros, Masbate 

(c) Numancia School of Fisheries 
(OFT), Numancia, Aklan 

(b) Aklan National College of · 
Fisheries (BSFi, OFT) 
New Washington, Aklan 

(b) Capiz Institute of Technology 
(OFT), Roxas City 

(a) Panay State Polytechnic College 
of Fisheries (BSFi) 
Pontevedra, Capiz 

(c) Tario Lim Memorial College Antique 
School of Fisheries (BSFi, OFT) 
Tibiae, Antique 

·(c) San.Joaquin School of Fisheries 
(OFT), San Joaquin, lloilo 

(a) University of the Philippines in· 
the Visayas, College of Fisheries 
(BSFi, MSFi, MAq), Miagao, lloilo 

(c) Negros Occidental School 
of Fisheries (BSFVOFT) 
Bin.albagan, Negros Occidental 

(a) Bicol University 
College of Fisheries (BS Fi) 
Regional Institute of Fisheries 
Technology (OFT). 
Tabaco, Albay 

(a) Catanduanes State College 
College of Fisheries (BSFi, OFT) 

(cl Magalla,nes School of 
Fisheries (OFT) 
Magallanes, Sorsogon 

(a) Northern lloilo Polytechnic 
State College (BSFi, OFT) 
Estancia, lloilo 

Concepcion College of 
Fisheries (BSFi, OFT) 
Concepcion, lloilo 

lloilo State College of 
Fisheries (BSFi, OFT) 
Barotac, Nuelio, lloilo 

· (c) Talisay School ·of Fisheries 
.. (OFT) 

Talisay; Negros Occidential 
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Fig. 3. Regions V and .VI fisheries educational institutiqns; (a) state. universities, col!eges, polytechnic colleges and.institutes, (b) De
partment of Education, Culture and Sports (DECS) supe)."Vised tertiary schools, (c) DECS supervised secondary schools; Courses 
offered, (BSFi) Bachelcir of Science in Fisheries, (DF'I) Diploma in Fisheries Techn~logy, (MSFi) Master of Science in Fisheries, 
(MAq) Master of Aquaculture. · · ' · ' · · · 
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(a) Cebu State College of Science 
and Technology, Cebu City 

(1) Fisheries and Industrial 
College (OFT) 
San- Francisco, Cebu 

(2) College of Fisheries 
(BSFi, OFT) 
Daanbantayan, Cebu 

(3) College of Fisheries and 
Technology, Regional Institute 
of Fisheries Technology (OFT) 
Carmen, Cebu 

(4) College of Fisheries (OFT) 
Moalboal, Cebu 

(d) Japer Memorial 
School (BSFi) 
Pardo, Cebu 

(a) Central Visayas Polytechnic 
College, Dumaguete City, 
College of Fisheries (D FT) 
Bais City, Negros Oriental 

(b) Clarin School of 
Fisheries (OFT) 
Clarin, Bohol 

(a) University of Eastern 
Philippines (BSFi) 
Catarman, Northetn Leyte 

(b) Bohol School of Fisheries 
(BSFi, OFT) 
Candijay, Bohol 

Bobon, School of Fisheries (OFT) 
Bobon, Northern Samar 

(c) Tarabucan School of Fisheries 
(OFT), Calbayog, Samar 

(c) Samar Regional School of 
Fisheries, Regional Institute 
of Fisheries Technology (OFT) 
Catbalogan, Samar 

Carigara School of Fisheries 
(OFT), Carigara, Leyte 

(c) Matarinao School of 
Fisheries (OFT) 
Salcedo, Eastern Samar 

(a) UPV, College of Tacloban (OFT) 
Tacloban, Leyte 

Daniel Z. Romualdez Memorial 
School of Fisheries (BSFi, OFT 
Tolosa, Leyte 

(b) Southern Leyte Agro-Fisheries 
Technical .Institute (OFT) 
Bontoc,-Southern. Leyte 

Bato School of Fisheries 
(BSFi, OFT), Bato, Leyte 

Fig. 4.' Regions VII and VIII fisheries educational institutions; (a) state universities, colleges, polytechnic. colleges and institutes, 
(b) Department of Education, Culture and Sports (DECS) supervis~ tertiary schools, (c) DECS supervised secondary schools, 
(d) priyate schools; Courses offered, (BSFi) Bachelor of Science in Fisheries, (OFT) Diploma iii Fisheries Technology. 



(a) Don Mariano Marcos Memorial 
Polytechnic State College 

(3) Imelda Marcos College of Fisheries 
and Home Industries (BSFi, OFT), 
Panaon, Misamis Occidental 

(4) Oroquieta City College of Fisheries 
and Maritime Studies (BS Fi, OFT), 
Oroquieta City, Misamis Occidental 

(c) Baliangao School of Fisheries (OFT) 
Baliangao, Misamis Occidental 

(c) Dipolog School of Fisheries 
(BSFi, OFT) 
Olingan, Dipolog City 

(a) Zamboanga State College of Marine 
Sciences and Technology (BSFi), 
Regional Institute of Fisheries 
Technology (OFT) 
Rio Hondo, Zamboar19a City 

(a) Mindanao State Univ.ersity 
Marawi City 

(2) Sulu Development and 
Technical College (OFT) 
Jolo, Sulu 

(c Lapak National School 
of Fisheries (OFT) 
Siasi Sulu 

(3) Sulu College of Technology 
and Oceanography (BSFi, OFT) 
Bongao, Tawi-Tawi, Sulu 

(2) Gov. Gregorio Pelaez Memorial College 
of Fisheries and Maritime Studies 
(BSFi, OFT), Medina, Misamis Oriental 

(1) Camigin College of Fisheries 
and Maritime.Studies (BSFi, OFT) 
Mambajao, Camigin-

(c) Northern Mindanao School 
of Fisheries (OFT) 
Buenavista, Agusan del Norte 

(c) Malimono School of Fisheries 
(OFT) 

(1) School of Marine Fisheries 
and Technology (BSFi, OFT) 
Naawan, Misamis Oriental 
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Fig. 5. Regions IX and X fisheries educational institutions; (a) state universities, colleges, polytechnic colleges and institutes, (b) De
partment of Education, Culture iind Sports (DECS) supervised tertiary schools, (c) DECS supervised secondary schools; Courses 
offered, (BSFi) Bachelor of Science in Fisheries, (DFT), Diploma in Fisheries Technology. 
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(b) Surigao del Sur Institute of 
Fisheries and Aquaculture 
(BSFi, OFT) 
Lianga, Surigao del Sur 

(b) Davao Regional Institute of 
Fisheries Technology (D FT) 
Panabo, Davao 

(a) Mindanao State University 
College of Fisheries (BSFi, OFT) 
Marawi City 

(d) Agro-Industrial Foundation College 
of the Philippines (BSFi, OFT) 
Sta. Maria, Davao del"Sur 

Fig_ 6. iRegions XI and XII fisheries educational institutions; (a) state universities, colleges, polytechnic colleges and institutes, (b) De
partment of Education, C~lture and Sports (DECS) supervised terthuy schools, (c) DECS supervised secondary schools, (d) private 
schools; Courses offered, (BSFi) Bachelor of Science in Fisheries, (DFf) Diploma in Fisheries Technology_ 



Freshwater Fish Hatchery and 
Extension Training Center (BFAR) 
5-year USAID Assisted Project 
Munoz, Nueva Ecija · 

Brackishwater Aquaculture 
Demonstration and Training 
Center (BFAR-FAO/UNDP) 
(1) Paombong, Hagonoy, Bulacan 

Fisherman's Training Center 
(BFAR-FAO/UNDP) 
Sangley Point, Cavite 

UPV Brackishwater 
Aquaculture Center 
Leganes, lloilo 

Fisherman's Training Center 
(BFAR), 6th World Bank Loan 
(5) Puerto Princesa, Palawan 

SEAFDEC, Aquaculture 
(Regional research and 
training center) 
Tigbauan, lloilo 

Fisherman's Training Center 
(BFAR), 6th World Bank Loan 

(6) Zamboanga Cit'( 
(7) Panabo, Davao 

Fisherman's Training Center 
(BFAR), 6th World Bank Loan 
(1) Aparri, Cagayan 

Technology Resource Center 
Makati, Metro Manila 

Brackishwater Aquaculture 
Demonstration and Training 
Center (BFAR-FAO/UNDP) 
(2) ·Pagbilao, Quezon 

Fisherman's Training Center 
(BFAR), 6th World Bank Loan 
(2) Tobaco, Albay 
(3) Catbalogan, Samar 
(4) Carmen, Cebu 

Brackishwater Aquaculture 
Demonstration and Training 
Center (BFAR-FAO/UNDP) 
(3) Calape, Bohol 
(4) Lala, Lanao del Norte· 

MSU, Institute of Fisheries 
Research and Development 
Naawan, Misamis Oriental 
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Fig. 7. Fisheries trainiilg centers; (BFAR) Bureau of Fisheries and Aquatic Resources, (SEAFDEC) Southeast Asian Fisheri~s Devel
opment Center, (UPV) University of the Philippines in the Visayas, (MSU) Mindanao State University. 
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Appendix I 
Guiding Principles and Minimum Standards 

for the Diploma in Fishery Technology* 

I. GUIDELINES 
i 

A. ~urriculum objective 

To produce qualified manpower capable of meeting 
the country's need for field and laboratory technicians, 
middle level managers/supervisors in industry, and exten
sionists in fisheries. 

B. Programs 

.1. Instruction/curriculum 

The curriculum should provide adequate training 
to develop fishery technicians with adequate skills 
in fish production and utilization. 

2. Research and extension 

Depending on the institute's capability, a research 
program may be developed initially in collaboration 
with established research institutions. It is highly 
recommended that they initially concentrate on field 
testing/verification studies. 

C. Resources 

1. Faculty 

There Should be a minimum number of qualified 
instructors to handle courses in the Diploma in Fish
ery Technology curriculum. 

2. Student 

The institution should adopt an. admission policy 
which provides equal access to students from lower 
income groups without sacrificing academic standards. 

3. Physical facilities and equipment 

The existence of adequate facilities and equipment 
is a prerequisite to insure the offering of a quality 
undergraduate program in fisheries. 

D. Organization 

Programs and resources of the concerned institution 
should be o~ganized in such a way that its three main 
functions, namely": instruction, research and extension 
could be carried out effectively. : . 

E. Quality of output 

To insure employment of its graduates, each institu
tion offering the Diploma in Fishery Technology curri
culum should have a follow-up mechanism to trace where 
its graduates go, and possibly, assist them in getting jobs. 

*Source: Minimum Standards for. Agricultural Education 
and Allied Programs, Technical Panel for Agricultural Educa
tion, B

1
ureau of Higher Education, Department of Education, 

Cultur~ and Sports. 

II. MINIMUM STANDARDS 

A. Programs 

1. Instruction/curriculum 

There are 3 majors in the Diploma in Fishery Tech
nology namely: fish capture, fish culture and fish 
preservation. The institution should offer a minimum 
of 2 majors. The minimum credits required for fish 
capture is 99 units and 93 units each for fish culture 
and fish preservation. 

The attached curriculum on p. 163 is the minimum 
curriculum. 

2. Research and extension 

Field testing/verification studies must conform 
with the National Research Program Priorities as 
promulgated by PCARR and NSDB. 

B. Resources 

1. Faculty 

a. At the beginning of the program, there should be 
a minimum of 4 full-time fisheries faculty if 2 
programs will be offered and 6 full-time fisheries 
faculty if 3 pr9grams· will be offered distributed 
as follows: 2 for fish capture, 2 for fish culture and 
2 for fish preservation, exclusive of the general 
education faculty. At full operation of the pro
gram, there should be 18 faculty members. 

The maximum faculty-student ratio is 1 :20, 
using the full-time equivalent (FTE) for teaching 
as basis. 

b. All the members of the fisheries faculty must have 
a BS degree in fisheries. At least 10% should hold 
advanced degrees in fisheries or fishery related 
fields. 

2. Land 

Fishery schools should be strategically located in 
areas where the requirements of the fisheries program 
can be maximized and effectively carried out. 

For those institutions offering fish culture, there 
should be a minimum fishpond area of 10 hectares, 
50% of which should have been developed at the 
start of the program. 

3. Physical facilities and equipment 

a. Building requirements 

1. School building 

A school building should conform to appro
priate zoning and building regulations. 



The classroom floor space should be 1.20 
sq. m. per student. 

2. Laboratories 

The school should have adequate laboratory 
equipment and space for the following units: 

Fishery sciences 
Physical sciences 
Chemical sciences 
Wet iaboratory 

The laboratory floor space should be 1.85 
sq. m. per student. 

b. Equipment 

c. Water and power 

An institution should have its own electric 
power if the source of electricity is inadequate. 
A very good source of water supply for school use 
is very essential. 

d. Library 

DFT CURRICULUM 
(leading to Diploma in Fisheries Technology) 

FISH CAPTURE 

FIRST YEAR 

First Semester 

English I 
Math I 

Subjects 

Applied Chemistry 
General Fisheries and Laws 
Aquatic Biology 
M.S. II 
P.E. I 

Total 

Hrs./Week 

3 
3 
8 (2-6) 
3 
9 (3-6) 

26 Hrs. 

1. Library seating capacity of 15% of the com- _ Second Semester 
bined total of student and staff. · 

2. There should be a minimum ·of 2 book 
titles (less than 10 years old) per subjeet for the 
general education courses, and at least 3 book 
titles (less than 10 years old) for each of the major 
subjects. 

3. A minimum of 2 technical journals (current) 
for each of the major subjects should be available.-

e. Supportive services 

1. Health service 

There should be adequate functional iriedical 
and dental clinics for students, staff and their 
dependents. 

2·. Student, personnel and placement service 

There should be adequate student accom
modation, food service, recreational facilities 
and counseling and graduate placement service. 

3. There should be adequate security services for 
the school. 

C. Organization 

The organization must have a built-in system for 
planning implementation and evaluation of the instruc
tion, research and extension programs. 

D. Quality of output 

Each institution should have a placement office to 
trace where its graduates go, and possibly, assist them 
in getting jobs. 

Subjects 

Physics 
English 2 
Meteorology 
Biochemistry 
Fish Capture 1 
Extension Education I 
M.S~ 12 
P.E. 2 

Summer 

Actual Fishing-non-credit 

SECOND YEAR 

First Semester 

Subjects 

Total 

Fish Handling and Refrigeration 
Ecology 
Extension Education 11 
Fish Capture 11 
Marine Engineering 
Fishery Business 
M.S. 21 
P.E. 3 

Total 

Hrs./Week 

8 (2-6) 
3 
3 
8 (2-6) 
9 (3-6) 
3 

34 Hrs. 

Hrs./Week 

8 (2-6) 
3 
3 
9 (3-6) 
8 (2-6) 
3 
3 

34 Hrs. 

105 

Credit 

3 
3 
4 
3 
5 

(1.5) 
(1.0) 

18 

Credit 

4 
3 
3 
4 
5 
3 

(1.5) 
(1.0) 

22 

Credit 

4 
3 
3 
5 
4 
3 

( 1.5) 
(I.OJ 

22 
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Secon? Semester 

Subjects 

Fishery Resource Management 
Seamanship and Navigation 
Oceanology 
Boat Building/Repair and Maintenance 
Exten~ion Education III 
M.S. 22 
P.E.4i 

i 
Summ'er 

Fish C~pture III-5 units 

THIRD YEAR 

First ~nd Second Semester1 

I 

On-thi:-job Training 

Total 

Du,ration-10 months-12 units 

Hrs./Week 

5 (2-3) 
9 (3-6) 
8 (2-6) 
9 (3-6) 
7 (1-6) 

38 Hrs. 

\ 

In an~ government or private fishery entities 
Total No. of Units-99 units 

FISH CULTURE 

FIRST YEAR 

I 

First Semester 
~ 

English I 
Math I 

Subjects 

Applied Chemistry 
General Fisheries and Laws 
Aquat

1

ic Biology 
M.S. I~ 
P.E. I 

Second Semester 

Subjects 

Physics 
English 2 
Meteotology 
Biochbmistry 
Fish Culture I 
Exten~ion Education I 
M.S. li2 
P.E. 21 

I 
Summer 

Total 

Total 

Hrs./Week 

3 
3 
8 (2-6) 
3 
9 (3-6) 

26 Hrs. 

Hrs./Week 

8 (2-6) 
3 
3 
8 (2-6) 
9 (3-6) 
3 

34 Hrs. 

Credit 

3 
5 
4 
5 
3 

(1.5) 
(1.0) 

20 

Credit 

3 
3 
4 
3 
5 

(1.5) 

(1.0) 

18 

Credit 

4 
3 
3 
4 
5 
3 

(1.5) 
' (1.0) 

22 

Fishpond preparation for Stocking-PRACTICUM-non-credit 

SECOND YEAR 

First Semester 

Subjects 

Fish Handling and Refrigeration 
Ecology 
Extension Education II 
Fish Culture II 
Fish Nutrition and Disease 
Fishery Business 
M.S. 21 
P.E. 3 

· Second Semester 

Subjects 

Total 

Hrs./Week 

8 (2-6) 
3 
3 
9 (3-6) 
8 (2-6) 
3 

34 Hrs. 

Hrs./Week 

Fishery· Resource Management 5 
Fish Breeding and Hatchery Management 8 
Lim no logy 8 

(2-3) 
(2-6) 
(2-6) 

Fish Culture III 
Extension Education III 
M.S. 22 
P.E. 4 

THIRD YEAR 

First and Second Semester 1 

On-the-Job Training 

Total 

Duration-IO months-12 units 

9 (3-6) 
7 (1-6) 

37 Hrs. 

In any government or private fishery entities 
Total no. of Units of the Course-93 units 

FISH PRE SERVA TJON . 

FIRST YE-A-R 

First Semester· 

English I 
Math I 

Subjects 

Applied Chemistry 
General Fisheries and Laws 
Aquatic Biology 
M.S. II 
P.E. I 

Total 

Hrs./Week 

3 
3 
8 (2-6) 
3 
9 (3-6) 

26 Hrs. 

Credit 

4 
3 
3 
5 
4 
3 

(1.5) 
(1.0) 

22 

Credit 

3 
4 
4 
5 
3 

(1.5) 
(1.0) 

19 

Credit 

3 
3 
4 
3 
5 

(1.5) 
(1.0) 

18 

-
1 After_ successful· completion of On-the-Job Training and 

submission of the required term paper, students.shall be awarded 
the Diploma in Fishery Technology. 



Second Semester 

Subjects 

Physics 
English 2 
Meteorology 
Biochemistry 
Fish Processing I 
Extension Education I 
M.S.12 
P.E. 2 

Summer 

Total 

Hrs./Week 

8 (2-6) 
3 
3 
8 (2-6) 
9 (3-6) 
3 

24 Hrs. 

Fish Processing-PRACTICUM-non-credit 
l 

SECOND YEAR 

First Semester 

'Subjects 

Fish Handling and Refrigeration 
Ecology 
Extension Education II 
Fish ·Processing II 
Micro-Biology 
Fishery Business 
M.S. 21 
P.E.3 · 

Total 

Hrs./Week 

8 (2-6) 
3 
3 
9 (3-6) 
8 (2-6) 
3 

34 Hrs.' 

Credit 

4 
3 
3 
4 
5 
3 

(1.5) 
(1.0) 

22 

Credit 

4 
3 
3 
5 
4 
3 

(1.5) 
(1.0) 

22 
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Second Semester 

Subjects Hrs./Week Credit 

Fishery Resource Management 5 (2-3) 3 
Production Analysis and Standardization 9 (3-6) 5 
Fish Processing III 9 (3-6) 5 
Plant Sanitation and Safety 3 3 
Extension Education III 7 (1-6) 3 
M.S. 22 (1.5) 
P.E.4 (1.0) 

Total 33 Hrs. 19 

THIRD YEAR 

First and Second Semester1 

On-the-Job Training 
Duration...:10 months-12 units 

In any government or private fishery entities . 
Total No. ofUnits-93 units · 

1 After successful completion of On-the-Job Training and 
submission of the required term paper, Students shall be awarded 
the Diploma in Fishery Technology. 
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Appendix IT 
Guiding Principles and Minimum Standards 

for Bachelor of Science in Fisheries* 

I. GUIDELINES 

I 
A. Clf rriculum objective 

To produce educated professionals capable of meeting 
the country's need for highly-trained technologists, 
managers/supervisors, researchers, teachers and exten
sibnists in fisheries. 

I 

B. P~ograms 

1. Instruction/curriculum 

The curriculum should have a well-balanced general 
education and technical courses aimed at developing 
the students mentally, physically, socially and morally. 

The basic BS Fisheries curriculum requirements 
should be satisfied first before an institution is given 
an authority to operate any other majors in BSF such 
as BSF major in Business Fishery Management. For 
purposes of satisfying the requirements of the BSF, 
a school may join a consortium with an educational 
institution, either private or public. 

2.[ Research and extension 

In order to strengthen its instructional program, 
a fishery institution must create a wealth of informa
tion through a viable applied research program. Also, 
it must undertake extension activities in order to 

I translate its applied research findings into forms 
j than can be utilized by the industry. 

C. Resources 

1.' Faculty 

There should be a minimum number of qualified 
instructors to handle courses in the Bachelor of 
Science in Fisheries program. 

2 .. Student 

The institution should adopt an admission policy 
! which provides equal access to students from lower 
. income groups without sacrificing academic standards. 

3.: Physical facilities and equipment 

The existence of adequate facilities and equipment 
! is a prerequisite to insure the offering of a quality 
· undergraduate program in fisheries. 

D. Or:ganization 
I 

I Programs and resources of the concerned institution 
shbuld be organized in such a way that its three main 
functions, namely: instruction, research and extension 
could be carried out effectively. 

E. Quality of output 

Graduates of the BSF program should be well-grounded 
in theory as well as proficient in the practical skills of 
fisheries. 

To insure employment of its graduates, each institu
tion offering the BSF curriculum should have a follow-up 
mechanism to trace where its graduates go, and possibly, 
assist them in getting jobs. 

II. MINIMUM STANDARDS 

A. Programs 

1. Instruction/curriculum 

The institution should offer a minimum o'f two of 
the 3 majors namely, inland fisheries, marine fisheries 
and fish processing. The minimum units required for 
the BSF curriculum major in Inland Fisheries are 
145 units, 138 units for Marine Fisheries and 135 
units for Fish Processing. 

2. Research and- extension 

Research and extension programs must conform 
with the National Research Program Priorities as 
promulgated by PCARR and NSDB. 

Applied research and extension programs should 
be established to meet the development needs of the 
region as well as to provide dynamism and relevance 
to the instructional program. This will insure that 
each department has faculty members specializing 
in at least the primary fisheries discipline. 

B. Resources 

1. Faculty 

a. Exclusive of the general education faculty, there 
should be a minimum full-time faculty of three per 
area of specialization at the start of the program. 
At full operation of the program, there should be 
six faculty members per area of specialization . 

The maximum faculty-student ratio is· 1: 20, 
using the full-time equivalent (FTE) for teaching 
as basis. 

b. All the members of the faculty should have a BSF 
degree. At least 50% of the full-time faculty must 
have a masteral degree in their field of specializa
tion. Preferably, there should be one or two 
doctoral degree holders in fisheries. 

*Source: Minimum Standards for Agricultural Education and 
Allied Programs, Technical Panel for Agricultural Education, 
Bureau of Higher Education, Department of Education, Culture 
and Sports, p. 137-158. 



2. Land 

Fishery schools should be strategically located in 
areas where the requirements of the fisheries program 
can be maximized and effectively carried out. 

For those institutions offering inland fisheries, 
there should be a minimum fishpond area of 20 
hectares, 50% of which should have been developed 
at the s~art of the program. 

3. Physical facilities and equipment 

a. Building requirements 

1. School building 

A school building should conform to appro
priate zoning and building regulations. 

The classroom floor space should be 1.20 
sq. m. per student. 

b. Equipment [not included] 

c. Water and power 

An institution should have its own electric 
power if the source of electricity is inadequate. 
A good source of water supply for school use is 
very essential. 

d. Library 

1. Library seating capacity of 25% of the com
bined total of students and staff. 

2. There should be a minimum of 2 book titles 
(less than 10 years old) per subject for the 
general education courses, and at least 3 book 
titles (less than 10 years old) for each of the 
major subjects. 

3. A minimum of 2 technical journals_(current) 
for each of the major subjects should be avail
able. 

e. Supportive services 

1. Health Service 

There should be adequate functional medical 
and dental clinics for students, staff and their 
dependents. 

2. Student, personnel and placement service 

There should be adequate student accom
modation, food service, recreational facilities 
and counseling and graduate placement service. 

3. There should be adequate security services 
for the school. 

C. Organization 

The organization must have a built-in system for plan
ning implementation and evaluation of the instruction, 
research and extension programs. 
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D. Quality of output 

Within a period of one year after graduation, at least 
70% of the graduates shall have been gainfully employed. 
Each institution should have a placement office to trace 
where its graduates go, and possibly, assist them in getting 
jobs. 

B.S. Fisheries Curriculum 
(Minimum Requirements for tlie Four-Year Program) 

Course/Subject 

1. General Education 

Botany and Zoology 
Mathematics 
Statistics 
Physics 
Chemistry 
Pilipino 
English and Speech 
Spanish 
Humanities, Philippine Institution 
Social Science 1 

2. Major 

A. Inland Fisheries 

Freshwater Aquaculture 
Brackishwater Aquaculture 
Fishpond Construction 
Fish Diseases 
Fish Feeds and Feeding 
Pond Management and Fertilization 
Fish Physiology 
General Fisheries 
Ecology of Fishes 
Inland Fisheries Management 
Ichthyology 
Aquatic Invertebrates 
Fisheries Economics 
Fisheries Extension 
Fisheries Marketing 
Electives2 

Practicum (Field Practice -
12.o hours) TOT AL 

Units 

6 
9 
3 
6 

10 
6 

12 
12 

6 
6 

76 

5 
5 
5 
5 
5 
4 
4 
3 
3 
3 
5 
3 
3 
3 
3 

10 

69 

145 

1-0ther courses prescribed by MECS may be integrated in 
some Social Science and other courses or offered as separate 
course, hence total minimum number of units for the curriculum 
may be more than 145. 

2 Courses to be taken as electives should be chosen on the 
basis of the student's interest related to his projected career 
plan such as research, teaching and business. 
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Course/Subject 

B. Marine Fisheries 

Fishing Gear Design and Construction 
Biological Oceanography 
Fisheries Economics 

1 Marine Ecology 
Navigation and Seamanship I 
Navigation and Seamanship II 
Marine Fisheries Management 
Marine. Machineries 
Offshore and Coastal Fisheries 

1 

Fishing Boat Management 
Marine Instrumentation 
Fisheries Extension 
Fishing Boat Construction and Design 
Electives 

Practicum - 120 hours 

C. Fish Processing 
! 

TOTAL 

Units 

5 
3 
3 
3 
5 
5 
3 
3 
5 
5 
5 
3 
4 

10 

62 

138 

Fish Processing I 5 
fish Processing II 5 
Fish Handling and Refrigeration 5 
Fish Microbiology 5 
Fish Chemistry 5 
Fisheries Economics 3 

! Food Processing Plant Management 5 
Fisheries Extension 3 

, Fisheries Marketing j 
Quality Control 5 
Fish Processing Machinery and Appliances 5 
Electives 1 d 

Practicum - 120 hours TOTAL 

BACHELOR OF SCIENCE IN FISHERIES 
(INLAND FISHERIES) 

FIRST YEAR 

First Seinester 
i 

Zoology 
Botany 1 

(Sample Curriculum) 

Subjects 

Chemistry 1 (General and Inorganic) 
Math I, College Algebra . . 

I 

·Piiipino 11,.Communication Skills 
Military!Science la 
P.E. I 

59 

135 

Units 

3 
3 
5 
3 
3· 

(1.5) 
(2) 

20 

Second Semester 

Subjects 

Pilipino II, Communication Skills 
English II, Communication Skills 
Chemistry II, Organic and Biochemistry 
Math II, Trigonometry 
Social Science I 
Spanish I 
Military Science 1 b 
P.E. 2 

SECOND YEAR 

First Semester 

Subjects 

English III 
Physics I 
Spanish II 
Ichthyology 
Social Science II 
Math III, Calculus 
Military Science 2a 
P.E. 3 

Second Semester· 

Subjects 

Physics II 
English IV 
Statistics 
General Fisheries 
Spanish III 
Philippine Institution 
Humanities 
Military Science 2b 
P.E.4 

THIRD YEAR 

Fir sf Semester 

Subjects 

Spanish 1'v 
Fisheries Economics 
Fish Physiology 
Aquatic Invertebrates 
Freshwater Aquaculture 
Ecology of Fishes 

Units 

3 
3 
5 
3 
3 
3 

(1.5) 
(2) 

20 

Units 

3 
3 
3 
5 
3 
3 

(1.5) 
(2) 

20 

Units 

3 
3 
3 
3 
3 
3 
3 

(1.5) 
(2) 

21 

Units 

3 
3 
4 
3 
5 
3 

21 



Second Semester 

Subjects 

Brackishwater Aquaculture 
Fishpond Construction 
Inland Fisheries Management 
Fisheries Marketing 
Elective I 

FOURTH YEAR 

First Semester 

Subjects 

Pond Management and Fertilization 
Fish Feeds and Feeding 
Fish Diseases 
Fisheries Extension 
Elective II 

Second Semester 

Practicum (On-the-job-training) -
120 hours 

Units 

5 
5 
3 
3 
5 

21 

Units 

4 
5 
5 
3 
5 

22 

TOTAL UNITS 145 

SUMMARY 

FIRST YEAR 40 

First Semester 20 
Second Semester 20 

SECOND YEAR 41 

First Semester 20 
Second Semester 21 

THIRD YEAR 42 

First Semester 21 
Second Semester 21 

FOURTH YEAR 22 

First Semester 22 
Second Semester 

TOTAL 145 

BACHELOR OF SCIENGE IN FISHERIES 
(Marine Fisheries) 

(Sample Curriculum) 

FIRST YEAR 

First Semester 

Subjects 

Zoology 
Botany 
Chemistry I (General and Inorganic) 
English I, Communication Skills 
Math I, College Algebra 
Pilipino I, Communication Skills 
Military Science Ia 
P:E. I 

Second Semester 

Subjects 

Humanities 
English II, Communication Skills 
Chemistry II (Organic and Biochemistry) 
Math II, Trigonometry 
Social Science I 

· Spanish I 
Military Science lb 
P.E.2 

SECOND YEAR 

First Semester 

Subjects 

English III 
Physics I 
Spanish II 
Fishing Gear Design and Construction 
Social Science II 
Math III, Calculus 
Military Science 2a 
P.E. 3 

Second Semester 

Subjects 

Physics II 
.. English IV 

Statistics 
Biological Oceanography 
Spanish III 
Pilipino II 
Military Science 2b 
P.E.4 

Units 

3 
3 
5 
3 
3 
3 

111 

(1.5) 
(2) 

20 

Units 

3 
3 
5 
3 
3 
3 

(1.5) 
(2) 

20 

Units 

3 
3 
3 
5 
3 
3 

. (1.5) 
(2) 

20 

Units 

3 
3 
3 
"3 

3 
3 

(1.5) 
(2) 

18 
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THIRD YEAR 

First Semester 

Subjects 

Spanis\1 IV 
Fisheries Economics 

I 
Navigation and Seamanship I 
Marine: Fisheries Management 
Offsho\:e and Coastal Fisheries 

i 
Second; Semester 

Subjects 

Marine I Machineries 
Fishin~ Boat Management 
Marineilnstrumentation 
Elective I 
Philipp~e Institution 

FOURTH YEAR 

First Semester 

Subjects 

Naviga~ion and Seamanship 'II 
Fishing! Boat Construction and Design 
Electiv~ JI 
Fisheri~s Extension 
Marine iEcology 

I 

Second I Semester 
! 

Practic~m (On-the-job-training) - 120 hours 

TOTAL UNITS 

I 
SUMMaRY 

I 
j 

FIRST~EAR 

First Semester 20 
Seoond Semester 20 

SECON
1

D YEAR 
' 

First Semester 20 
Secdnd .Semester 18 

I 

THIRD I YEAR 
i 

First Semester 19 
i . 

21 Secqnd Semester 
' I 

FOURljH YEAR 
! 

Firs~ Semester 20 
Secdnd Semester 

TOTAL UNITS 

Units 

3 
3 
5 
3 
5 

19 

Units 

3 
5 
5 
5 
3 

21 

Units 

5 
4 
5 
3 
3 

20 

- 138 

40 

38 

40 

20 

138 

BACHELOR OF SCIENCE IN FISHERIES 
(FISH PROCESSING) 
(Sample Curriculum) 

FIRST YEAR 

First Semester 

Subjects 

Zoology 
Botany 
Chemist~y I (General and Inorganic) 
English I, Communication Skills 
Math I, College Algebra 
Pilipino I, Communication Skills 
Military Science la 
P.E. I 

Second Semester 

Subjects 

Humanities 
English II, Communication Skills 
Chemistry II (Organic and Biochemistry) 
Math II, Trigonometry 
Social Science I 
Spanish I 
Military Science 1 b 
P.E. 2 

SECOND YEAR 

First Semester 

Subjects 

English III 
Physics I 
Spanish II 
Social Science II 
Math III, Calculus 
Fish Processing I 
Military Science 2a 
P.E. 3 

Second Semester 

Physics II 
English IV 
Statistics 
Spanish III 
Pilipino II 

Subjects 

Fish Processing II 
Military Science 2b 
P.E. 4 

Units 

3 
3 
5 
3 
3 
3 

(1.5) 
(2) 

20 

Units 

3 
3 
5 
3 
3 
3 

(1.5) 
(2) 

20 

Units 

3 
3 
3 
3 
3 
5 

(1.5) 
(2) 

20 

Units 

3 
3 
3 
3 
3 
5 

(1.5) 

(2) 

20 



THIRD YEAR 

-First Se1mester 

Subjects 

Spanish IV 
Fish Handling and Refrigeration 
Fish Microbiology 
Fish Chemistry 

Second Semester 

Subjects 

Philippine Institution 
Fish Processing Plant Management 
Elective 
Fish Processing Machinery and Appliance~ 

FOURTH YEAR 

First Semester 

Subjects 

Fisheries Economics 
Fisheries Extension 
Fisheries Marketing 
Quality Control 
Elective 

Units 

3 
5 
5 
5 

18 

Units 
' 

3 
5 
5 
5 

18 

Units 

3 
3 
3 
5 
s 

19 

113 

Second Semester 

Practicum (On-the-job-training) - 120 hours 

TOTAL UNITS 135 

SUMMARY 

FIRST YEAR 40 

First Semester 20 
Second Semester 20 

SECOND YEAR 40 

First Semester 20 
Second Semester 20 

THIRD YEAR 36 

First Semester 18 
Se.cond Semester 18 

FOURTH YEAR 19 

First Semester 19 
Second Semester 

TOTAL UNITS 135 
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Fisheries Education in Singapore 

T.J.LAM 
. H.W.KHOO 

Department of liJology 
National University of Singapore 

Kent Ridge, Singapore 0511 

Lam, T.J. and H.W. Khoo. 1988. Fisheries education in Singapore, p. 114-120. /n Fisheries Education and Training in 
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Abstract 

Formal fisheries education in Singapore began in 1962 with the establishment of the Fisheries Biology Unit in the 
University of Singapore, which produced 58 diploina and certificate graduates and supervised a number of higher degree 
students before its closure in 1973. Some training was carried out in the Regional Marine Biological Center which operated' 
from 1968 to 1978, and by a UNDP/FAO center from 1969 to 1976; the Southeast Asian Fisheries Development Center has 
provided training courses since 1970. Fisheries education at present is offered as part of the curriculwn of the Zoology 
Department of the National University of Singapore. 

I Historical Perspective 

Si~gapore Marine Fisheries Research Station 
I 

I 

The need to improve the fishing industry was realized as far back as 1920 when Dr. David 
G. Stead from Australia came to evaluate the existing fishing industry. Arising from this was the 
reeommendation to set up a fisheries research station. In 1925 the Fisheries Department 
pu~chased a steel trawler, the S.T. Tongkol, to train personnel and conduct research in local . 
w~ters. Due to the rubber slump in 1930, the proposals for fisheries research were shelved. In 
19133 research in fisheries was supported with the recruitment of one research officer, and 
another was recruited in 1934. After World War II, research in marine fisheries biology was 
coptinued by the Fisheries Department. Much literature and information were generated on local 
fisheries and conditions. Scientists from other institutions such as the University and the then 
R~ffles Museum also contributed, especially in the taxonomy of fish and other aquatic 
organisms. In 1948 the Singapore Marine Fisheries Research Station was set up. The Station 
copducted a survey of fishing grounds in the South China Sea and a study of marine plankton in 
19~ 1 and a study of penaeid shrimps in 1952. For various reasons, the Station closed in 1957. 

zJology Department in the University 

I The Zoology Department in the University of Malaya in Singapore came into being after. 
World War II, and members of the staff made important contributions in various taxonomic and 
bi~logical aspects of aquatic organisms. The University of Malaya was founded in October 1949 
byl the union of Raffles College and the King Edward VII College of Medicine. The Department 
oflBiology in the College of Medicine was converted into a new Department of Parasitology. 
THe Department of Zoology was formed in 1950 with R.D. Purchon as the first Raffles Professor 
of :zoology. Chuang Shou-Hwa (molluscs and brachiopods) joined the Department in early 1951 

I 
I 
! 
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followed byD.S. Johnson (Crustacea) and J.R. Hendrickson (turtles). A.G. Searle (corals) was 
appointed to the academic staff in 1953, R.E. Sharma (coral reefs, polychaetes and flying fish) in 
1955, A.J. Berry (mangroves) in 1956, S.S. Dhaliwal (coelenterates) in 1959, and C.H. Fernando 
(aquatic insects) and D.H. Murphy in 1961. During these years some of the staff moved on to 
other positions (see Purchon 1961). 

In 1953 a teaching Museum in Zoology was established. The "type" collection of corals was 
started during this time together with collections of molluscs and crustaceans. 

A marine research laboratory was built in 1956/57 at Raffles Lighthouse, a small coral
fringed island about one hour's launch journey to the southwest of Singapore. Close 
collaboration existed with the Singapore Marine,Fisheries Research Station. 

In 1961 the University of Malaya in Singapore was renamed the University of Singapore. 
Then in 1980 the University of Singapore (SU) and Nanyang University (NU) merged to form 
the National University of Singapore (NUS). The Biology Department of NU (Zoology 
component) merged with the Zoology Department of SU to form the present Department of 
Zoology of NUS. The Department of Zoology continues to offer courses relevant to fisheries and 
aquaculture. · 

Fisheries Biology Unit 

After the closure of the Singapore Marine Fisheries Research Station in 1957, a Fisheries 
Biology Unit was started in the Zoology Department of the then University of Singapore with 
the visit of C.C. Lindsey of the University of British Columbia in September 1962. Tham Ah 
Kow became the director of the unit after Lindsey's return to Canada in 1963. The Fisheries 
Biology Unit was the first successful attempt to provide formal fisheries .education in Singapore 
although various attempts had been made in the past. 

As early as 1925, "a public aquarium and a fish biological station performing a role similar 
to what the Naples aquarium and marine station has done for the Mediterranean" was envisaged 
and· these "would form an admirable centre for a fisheries college" as an adjunct to the then 
tertiary institution, Raffles College (Green 1926). However these visions came to fruition only in 
1962 with the establishment of the Fisheries Biology Unit (FBU). 

The main functions of the FBU were: (1) to "train personnel for the development of the 
fishing industry"; (2) to conduct research to provide a "sound body of basic biological data" for 
the development of the fishing industry; (3) to "spearhead the exploitation of the marine 
resources" in the South China Sea. The FBU conducted courses for the Diploma of Fisheries and 
the Certificates in Fisheries Administration. The syllabus for each of these programs is given in 
Appendix 1. The number of graduates for each program is given in Table 1. The Unit closed in 
1973. . 

Altogether 44 Diploma of Fisheries and 14 Certificate in Fisheries-Administration graduates 
were produced. Fisheries was also taught to B.Sc. Honors-year students by the FBU. Seven 
Honors student projects were fisheries-related and directly supervised by FBU staff during the 
time that the unit existed. Ten M.Sc. and two Ph.D. graduates were produced by the FBU. Thus, 
a total of 70 individuals (7 postgraduates were Diploma of Fisheries graduates) were formally 
trained in fisheries in the University of Singapore between 1962 and 1973, excluding ancillary 
training courses and workshops conducted and hosted from time to time by the Zoology 
Department and the FBU. . 

Of the 44 Diploma of Fisheries graduates, 10 proceeded further to obtain their postgraduate 
degrees. Four eventually obtained Ph.D. degrees and six, M.Sc. degrees. Two Ph.D. and six 
M.Sc. graduates were produced by the FBU and the Zoology Department; the rest were trained 
abroad. Almost all these individuals with postgraduate degrees are at present in jobs which are 
related to fisheries or fisheries development, including entrepreneural fish farmers, lecturers in 
the University, scientists in research stations, project officers in international organizations, and 
fisheries officers in government fisheries departments. Four of the diploma graduates without 
postgraduate degrees are at present also gainfully employed as fisheries officers. In toto, about 
31.8% of the trainees are still active in the field of fisheries and contributing to its growth. It may 
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be inieresting to note that a large proportion of these have postgraduate academic degrees and 
they ¥e mostly in administrative artd research jobs. 

'Ii'he above tally did not take into account the Honors students who graduated each year from 
Zoolqgy and who took fisheries as one of their options. A number of them are still active in 
fisheries; however, their proportion relative to the total number of Honors graduates is. small 
comptrred to those with the Diploma of Fisheries degree. 

Regiolnal Marine Biological Centre 
I 

Meanwhile the Regional Marine Biological Centre (RMBC) was esta~lished as a research 
unit iq March 1968 under an agreement between Unesco and the Government of Singapore. It 
was sited in the University of Singapore at the Bukit Timah Campus. Its functions were to 
mainthi.n an international reference collection of marine biological materials, particularly 
zooplaructon which was an important area of research for fisheries in the Southeast Asian 
Regiop, and "to provide facilities to visiting _specialists and training facilities to young 
scientists". However, in March 1978, the RMBC ceased operation, and most of the materials 

·were tlransferred to the Marine Biological Center of Tokai University, Shimizu, Japan. Thus 
anoth~r avenue for fisheries-related training and research was closed. However, just after the 
establishment of the RMBC in the University of Singapore, the Marine Fisheries Research 
Department of the Southeast Asian Fisheries Development Center (SEAFDEC) was set up in 
April 

1

[969 at Changi, Singapore, at the site of the former Singapore Marine Fisheries Station 
under lagreement among six countries. 

SEAF1DEC Marine Fisheries Research Department (MFRD) 

dre of the functions of MFRD. was also to "train research personnel and technicians" 
besides µndertaking fisheries exploration and applied research. The first training course in 
marinb fisheries research commenced in 1970. Lectures and practicals on the basic principles of 
marine fisheries science with research assignments on its 390-gross-ton research vessel, R.V. 
Chandi, were given by the Department. The syllabus included the fundamental principles of 
fisheries biology, fisheries oceanography and fishing gear technology. 

Trainees from countries in the region were ~ained at MFRD. In 1974 the Department lost 
the R.V[ . Changi and from 1975 the activities of the Department were mostly inshore and shore
based. The research vessel was replaced by a chartered vessel, the M.V. Kangkar. The sixth 
training course was conducted in 1977. By this time the Aquaculture Unit of the Primary 
Produttion Department of Singapore, which is sited in the same compound as the MFRD, was 
fast d~veloping. The attention of the MFRD was then directed to postharvest technology. By 
1979 the MFRD's program on postharvest technology was given top priority and work was 
directect towards maximal use of available fish resources, particularly low-price fishes, and their 
convetsion for direct human consumption. Frozen surimi was one of the items identified. The 
experitnental fishing component was transferred to SEAFDEC's Training Department in 
Thailard in the same year. An aquaculture substation of SEAFDEC was established in Singapore 
at about the same time. Coastal fisheries oceanography was incorporated into the activities of 
this aquaculture substation. 

Since 1980, the MFRD has conducted short-term courses in postharvest technology for local 
and re~onal personnel. Up to 1985, about 372 individuals were educated and trained in 
postha[vest fisheries technology. · 

I 
UND~IFAO Singapore Fisheries Training Center 

Ttlis center was set up at Changi by the Primary Production Department of Singapore in 
conju'n~tion with UNDP and PAO in August 1969 at the same time as the SEAFDEC Marine 
Fish1es Research Department .. Its obj<;ctives were to train fishermen, engine operators and . 



navigators to man the fishing vessels which were to fish in the South China Sea. The center 
closed in 1976. 

Aquaculture Unit of Primary Production 
Department at Changi · 
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This unit which started in 1973 is at present redesignated as the Marine Aquaculture Section 
of the Fisheries Division of the Primary Production Department of Singapore. Its main objective 
is to conduct research in mariculture. From time to time the Sect;ion has conducted courses such 
as on banana shrimp and fish breeding. It also participated in the NACA training program for 
aquaculturists in Asia in 1986. 

Freshwater Fisheries Laboratory at Sembawang 
Field Experimental Station 

This laboratory belongs to the Fisheries Division of the Primary Production Department. Its 
main objectives are to conduct research and to provide extension services to freshwater fish 
farmers. The experimental station ran a farm school from 1965 to 1984 to train youths in farming 
including aquarium fish breeding. The courses included topics such as principles and practices of 
induced breeding of fish. The laboratory is now renamed the Freshwater Fisheries Section of the 
Fisheries Division, Primary Production Department. 

Van Klee/ Aquarium 

This public aquarium was built in 1956. Fishes and aquatic life are displayed. It has 
educational and entertainment value for the public and students. 

Zoological Reference Collection 

The origin of most of this collection was the Raffles Museum (established· in 1849). After 
the Independence of Singapore in 1961, the Raffles Museum became the National Museum 
which has subsequently restricted itself to anthropoiogical, cultural and arts exhibits. The natural 
history collection, including a good collection of fish, was transferred to the care of the Zoology 
Department of the University in 1972. The past directors of the Raffles Museum, such as M.W.F. 
Tweedie and E.R. Alfred, had contributed much to local and reginal ichthyology. The fish 
collection serves as reference materials for taxonomic and faunistic studies, both in teaching and 
research. 

Present Status 

Fisheries education is now offered as a part of the curriculum of the Department of Zoology 
in the National University of Singapore. The relevant courses offered are listed in Table 2. With 
a background of disciplines such as vertebrate and invertebrate zoology, ecology, physiology, 
genetics, developmental biology, histology, and ethology, students in the third (Final) and fourth 
(Honors) years can opt for advanced courses on ichthyology, molluscs, fisheries management, 
aquaculture, fish reproductive physiology, fish genetics, invertebrate physiology, marine 
ecology, and marine fouling. In addition~ all Honors students have to take com:ses in systematics, 
histological techniques and biometry (statistics), and attend a marine field course of one week. 
All Honors students also have to carry out an independent research project and write a thesis. 
Most of these projects are on topics related to fish/shellfish biology (including physiology, 
nutrition, genetics and ecology) and aquaculture. For example, in the 1986/87 session, 13 out of 
23 projects were on such topics. 
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The Department of Zoology also offers M.Sc. and Ph.D. programs. Most of the research 
projebts are again related to fish/shellfish biology and aquaculture. Research fadlities and 
equi~~ent are in general adequate. 

CiJraduates may find employment in the Primary Production Department of the Ministry of 
Natiqnal Development, the SEAFDEC Marine Fisheries Research Department (postharvest 
technblogy), or Primary Industries Enterprises, a Government-owned company. They receive 
furth6r in-house training in fisheries/aquaculture in these organizations. . 

I~ should be pointed out that the zoology graduates also have some background in botany 
and chemistry (or another subject). The present degree structure is 3:3:2:1 (3 subjects in the first 
year; 13 subjects in the second year; 2 subjects in the third/final year; and 1 subject in the. 
fourtfu/Honors year). The most popular combination taken by the zoology graduates is: biology 
A, biblogy B and chemistry in the first and second year; biology A and biology B in the third 
year; [and zoology in the Honors year. Biology A deals with the evolutionary biology, taxonomy, 
morphology, biogeography, general biology, and ecology, of plants and animals, while biology 
B deals with the cell biology, physiology, biochemistry, genetics, molecular biology, 
develbpmental biology and behavior of plants and animals. Each subject consists of a number of 
cours~s (those more relevant to fisheries/aquaculture are listed in Table 2). The background in 
bot.an¥ and chemistry obtained by the zoology graduates is useful for some aspects of fisheries 
scienee. 

'Fhe student statistics for the Department of Zoology in the 1986/87 session are given in 
Table: 3. In general, we are not short of fisheries/aquaculture manpower. In fact, most of our 
postgraduate students are from the region. · 

I Discussion 
I 

Eisheries education and training in Singapore have undergone changes ·through the years. 
They !reflect the changing needs of the country. The present emphasis is on high-technology 

·intensive farming and postharvest technology. This requires a different kind of graduate from 
thoseiproduced by the more traditional fisheries schools. We believe that the programs offered 
by the Department of Zoology of NUS, together with those of the Department of Chemistry and 
the Faculty of Engineering, are suitable for producing such graduates. Certainly ,the Honors 
graddates in zoology will have good grounding in.physiology, biochemistry, genetics, molecular 
biology, developmental biology, and/or animal behavior, in addition to computer applications, 
statistics, and the traditional aspects of fisheries biology (if they so choose). 

I . 
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Table 1. Number of individuals trained in fisheries and related areas by the Fisheries Biology Unit 
from 1964 to 1973. 

CFA DF 

1964/1965 3 6 
1965/1966 3 3 
1966/1967 8 6 
1967 /1968 7 
1968/1969 6 
1969/1970 7 
1970/1971 4 
1971/1972 3 
1972/1973 2 

Total 14 44 

CPA Certificate in Fisheries Administration 
DF Diploma in Fisheries 
BSc (Hons) Projects supervised by FBU staff 
M.Sc. ·Projects supervised by FBU staff 
Ph.D. Projects supervised by FBU staff 

BSc (Hons) 
project 

1 

1 

1 

4 

7 

M.Sc. 

3 

1 
1 
3 
1 
1 

10 

Ph.D. 

1 

2 

Table 2. A .selection of courses offered by NUS relevant to fisheries education. 
! 

Year 

II 

III 

IV 
(Honours) · 

Course 

Biology Al02/3 

Biology BlOl 
Biology B102 
Biology B103 

Biology A202 
Biology A203 
Biology B204 
Biology B205 

Biology A302 

Biology A303 
Biology B301 

Biology B302 

Biology B304 
Biology B305 

Zoology 401 

Zoology 402 
Zoology 403 
Zoology 404 
Zoology 405 
Zoology 406 
Zoology 407 
Zoology 408 
Zoology 409 
Zoology 410 
Zoology 411 
Zoology 412 
Zoology 413 

Type 

Core 

Core 
Core 
Core 

Core 
Core 
Option 
Option 

Core 

Core 
Option 

Option 

Option 
Option 

Core 

Core 
Core 
Option 
Option 
Option 
Option 
Option 
Option 
Option 
Option 
Option 
Option 

Title 

Invertebrate zoology and general organization 
of higher plants 

Basic biochemistry 
Basic physiology 
Cell biology/histology 

Vertebrate zoology (including fish biplogy) 
Principles of ecology 
Genetics I· 
Developmental biology 

Advanced vertebrate and invertebrate zoology 
(incorporating options on such topics as 
molluscs, ichthyology, fisheries manage
ment and aquaculture) 

Aquatic ecology 
Biochemistry (half of the course on com

parative aspects including fish) 
Comparative physiology (including fish phys

iology) 
Genetics II 
Animal behavior 

Biometrics with computer applications 

Histological techniques 
Principles of systematics 
Fisheries management 
Aquaculture 
Marine ecology 
Fish reproductive physiology/endocrinology 
Fish genetics 
Invertebrate physiology 
Developmental biology II 
Animal behavior II 
Immunology 
Molecular biology 
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Table 3. Student statistics (1986/1987) in the Department of.Zoology, NUS. 

Year Course No. students 

Biology A 198 
Biology B 298 

II Biology A 105 
Biology B 129 

III Biology A 102 
Biology B 107 

IV Honours Zoology 23 

Direct Honours Zoology 2 

M.Sc. Zoology 12 

Ph.D. Zoology 16 

Appendix la 
Syllabus for Diploma in Fisheries 

G~neral fisheries biology, methods of fishing, the fishing industry, marine products of com
merce, !fisheries conservation, legislation and administration, the marine environment, populations 
of the $ea, organic production in the sea, applications of science to fisheries, techniques in fisheries 
biolo~, marine fisheries development, freshwater biology, culture of fjsh and other marine organ
isms, dfvelopment of inland fisheries and elementary statistical methods. 

I 

Appendix lb 
Syllabus for Certificate in Fisheries Administration 

Cl'assification of fish, the aquatic environment, general biology and behavior of fish, methods 
of fishirtg, fishery products of commerce, fisheries problems and the conservation of fisheries, fish
eries le~slation and administration. 
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Abstract 

In response to Taiwan's economic growth and rapid development of fisheries, a serious appraisal of fisheries 
education of this country was undenaken. The current curriculum, faculty, facility, and availability of schools providing 
fisheries education have been selected from the present education system and reviewed. The status of education with regard 
to commercial fishing, aquaculture, marine food science and ffsheries management and ways to improve the fisheries 
education system in these four areas are discussed. 

Introduction 

Taiwan has a suitable climate for year-round aquaculture and coastal fishing. For the 
agriculture-based society on this island, there has been a long history on both aquaculture and 
commercial fishing. Most techniques of fishing followed the Japanese style. During the 1970s 
several experts learned their skills and were awarded their degrees in Japan; their scientific 
knowledge and professional training has since accelerated Taiwan's fisheries development. 

Taiwan's fisheries can be classified as: deep-sea fishing, coastal fishing, inland fishing and 
aquaculture. Annual fisheries production is still increasing substantially; recently the growth 
index of fisheries production has surpassed that of agriculture. However, Taiwan's fisheries have 
faced many impacts from changes of government fisheries policy internationally, e.g., the 200-
mile Exclusive Economic Zone. Consequently, the configuration of Taiwanese fishing 
communities has been restructured. This abrupt transformation of society caused several 
dilemmas in Tai wan' s fisheries education and a new direction of fisheries development, and 
even a new discipline of fisheries is required. 

Status of Fisheries Education 

Taiwan's institutions of fisheries education, research and administration are shown in Fig. 1 
while Fig. 2 shows their location. Lee (1986) has reviewed the status of aquaculture education 
and Ou and Wu (1986), marine fisheries education. 
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Objectives 

Qfficially, the objectives of fisheries education in Taiwan are: 
1; Graduate level education (Ph.D., M.S.) 

. • Training senior researchers and specialists. 
1 

• Promoting fisheries research standards. 
2; Undergraduate level education (B.S., B.E.) 

· • ,Providing intermediate level fisheries researchers, administrators and managers. 
• Establishing and coordinating academic centers of fisheries science 'and 

technology. 
1 

• Training vocational, marine high-school teachers. 
3'. College level education (Diploma) 

• Training fisheries technicians. 
1 • Re-educating fisheries employees. 
1 

• Providing extension services to fishermen. 
4l Vocational high-school level education (Diploma) 

. • Training and instructing basic fisheries techniques. 
1 

• Teaching appropriate business knowledge. 
· • Instilling proper management concepts. 

s!. Professional training by the Deep Sea Fishing Training Center (Certificate) 
• Providing qualified fishermen training. 
• Developing trainee's leadership capability. 

. • Providing "know-how" training. 
61

• Short-period training re-education (Certificate) 
• Renewing fisheries knowledge. 

: • Introducing new fishing methods and practical training. 

Curriculum, F acuity and Facility 

Examination of courses offered at college (Table 1) and university level (Table 2) indicate 
that (i) professional courses are seriously needed at college level, and (2) too many course titles 
are offered with the same content; particularly, .courses offered by the marine food science sector 
are in: extremely narrow topics. The number of staff in the various faculties of these institutions 
(Tabl'e 3) indicates that it is obviously not reasonable that teachers can handle the numbers of 
cour~es; also there are too many courses offered and not taken by students. Because of the legal 
minimum requirement of teaching hours, the contents of a course in general cannot be arranged 
in pr@gressive schedule by the instructor. As a result, different course titles with the same 
contdnt are taught in undergraduate and graduate classes; the trainees cannot obtain enough 
opportunity for discussion with instructors. Moreover, the number of part-time faculty is high 
(Tab~e 3), and the faculty's professional training is insufficient: most were trained only to 
bachelor level or less. 

~acilities and instruments important to vocational marine high school students are badly 
needed as indicated by the lists in Tables 4 and 5. It is apparent that their serious lack has· 
resulted in reduction in quality of aquaculture education as well as of other fields of fisherie.s 
education. 

I 

Curfent Problems of Fisheries Education 

COMMERCIAL FISHING 

I 

Recently, graduates from colleges and vocational marine high school are mostly refusing to 
follo}v a commercial fishing career as shown in Table 6 and Fig. 3; employees in this field are 
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mainly recruited as the trainees of the Deep Sea Fishing Training Center. At least six important 
facts depict this dilemma: (1) the average wage absolutely cannot increase proportionally with 
intensive labor. Also, living conditions on fishing vessel are not as comfortable as on land; (2) 
unless employees on commercial fishing vessels qualify for their higher rank license, the 
promotion opportunity is very limited; (3) relatively high wages, comfortable living conditions, 
and promotion opportunity provided by commercial cargo ships are obviously more attractive; 
(4) since land-based opportunities are increasing, most good graduates surrender their 
willingness in perseverance to be a researcher, manager, or administrator rather than a 
fisherman; (5) poor education facilities give courses offered· a theoretical emphasis, and practical 
training opportunities are restricted; (6) as a result of mass media distortion, parents 
misunderstand the real security of sea life and the progress of fisheries techniques. 

These facts enforce young people's inaccurate concepts and decrease the willingness to 
participate in commercial fishing education. Obviously, the decline of quantity and quality of 
commercial fishing education is strongly related to these matters. Table 6 shows that the number 
of vocational high school graduates in 1983 was only one-quarter of the number in 1979, while 
roughly the same percentage (53-50%) found employment in their fieia. 

AQUACULTURE 

Aquaculture is developing rapidly in Taiwan due to suitable climate and geography, diligent 
farmers, and outstanding scientific achievements in artificial propagation and rearing techniques. 
In 1985, for example, the total production from aquaculture amounted to 24% of the total 
fisheries output, or about 37.8% of the total fisheries revenue. The development of this basic 
industry is important for the effective usage of excessive labor and limited natural resources in 
Taiwan. So far, the available technical information of aquaculture has been matched by the 
developments in scientific research in this field. 

Aquaculture courses and training are offered by five vocational marine high schools, one 
regular school (Lukang high school - unfortunately, the enrollment of new students terminated in 
1984), one college (National Pingtung Institute of Agriculture), while undergraduate and 
graduate level courses are offered by the National Taiwan College of Marine Science and 
Technology (Department of Aquaculture) and National Taiwan University (Institute of Fishery 
Science, Division of Aquaculture) (Fig. 1). Moreover, cooperative programs have commenced in 
the Tungkang Marine Laboratory and Penghu Branch, Taiwan Fisheries Research Institute with 
their neighboring vocational marine high schools, while aquaculture research centers are 
established at these two sites. 

Basically, curriculum, facility and training problems plague the aquaculture programs: 
insufficient and unrealistic curricula; outdated contents of instructions; inadequate and outdated 
experimental facilities, equipment, and instruments, in particular at vocational marine high 
schools (Tables 4 and 5); and very inadequate practical training. 

MARINE FOOD SCIENCE 

Food processing is one of the strategic industries in Taiwan, and seafood technology, 
including the processing of aquatic organisms harvested from cultured, coastal and deep sea 
sources, is a highly technical industry. 

Education in marine food science in Taiwan is offered in four different levels, i.e., graduate 
level (Ph.D. and M.S. by National Taiwan College of Marine Science and Technology 
(NTCMT); university level (B.E. by NTCMT); college level (Diploma by National Kaohsiung 
Institute and China College of Marine Science); high school level (Diploma by five vocational 
marine high schools). 

The education problems in this field are: 
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•i Difficulty of upgrading: the current education system makes upgrading and retraining 
difficult for vocational marine high school graduates. 

•1 Lack of qualified teaching staff: teachers also encounter difficulty, particularly in 
acquiring the proper qualification. 

• Inade~quate curriculum, particularly for high-school level education. 
J

1 
Manpower need: as there is a rapid development in this industry, the current education 
system does not meet manpower demand. 

~ Insufficient practical training: the poor communication and diverse viewpoints between 
! factory and school have caused this problem. 

FISHEfRIES MANAGEMENT 

Training in fisheries management, a relatively new study field, was established in Taiwan in 
1984.I Programs are only offered by the Chiayi Agriculture College and vocational marine high 
schodls, where there are a two-year and a three-year management course, respectively. The 
impatt of these courses cannot yet be evaluated. However, increased international competition 
has also brought many new issues. The need for accurate knowledge in marketing, managing and 
international cooperation has enforced the demand for excellent managing manpower in Taiwan. 
The tjstablishment of these· schools was in response to this need. 

' 

Proposed Improvements in Fisheries Education 

The following prescriptions may be helpful in improving and promoting the quantity and 
quality of fisheries education in near future: · 

Upgnading Quality of Trainees 

The methodologies are: 1) strengthening current curricula to meet the needs of industry; 2) 
mandatory recognition of the practical aspect of fisheries; 3) inspiring trainees to spend time at 
mari~e research laboratories or actual work in the industry; 4) incorporating the real industry 
situation into theoretical education; 5) improving and enforcing second-language training; 6) 
retra~ning teachers in order to let them understand the rapidly evolving techniques and 
developments; 7) editing of textbook materials by appropriate specialists. 

' 
I 

Stre~gthening and Improving Teaching Methods 
: 
I 

D More intensive practical training: this should include : training on commercial fishing 
vessels as well as research laboratories; more cooperative programs between the industry arid 
education organizations; experienced teachers to provide useful practical applications of the 

·theories. The establishment of a center or institute for this purpose would greatly enhance 
opportunities of practical training. 2) Teaching methods and materials have to be updated by: us~ 
of graphic and audiovisual equipment to bring the classroom as close as possible to real field 
work; substantial field or extension work as part of the learning process. 

Sens'itivity to Demands of the Industries 
I 
fisheries education should be sensitive to demands of fisheries development, e.g., topics on 

frozdn food processing and quality control in marine food science and concepts of resource 
man~gement in marine fishing. Good education may guarantee successful careers in the future. 
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Most of the above proposals have been recognized by government and scholars, but have 
not been implemented. The need to strengthen curricula, retrain teachers and upgrade the overall 
fisheries education is clear if the industry is to continue to strengthen and develop. 
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Table 1. Summary of courses offered by 3 college level institutions1 (Pingtung, Kaohsiung and China 
Institutes). 

Courses 

Required courses 

Zoology2 

Botany2 

General chemistry2 

Organic chemistry 2 

Comprehensive agriculture 
Introduction to fisheries 
Ichthyology 
General microbiology2 

Biochemistry2 

Aquaculture2 

Biology of living food for 
fisheries2 

Fish physiology 
fl sh nutrition 2 

Fish pathology2 

Special topics in aquaculture 
technology 

Fisheries engineering2 

Analysis for water quality 
Fish culture practice 
Boat drills and swirnming2 

Navigations2 

Electric engineering2 

Introduction to coastal 
fisheries 

Fishery2 

Fishing gear2 

Electronics2 

Ele~tronic nav~ation 
mstruments 

Meteorology 
Fishery management 
Oceanography 
Loran 
International collision regulation 
Visual communication2 

Fishery regulation 
flshery economics 

Optional courses 

Aquatic biology 
flsh product processing 
Lim no logy 

DA, NPIA 

3 + 11' 3 

3 + 1 
3 + 1 
3+1 

4 
3 
3 

3+1 
3 + 1 
6+2 

4+2 
3 

4 + 1 
4+2 

2 
2+1 

2 
0+6 

2 
2 
3 

Institutions 
DF, NKIMS 

19 + 4 
10 + 8 

4+4 
4+4 

4+2 
2 

6 
2 
2 
1 
2 
2 

Dr:, CCMS 

4.5 + 2 
9 +4 
2 + 1 

2 
2 

2 + 1 
3 

2 +I 
2 
2 
3 
2 
2 
+ 1 

Continued 
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Table 1. Continued 

Institutions 
Courses DA,NPIA DF,NKIMS 

Food freezing 2 
Artificial propagation 2 
Fishery resources 4 
Fishery management 2 
Japanese 6 
.Fish ecology 3 
Biometry 3 
Introduction to aquaculture 
Introduction to computer 

and FORTRAN2 

Ichthyology 1 
Fishery resources 
Catch processing 
Fishery regulation 
Japanese 2 
Fishing mechanics 
Fish behavior 1 
Resource analysis 1 
Fish market 2 
Fishery revenue 1 

DA, NPIA : 
DF,NKIMS: 
DF,CCMS : 

Department of Aquaculture, National Pingtung Institute of Agriculture. 
Department of Fisheries, National Kaohsiung Institute of Marine Science. 
Department of Fisheries, China College of Marine Science. 

DF,CCMS 

2 

2 +1 
2 
2 
2 
2 
2 
2 

1Common courses are excluded from this table. 
2 Including laboratory credit. 
3 No. + No. means lecture hours per week+ credit of laboratory (1 credit= 3 hours in laboratory). 

Sources Institution Guide, National Pfugtung Institute of Agriculture, 1983; Brief Introduction 
of Department of Fishery, National Kaohsiung. Institute of Marine Science; and China 
College of Marine Science, 1983. 

Table
1

1

2. Summary of courses offered for undergraduate and graduate levels by National Taiwa~ University (NTU) and National 
Taiwan College of Marine Science and Technology (NTC). Where IO: Division of Marine Biology and Fisheries, Institute of Oceano
graph~; IFS: Institute of Fishery Science; DZF: Department of Zoology, Division of Fishery Biology; DA: Department of Aqua
culturb; DF: Department of Fishery; and DMF: Department of Marine Food Science. Among these institutions, the IO and IFS 
offer ~raduate research only. · 

Courses 

Requ~ed courses1 

I 
I 

Biology2 

Chemistry2 

Anal~ical chemistry2 

Science of water quality2 

Phy sits 
Ichth~ology 
Ocearlography 
Fish ~opulation dynamic!> 
Fishehes hydrography 
Fishii:lg gears 

I 
Fishing technology 
Fishitlg boat apparatus 
Boat drill and swimming 
Practibal work 
Aquai:ulture 

IO,NTU IFS, NTU 
Institutions 

DZF, NTU DA, NTC · 

2+1 
2+1 
2+1 

2+1 
3 + 1 
3+1 

4+2 
4+2 
2+1 
3 + 1 

2 

2 
4 

DF,NTC 

4+0 
4+0 

4 
4 
2 
4 
4 
6 
8 
4 
0 
0 

DMF,NTC 

4+0 
6+0 
4+0 

4·+0 

0 

Continued 
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Table 2. Continued 

Institutions 
Courses IO, NTU IFS, NTU DZF,NTU DA,NTC DF,NTC DMF,NTC 

Biochemistry 4 3 
Aquatic animal pathology2 3 + 1 
Genetics 3 
Embryology 2 
Aquatic animal propagation 1 
Aquatic animal physiology (I) 3 
Nutrition and feed science2 3+10 
Organic chemistry (I) 2+1 3 6+0 
Introduction to fisheries2 3 + 1 
Animal physiology2 3 + 1 
Fish physiology2 · 3 + 1 
Biostatistics2 3 + 1 
Genetics2 3 + 1 
Laboratory of aquatic animals 2 
Histology2 1+1 
Aquatic botany 2· 

Invertebrate zoology 2 
Microbiology2 3 + 1 6 
Ecology 2 
Seminar 2 2 1 2 2 1(2,4)3 

Thesis 6 6 6 6 6 
Sea training 2 
Introduction to marine 

geology 1 
Marine biology 1 
Ph.D. dissertation ?4 12 
Fish resources (I) 3 
Fish resources (II) 3 
Food processing (I) 3 
Food chemistry 2 
Food processing (II) 3 

Optional courses 

Introduction to fisheiies 4 4 
Analytical chemistry 2 
Biostatistics 4 
Japanese 8 
Computer 2 4 4 
Engineering mathematics 2 
Thermodynamics 3 
Mechanic graphics 2 
Marine food resources 2 
Fluid dynamics 4 
Applied English 4 
Principles of fishing boats 2 
Fish physiology 4 
Remote sensing 2 
Plankto no logy 2 
Ecology 2 
German 8 
Descriptive geometry 2 
Law and regulation of 

fisheries 2 2 
Fisheries management 2 
Fisheries administration 2 
International fisheries 

management 2 
Underwater acoustics 4 
Recent science 2 
Fisheries engineering 2 

Continued 
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Table ~- Continued 

Institutions 
Courses IO, NTU IFS, NTU DZF,NTU DA,NTC DF, NTC DMF, NTC 

Preservation of marine 
I 

environment 2 
Electrdnics 3 
Princi~les of electrical 

eng,ineering 4 
App,lied mathematics 6 
Loadirig of fish catch 2 
Marinei meteorology 3 
Geo-n~vigation 6 
Celesti~l navigation 6 
Organic chemistry 4 
Marine! ecology 4 
Invertebrate 2 
Fish b~havior 4 
Seamabship 6 
Seminar 2 
Advanfed biochemistry 4 
Advan?ed schooling behavior 

of fish 4 
Advanbed detection of fish 

schbols 4 
Advan¢ed analysis of water 

qu~Iity 4 I . 
Advanced fisheries hydrography 4 
Advanbed analysis of instruments 4 
Advanted aquatic environment 
Advanfed preservation of 

4 

marine environment 4 
Advanhed experimental design 4 
Advan~ed microbiology 4 
Advanced marine ecology 4 
Advan¢ed fisheries biology 4 
Advanced biology of fish 

po~ulation 4 
Advanced fisheries physics 4 
Advanced fishing gear 

I. . 
engmeenng 4 

Advanced fishing technology 
Advanbed fish acoustic 

4 

ecd!ogy 4 
Advanped progenitive management 4 
Second language 4 
Physics 
Organic chemistry (11) 2 

2+2 
Bioch~mistry2 3+2 
Food themistry (II) 2 I 
AquacµIture engineering 2 
Biochemistry laboratory' 2 
AnatyJis of water quality (II) 2 I 
Experjmental design for aquatic 

and fisheries science 3 3 

~~~~t~~~~~~rt: oceanography 2 
2 

Reproductive physiology 4 2 2 I 

Aquat/c animal physiology 2 
Pond management 3 2 
lnstruinental analysis 2 2 
Quality control 2 
Physic~! chemistry 6 
Food packaging 2 
Technical writing 6 

Continued 
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Table 2. Continued 

Institutions 
Courses IO, NTU IFS, NTU DZF,NTU DA,NTC DF, NTC DMF,NTC 

Freezing mechanics 3 
Food freezing 3 
Food manufacture 4 
Factory design 2 
Factory management 2 
Fishery products transportation 2 
Lipid chemistry 3 
Carbohydrate chemistry 3 
Feed products 2 
Cell biology 3 2 
Protein chemistry 3 3 
Biotechnology 2 
Special topics on aquaculture 3 2 
Pharmacology 2 
Management of aquatic' 

products 2 
Immunology 2 
Fisheries biology 2 
Enzyme chemistry 2 3 
Food characteristics 2 
Food unit operation 2 
Endocrinology 3 3 2 
The executive law of fisheries 2 
Chemistry of nucleic acids 3 3 
Fisheries economics 2 
Lipid processing 2 
Food security 2 
.Nutrition 6 
Food toxicology 3 
Laboratory of food processing 2 
Laboratory of micro biology 2 
Immunology 2 
Advanced organic chemistry 3 
Physiology of micro-organisms 3 
Food microbiology 3 
Genetics 3 
Fisheries chemistry 2 
Food engineering 3 
Organic analysis 3 
Fermentation 3 
Psychology 2 
Food drying 2 
Can storage 2 
Food criteria 2 
Aquatic entomology 2 
Thesis 2 2 
Advanced marine food 

technology 4 
Advanced fishery chemistry 4 
Radio processing 2 
Electronic microscope and 

food structure 3 
Special topics on protein 1 
Sewage treatment 3 
Fisheries management (I) (II) 6 3 
Fisheries resources (I) (II) 6 
Phycology 3 
Biostatistical analysis 6 6 3 
Food pigmentation 2 
Advanced instrument analysis 3 
Seaweed polysaccharide 3 

Continued 
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Table 2. Continued 

I 
I 

Courses 

Advanbed food freezing 
Advan~ed fish physiology 
Enviroinmental chemistry 
Enzyrrie engineering 
Nutrition physiology 
Food protein 
Biomathematics (I) (II) 
Marine planktonology 
Special topics on marine biology 

I 

Speci~ topics on fisheries 
resburces 

I 

Specia,l topics on fisheries 
ma'nagement 

Pisheries statistics 
Marint\ phytoplankton ec9logy 
Estuaiy ecology 
Marin6 zooplankton ecology 
Benth~s biology 
Mathematical fisheries resources 

I 

Genetic breeding 
Molec~lar biology 
Physiological ecology 
Semin~r on ecology 
Pollutlon biology 
Fish p~thology 
Animal tissue culture 

I 
Aquat

1
ic microbiology 

Experimental immunology 
Electron microscopy2 

Histolbgy 
Techniques of neurobiology 
Physiology of invertebrates 

I 

1c'ommon courses are excluded. 
2 I~cluding laboratory. 
3 \larious credits. 
4Not confirmed. 

Institutions 
IO, NTU IFS, NTU DZF,NTU DA,NTC DF,NTC DMF, NTC 

2 
2 
3 
3 
3 
2 

6 2 
6 3 
3 

3 

3 
2 
2 
2 
3 
2 
3 
3 
3 3 
2 2 
2 2 
3 3 
3 3 
3 3 
3 3 
2 2 

2+1 2+1 
2+1 

3 
3 

I Sources : 
' 

Brief introduction of Department of Aquaculture, Fishery, and Marine Food Science, National Taiwan College of Marine 
Science and Technology, i987; Time Schedules of Institute of Oceanography, Institute of Fishery Science, and Depart
ment of Zoology, National Taiwan University, 2nd Semester, 1987. 

Table 3. Faculties and staff of Taiwan fisheries educational institutions. 

Full- Part-
Institution Total time time Ph.D. M.S. B.S. Other 

National Taiwan University 
Institute of Oceanography 12 8 4 10 2 0 0 

(Division of Marine Biology 
and Fishery) 

Institute of Fishery Science 18 5 13 17 1 0 0 
Department of Zoology 39 28 11 23 12 4 o" 

(Division of Fishery Biology) 

Continued 



Table 3. Continued 

Full- Part-
lnstitu tion Total time time Ph.D. M.S. B.S. Other 

National Taiwan College of Marine 
Science and Technology 
Department of Fishery 23 14 9 \0 11 2 0 
Department of Aquaculture 19 13 6 10 7 2 0 
Department of Marine Food 

Science 25 16 9 15 10 0 0 

National Pingtung Institute of 
Agriculture 
Department of Aquaculture 12 6 6 3 8 1. 0 

National Kaohsiung Institute of 
Marine Science 
Department of Fishery 15 12 3 0 3 9 3 

China College of Marine Science 
Department of Fishery 59 34 25 2 13 26 18 

Source : As·in Tables 1 and 2. 

Table 4. Facilities for aquaculture practice in the vocational marine high schools (named as location, 
except Suao ). 

Facility name Keelung Tainan Tungkang Penghu Lukang 

Muddy pond 1 (0.4 ha) 6 (5.4 ha) 

Cement pond (4 m2 each) 12. 

Green house 

Plastic tank (0.5 t each) 12 6 6 

Underwater w.ell 2 2 

Water supply facility 1 

Source : Lee (1986). 

Table 5. Equipment and instrument of the aquaculture education in the vocational marine high 
schools (named as location, except Suao). 

Instrument Keelung Tainan Tungkang Penghu Lukang 

D.O. meter yes yes yes yes yes 

pH.meter yes yes yes yes yes 

Saiinometer yes .yes 

Power generator. yes 

Source : Lee (1986). 
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Table 6. Relationship between employment and number of graduates from five Taiwan Provincial 
vocational marine high schools. 

No.of Employment 
Year graduates Fishery related Others Percent 

1979 435 241 194 55.40 

1980 384 227 157 59.11 

1981 234 123 121 52.56 

1982 161 87 73 54.04 

1983 99 1 53 2 38 2 53.54 

1Except Provincial Penghu Vocational Marine High School (data unavailable). 
2 Except Provincial Penghu and Tungkang Vocational Marine High Schools .(data unavailable). 

Source : Ou and Wu (1986). 

Ministry 
of 

Education 

National Taiwan- College of 
University Science 

National Taiwan College of 
Marine Science and 

Technology 

National Kaohsiung Institute 
of Marine Science 

-{ 

-{ 

-[ 
National Pingtung Institute ----

of Agriculture 

National Chiayi Institute 
of Agriculture 

China Junior College of 
Marine Science --[ 

Institute ~f Oceanography-Division of Marine Biology and Fisheries (Ph.D., M.S.) 
Institute of Fishery Science (M.S.) 
Department of Zoology-Division of Fishery Science (Ph.D., M.S., B.S.) 

Department of Fisheries (Ph.D., M.S., B.S.)· 
Department of Marine Food Science (Ph.D., M.S., B.S.) 
Department of Aquaculture (M.S., B.A.) 

Department of Fisheries (Diploma) 
Department of Marine Food Science (Diploma) 

Department of Aquaculture (Diploma) 

Department of Fishery Management (Diploma) 

Department of Fisheries (Diploma) 
Department of Marine Food Science (Diploma) 

- Taiwan Provincial Suao Vocational Marine High School (Diploma) 

Taiwan Provincial Government 

- Fishery, Marine Food Science, and .Aquaculture 
Taiwan Provincial Keelung Vocational Marine High School (Diploma) 

- Fishery, Marine Food Science, anO Aquaculture 
Taiwan Provincial Tainan Vocational Marine High School (Diploma) 

- Fishery, Marine Food Science, and Aquaculture 
Taiwan Provincial Tungkang Vocational Marine High School (Diploma) 

- Fishery, Marine Food Science, and Aquaculture 
Taiwan Provincial Penghu Vocational Marine High School"(Diploma) 

- Fishery, Marine Food Science, and Aquaculture 
Taiwan Provincial Lukang High School (Diploma) 

- Aquaculture 

Bureau ~f Fishery (Administration) 
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. Lukang Branch 

...__ Taiwan Fisheries Research lnstitute Tainan Branch 1
Main Office at Keelung 

Committee of Agriculture -------
(Department of Fisheries) 

Kaohsiung Branch · 
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Taitung Branch 

· · Tungkang Marine Laboratory 

Deep Sea Fishing Training Center in Kaohsiung 

Fig. ~- The institutional organization structure of education and research of fishery science in Taiwan. Degrees or diplomas awarded 
are s~own in parentheses. 
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National Taiwan University 
G (M.S., Ph.D.) - Institute of Oceanography 

-MB 
G (M.S.) - Institute of Fishery Science 

-F,A 
G (M.S., Ph.D.) - Agriculture Faculty, Institute 

of Food Science - Mf'T 
U-F 

China Junior College of Marine Technology 
JC- F 

Penghu Marine Vocational Hj.gh School 
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0 
Lukang High School 
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Chiayi Agricultural 
College 
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Chiayi Agricultural 
Vocational School 
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High School 
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National Kaohsiung Institute 
of Marine Technology 
I- F 

Deep Sea Fishing Training Center 
I-CF 

Tungkang Marine Vocational High School 
A, MFT,N, F,ME, FM; COOP 

Fig. 2. Fisheries institutions in Taiwan. 
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7. Research & 
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Fig. 3. Employment pattern of fisheries college gsaduates in Taiwan. 
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Abstract 

Thai fisheries education dati:s from 1926 and presently is offered in high schools, where fisheries subjects are 
included in. agricultural courses; teachers training colleges which include compulsory fisheries subjects, and universiti.es. 
Seven universities and colleges provide courses towards the bachelor's degree. Two offer master's programs. The need for 
more emphasis in basic science subjects is noted. 

I Historical PerspectiYe 

Modern fisheries education in Thailand began in 1926 when the Government set up "The 
Departm~nt of Aquatic Animals Conservation" or "Klom Raksa Satnani" (in Thai). Dr. Hugh M. 
Smi~, a former USA Commissioner of Fisheries and adviser to the Thai Government, was the 
first !Director General. 

1µ order to build up the Thai national staff, the late Prince of Songkla personally supported 
three jfhai students to study in the USA in fisheries. These three students later contributed a great 
deal to modern fisheries education in Thailand. Two of them became Deans of the Faculty of 
FisheHes, Kasetsart University, the first University in Thailand that offered a degree in fisheries. 
Now there are at least seven universities and colleges which are offering degrees in fisheries and 

I other trelated fields. 
The goal of training undergraduate students in the Faculty of Fisheries at Kasetsart 

Univ~rsitywas defined by Laglei:' and Suvatti (Lagler 1965) as follows: To create professional 
fisheries workers who are well grounded in the basic biological, physical and social sciences; 
who ~ave a thorough grasp of the principles and practices involved in the application of basic 
know~edge in the science, art, and business of fishery management; who, insofar as basic 
knowledge permits, understand not only how things happen but why they happen and also 
understand the relation between causes and effects; who are equipped to formulate fishery 
management policies and to·prepare plans for integrated management of the various resources of 
the hydrosphere, with full consideration of the biological, physical, economic, and social factors 
which are involved; and who are ~lso equipped to supervise the implementation and execution of 
these policies and plans; who have a comprehension of people. and human institutions and 
cultmje that make them at home as individuals, citizens ~d professional men in the community, 
the nation, and the world in which they live and work; who recognize that the objectives of their 
activities are the rendering of useful and valuable services and that their activities may take a 
wide yariety of forms; who are guided by a professinal code of ethics; and who join their fellow 
fishe1es workers in advancing and maintaining professional interests and standards. 

! 
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Status of Fisheries Education in Thailand 

The teaching of fishery subjects in Thailand talces place at three levels - school, college and 
university. 

School Level 

In primary education, fishery subjects are not clearly separated. The main aim of the 
teaching at this level is to malce the students understand the. nature and kinds of animals and 
plants close to them. 

Fisheries education in the lower secondary level is divided into two groups: the science and 
mathematics group and the career-oriented group. Among the science and mathematics group, 
there are two subjects which deal with fisheries - aquatic animal propagation and the fisheries 
industry. . 

In the career-oriented group, the most direct route towards fisheries is in the Agricultural 
Division. Aquatic organisms are included in this group. A cotirse in aquaculture is also taught at 
this level. 

In the higher secondary level there are no compulsory courses in fisheries subjects, oQly 
electives in the Agricultural Division, especially the animal husbandry subdivision, which 
teaches aquaculture and fisheries products. 

A few fisheries subjects are taught in The Agriculture (vocational) School toward the 
Diploma. 

College Level 

The teacher training college curriculum (1981) includes the following fisheries education 
subjects: 

• The basic general subjects include compulsory subjects such as natural resources and 
conservation, the preservation of fisheries products and animal husbandry. 

• . In the minor and major subjects there are also fisheries subjects; for example, the 
principles of fisheries, fish culture, aquaculture and the culture of the ornamental fishes. 

• Other career-oriented branches are related to fisheries, including aquaculture, agricultural 
technology, agriculture, agricultural extension, and mass communication. 

University Level 

There are seven universities and colleges in Thailand that offer courses toward the 
bachelor's degree. The Faculty of Fisheries, Kasetsart University, will be used as a model 
example for fisheries education in.Thailand. The Faculty consists of 5 departments: 

) • Department of Fisheries Management 
• Department of Fisheries Biology 
• Department of Fisheries Technology (Products) 
• Department of Aquaculture 
• Department of Marine Science 

The students in the Faculty choose their major in one of these Departments, when their 
status is equivalent to second year student. 

For the other universities, the names of the departments are different; for example, 
the Department of Aquatic Sciences (Prince of Songkla University, Faculty of Natural 
Resources); 1the Department of Aquatic Sciences, (Srinalcharinwirot; Faculty of Science), 
the Department of Marine Science (Chulalongkom University, Faculty of Science), 
Faculty of Natural Production (Maejo Institute of Agricul.tural Technology). 

The basic structures of the curriculum at each university are shown in Tables 1-3. 
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It is clear from Table 1 that the fisheries curricula in Thailand are loosely controlled by the 
Ministry of University Affairs. All of them are broad and cover the basic subjects of 
social. science, humanity and languages as well as natural science and mathematics. Table 
2 shows the major subjects in each department. Other elective courses are included which 
prepare the student to become a good professional within his own choices. 

Table 3 shows the differences in unit requirements at two universities within their 
departments of aquatic sciences. These two new universities are clearly aimed at the production 
of graduates who are capable in the fields of fisheries biol.ogy ·and aquaculture. 

At present there only two institutions in Thailand offer the master's degree in fisheries. They 
are tl}e Faculty of Fisheries, Kasetsart University, and the Asian Institute of Technology (AIT). 

The Faculty of Fisheries, Kasetsart University is offering courses towards the master's 
degree in fisheries in five areas: fisheries management, fisheries biology, fisheries products, 
aquaculture and marine science. The student must earn at least 36 units in a specialized area and 
9 units of a thesis. Among the 36 units, at least 24 to 27 units must be in the major department 
and 9 - 12 units in the minor departments. The list of the courses is shown in Tables 4-8. 

The Asian Institute of Technology offers the master's degree in fisheries only in aquaculture 
and stresses aquaculture engineering. The student must complete at least 30 units with research 
experience and write a thesis within 20 months: The course list is shown in Table 9. 

Facilities and Equipment 

In older universities such as Chulalongkom University and Kasetsart University, teaching 
and r~search facilities like fish ponds and marine stations are available and adequate. _ 
Chulalongkorn University is now operating an 18-m research vessel. Most of the Universities co
operate with the Department of Fisheries, Hydrographic Department, Royal Thai Navy and The 
Southeast Asian Fisheries Development Center (SEAFDEC), in shipboard training by using the 
research vessels from these agencies. 

Employment Opportunities and Requirements in Fisheries 

The statistics for 1982 to 1984 showed that 51% of students who graduated from the Faculty 
of Fisheries, Kasetsart University, got government jobs and 35% worked in the private sector. 
Th'e i:est took permanent jobs as government officers, became fishermen or were self-employed. 

From this survey, it was also revealed that those who graduated in aquaculture received 
most :chances of employment (58 out of 112). Second were those who graduated in fisheries 
techn;ology (23 out of 112). The lowest were in the field of fisheries biology (9 out of 112). The 
priva~e sector was the second largest employer (39) after Government (67). 

Manpower Requirements for Fisheries Education 

There are no statistics of manpower requirements for fisheries education. However, the 
demands must be high in certain areas. The increasing trend in aquaculture development might 
indicate the needs for secondary school and technical school level graduate fishermen. Research 
scientists in the field of aquatic animal breeding are also needed. Fisheries- oriented engineering 
training in Thailand is scarce. 

Deficiencies/Strengths in the Fisheries Education System 

There has been no official evaluation of the fisheries education system in this country. 
However, insufficient knowledge in the basic sciences such as physiology, ecology and 
endocrinology are clearly recognized. More practical knowledge, facilities and financial ·support 
for r~search are needed. New contents of the subject matter in the curricula must be added. 



The main strengths that might effect fisheries education in Thailand come from the success 
in curricula revision in other fields of study such as biology, biotechnology, food technology, 
etc. 
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The re-oriented curricula towards career subjects in the teacher training colleges throughout 
the country might cause strong impact on fisheries education in the near future. 

Potential and Needed Changes in the Fisheries 
Education System 

Future fisheries education should based on firm knowledge of the natural and social 
. sciences. In the middle level, the fisheries curricula should stress fish processing as well as 
marketing. The fisheries research scientists should have more access to the international 
literature and progress of the world scientific communities. The more developed countries 
should provide exchanges of knowledge and experience. The fisheries students should have 
more practical opportunities both in the laboratories and in the fields; courses on natural 
resources conservation technology, fishing technology, and navigation should be added into 
curricula at all levels. 
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Table 1. Comparison of course structure at the Bachelor level in various universities in Thailand 
(adapted from Wongrat 1986). 

Minimum Number of units in 
units required* each curriculum 

(1) (2) 

Total units 120-150 146 136 

Basic subjects 24 60 60 
Social Science 6 9 6 
Humanity 6 8 6 
Language 6 10 9 
Science and Mathematics 6 33 39 

Specific subjects 
Main compulsory 48 31,33 
Elective 

Major subject 45 47 
Compulsory 30 36-45 
Elective 15 2-11 

Free elective 3 6 3 

(I) Kasetsart University, Faculty of Fishery 
(2) Chulalongkorn University, Department of Marine Science, Faculty of Science 
(3) Prince of Songkla University, Faculty of Natural Resources 
(4) Srinakharinwirot University, Department of Aquatic Science, Faculty of Science 
* Set up by the Ministry of University Affairs 

(3) 

146 

63 
6 
6 
9 

42 

43 

9 

(4) 

140 

56 

24 

32 

42 

7 
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Table 2. The major subjects of the fisheries courses in various universities in rhailahd (adapted from Wongrat 1986). 

Units required of various curricula 

Kasetsart Chulalongkorn Prince of Songkla Srinakharinwirot 
(Bang Saen) 

Fisheries Management Department 47 43 42 

Compulsory courses 45 29 27 

Fisheries management 23 6 
Fisheries products 3 3 
Fisheries biology 9 3 
Aquaculture 6 3 3 
Marine science 6 7 
Statistics 3 
Seminar 1 1 1 
Special problems 3. 2 
Electives 2 14 15 

Fisheries Biology (Marine Biology and 
Fisheries Program) Department 

Compulsory courses 36 31 

Chemistry 4 2 
Biology 13 12 
Fisheries biology 15 - 17 
Marine science 3 9 
Seminar 1 
Statistics 1 
Electives 11 8 

Fisheries Technology Department 47 

Cdmpulsory subject 36 

Chemistry 10 
Fisheries technology 13 
Seminar 1 
Food sciences 2 
Electives 11 

Aquaculture Department 47 

Compulsory subject 44 

Chemistry 4 
Biology 8 
Fisheries biology 6 
Aquaculture 44 
Seminar 2 
Electives 3 

Marine Science Department 
(Chemical and Physical Oceano-
graphy Program) 47 39 

Compulsory 40 33 

Chemistry 4 11 
Fisheries biology 5 
Aquaculture 3 
Marine science 21 10 
Seminar 1 
Mathematics 6 
Physics/Mechanics 6 
Electives 7 6 
Special problems 3 



Table 3. Comparison of the major fisheries subjects of the Departments of Aquatic Sciences at two 
universities (adapted from Wongrat 1986). 

Unit requirements 

Major elective subject Prince of Songkla Srinakharinwirot 
(Bang Saen Campus) 

Fisheries management 
Fisheries biology 
Fisheries technology 
Aquaculture 
Marine science 

3 
29 

3 
18 

5 

6 
20 

3 
15 

6 

Table 4. List of master degree courses in the Department of Fisheries Management, Kasetsart Uni
versity. 

FMGT 481 Fisheries economic~ 
482 Fisheries extension 
483 Fisheries management 
5 81 Selected topics in fisheries management 
598 Special problems 
599 Thesis 

Table. 5. List of courses for the master's degree in the Department of Fisheries Biology, Kasetsart 
University. 

FBlO 

431 Phycology 
432 Freshwater algae 
441 Priilciples of aquatic ecology 
442 Introduction to planktonology 
443 Fisheries biology 
444 Fish diseases 
445 Fish parasitology 
451 Limnology 
452 Comparative animal physiology 

543 Fish population dynamics 
544 Advanced planktonology 
545 Ecology of fish 
546 Biology of polluted water 
547 Estimation of fish population parameters 
548 Pesticides in aquatic environment 
549 Bioassay in water pollution study 
551 Advanced limnology 
552 Physiology of fish 

491 Research methods in fisheries biology 
531 Advanced phycology 

5 97 Seminar 
598 Special problems 
599 Thesis 532 Advanced taxonomy of fish 

533 Evolution of fish 

Table 6. List of master's degree courses in the Department of Fisheries Products, Kasetsart University. 

FPRO 421 
422 
471 
472 
473 

Fisheries products analysis I 
Fisheries products analysis II 
Refrige~ation of aquatic products 
Fish processing I 
Fish processing II 

139 
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Table 7. List of master's degree courses in the Department of .o:\quaculture, Kasetsart University. 

AQUA 421 Aquaculture I 
Coastal aquaculture 422 

423 
424 
451 
521 
524 
551 
571 
597 
598 
599 

Inland water improvement 
Fish breeding 
Biological productivity in fish ponds I 
Aquaculture 11 
Fish breeding and genetics 
Biological productivity in fish ponds 11 
Fish nutrition 
Seminar 
Special problems 
Thesis 

Table 8. List of the master's degree courses in the Department of Marine Science, Kasetsart University. 

MSCI 411 
412 
431 
432 
441 
442 
443 
451 
452 
461 
462 
541 
542 
543 
544 
545 
551 
552 
553 
554 
597 
598 
599 

Introduction to marine geology 
Marine microbiology 
Marine molluscs 
Natantia and Reptantia 
Biology of estuaries 
Zoogeography 
Natural history of marine animals 
Chemical oceanography 
Physical oceanography 
Coastal navigation 
lnStruments and methods in oceanography 
Behavi<?r and adaptation·of aquatic animals 
Coastal ecology 
Selected topics in marine science 
Ecology of marine phytoplankton 
Estuarine pollution 
Physiology of crustacea 
Osmotic and ionic regulation in aquatic animals I 
Osmotic and .ionic regulation in aquatic animals II 
Physiology of marine phytoplankton 
Seminar 
Special problems 
Thesis 

Table 9. List of the master's degree courses in aquaculture, AIT. 

1. Compulsory 

Aquatic food resources 
Aquatic ecology 
Fish nutrition technology 
Fish seed production 
Engineering design of aquaculture facilities 
Seaweed utilization 
Analytical aquaculture techniques 
Statistics methods and experimental design 
Introduction to tropical aquaculture 

2. Elective 

Agricultural systems engineering 
Food process engineering 
Agricultural mechanization and management 
Physical properties of food materials 
Computer technology 
Environmental health and sanitation 
Wastwater engineering design 
Industrial water pollution 
Rural social systems 
Integrated rural development workshop 
Basic development economics 
System design in water resource development 
Applied tropical hydrology 
Irrigation engineering 
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Abstract 

This study presents a general situation of the fisheries education in the People's Republic of China .. It recalls the 
emergence of the vocational school of fisheries at the beginning of the century and the evolution of various institutions for 
training fisheries personnel of different categories. A general picture of all the universities, colleges and technical schools is 
given with their scope, enrollment and specializations. Spare-time schools, adult education and other organizations 
involved in fisheries training are also mentioned briefly. This PJ!per also summarizes past·experiences in fishery education 
in China and discusses prospects. 

Historical Review 
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Fisheries education in China can be traced back to the turn of the century. During that 
period, China suffered severely from external imperialistic aggression, as well as internal 
feudalistic exploitation and oppression, and gradually changed into a semicolonial and 
semifeudal society. The people lived in destitution. Selfrenewal was impossible without 
developing the national economy and promoting education, two essential items in the 
Constitutional Reform and Modernization of 1898. Developing fishing enterprises meant 
exploiting marine resources, fortifying coastal defense and also advancing national economy and 
sea transportation. 

A famous scholar and industrialist, Zhang Qian (also Zhang Jishi), 1853-1926, of Nantong, 
Jiangsu proposed to the Governor of Jiangsu Province and the Minister of Commerce to start a 
fishing corporation in 1904. The proposal was approved and the Jiang-Zhe Fisheries Compaqy 
was set up at Wusong township by the confluence of Yangtze and Huangpu Rivers. Two 
vocational schools, fishery and maritime, were founded in the same year. The former was the 
earliest institution of fishery education in China. As. it was affiliated to a private enterprise, its 
enrollment was very limited and of elementary level~ mainly to supply workers for the company. 

Two years later, another enterprise, the Zhili Fishery Co., was formed in the northern 
province in Tianjin. Being short of qualified personnel to manage modern fisheries, the company 
sent several investigation groups to Europe and Japan. In 1911, these groups founded the Study 
and Training School of Fisheries in Tianjin. 

After the overthrow of the feudal reign ofQing dynasty in the revolution of 1911 led by Dr. 
Sun Yaf-Sen, people were inspired to advocate education and to develop science and the 
economy. In the south, the Jiangsu Provincial Fisheries School was established at Wusong in 
1912. In the same year, the Study and Training School of Fisheries in Tianjin was upgraded to 
Zhili Provinc~iµ Senior Vocational Fishery School. These two were the earliest full-time regular 
schools of specialized middle education under the auspices of provincial governments and were 
no longer affiliated to any enterprises. 
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l;'hese two schools were afforded with fishing ships for practice, experimental sites for 
aquaculture and workshops for aquatic products processing, In the first decade, foreign textbooks 
were 1used. From 1912 to 1922, the Jiangsu Provincial Fisheries School published a series of 
textb9oks on the basis of their survey of fishery resources, fishing gears, navigation courses and 
mainjfishing grounds nearly all over the East China Sea. 

With the development of a deep-sea fishery industry, middle education was upgraded to 
higher education in 1929. A two-year college course in deep-sea fishery was offered in Jiangsu 
Provi!ncial Fishery School. Meanwhile; the Zhili Provincial Senior Vocational Fishery School in 
Tian}in was upgraded into Hebei Provincial Professional Fisheries School. 

}3efore the outbreak of the war of resistance against Japan (1937-1945), fisheries education 
in Ch'.ina enjoyed a fairly rapid development. Middle techni~al schools emerged in every coastal 
province such as the Zhejiang Provincial Senior Vocational School of Fisheries at Dinghai 
Coun;ty, Zhoushan Islands in 1915; in Xiamen, Amoy, financed solely.by the famous overseas 
Chinese industrialist Chen Jiagen, the Jimei Schools of Fishery and Navigation were formed in 
1920( the Yantai Study and Training School was established in 1923; in Liaoning Province, a 
fishery school was set up at Yingkao in 1924; Guangdong Provincial Fishery School was 
founded at Shantou in 1935. Junior fishery schools and other training classes for fishermen also 
appe¥ed in many towns in the early 1930s. 

!During the war, 1937-1945, most fishery schools suffered damages. The only remaining 
scho~l was the Hechuan Fishery School in Sichuan Province, organized in 1941 for training 
tech~icians in freshwater pisciculture. 

1n 1945-1949, fishery schools were rebuilt successively in Shanghai, Zhejiang (Zhapaj, 
Jiangsu (Chongming) and Hebei (Tianjin). Those in Fujian, Guangdong and Liaoning were 
restored at their former campuses. Up to 1949, there were two professional fisheries schools 
(Wusong and Hebei) and five senior vocational fisheries schools (Zhapu, Chongming, Dalian, 
Jimei and Shanwei) with a total enrollment of about 1,000. 

'fhe establishment of the People's Republic of China in 1949 brought about great 
achievements on all fronts. After rehabilitation and development, the annual fishery yield in 
1952ltripled that of 1949. In 1952, several famous biologists went into fisheries education. The 
Wus<lmg Professional Fisheries School and schools from Zhejiang and Jiangsu were 
amalgamated into the first higher educational institution named Shanghai Fisheries College 
(renamed Shanghai Fisheries University recently) which was multidisciplinary and national in 
character and was under the auspices of the National Fisheries Ministry. 

Another college was founded at Zhoushan Islands in 1958·by the Zhejiang Province 
fishefies authority. In 1980, the Central Govemmeat upgraded the technical schools in Dalian 
and ~hanjiang to two colleges and set up a new one in Xiamen, Fujian. Departments of Fisheries 
were: established in the following colleges: Shandong Oceanography College, Central China 
Agrieulture College and Tianjin Agriculture College. 

There are also middle technical schools distributed in the following provinces and 
munjcipalities: Liaoning, Heilongjiang, Hebei, Tianjin, Shandong, Jiangsu, Fuji.an, Hubei, 
Sich~an, Shanghai, Guangdong, Guangsi, Beijing and Zhejiang. Furthermore, some large 
enterprises have their own training classes. Academic societies of fisheries science sometime·s 
offer1 special courses and correspondence schools. Middle technical schools in fishery areas offer 
fishery lessons or open vocational classes. 

Present State 

Generally, education in China is of two kinds: regular and adult. 



Regular education is the principal means of cultivating scientific and technical personnel. 
There are four grade levels in regular fisheries education: the tasks of which are undertaken by 
the fisheries university, fisheries colleges and middle fisheries sc;hools. 

A university or college admits only the student who has graduated from an accredited 
middle school and passed an entrance examination. In most cases, a baccalaureate degree is 
granted after four years. Masteral and doctorate programs will be offered soon. In order to train 
more technicians in a shorter period, one fisheries university and four colleges in China 
concurrently offer two-year courses of senior-collegiate programs as well. Specializations 
include: Marine Fishing, Marine Engine Management and.Fishery Economic Management. 
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The list of cotirses for the undergraduate program include: Fishery Resources; Marine 
Fishery; Freshwater Fishery; Freshwater Pisciculture (Aquaculture); Mariculture (Marine 
Farming); Fishery Machinery; Fishery Electronic Instrumentation; Fishing Vessel Designing and 
Engineering; Fishing Vessel Power Engineering; Fishing Harbor Designing Construction; 
Aquatic Products Processing Technology; Refrigeration Technology; Canned Food Technology; 
Food Engineering; Food Science; Fishery Economics and Management; Marine Engine 
Management. 

The courses take four years, after which a student is granted a BFS or BFE degree and gets 
an appointment from the government. 

In the Shanghai Fisheries University, postgraduates of MFS programs have five 
specializations: Ichthyology, Aquaculture, Marine Products Processing, Marine Fishery and Fish 
Ecological Environment. 

Higher fisheries education has now a total enrollment of about 5,000. 
Middle fisheries technical schools in China are under the provincial or municipal 

governments. They supply medium-grade technicians for fishery production and management. 
Students who have finished junior middle school are admitted to a three-year training in practical 
technique and basic scientific knowledge. After graduation, students are taken in by the local 
government. 

There are 15 middle technical schools located along coastal cities. In addition, some 
agricultural schools in the inland provinces have also established fishery sections. 

In such schools, different specializations such as Marine Fishing, Aquaculture, Marine 
Engine Management, Aquatic Products Preservation and Refrigeration are set up according to 
local requirements. Total enrollment in the middle fishery schools is about 7 ,000. 

Adult education in fisheries is of the following types: 
Fishery cadre training courses. Run by relevant colleges, institutes or administratives. They 

are further classified into: (i) those that cultivate personnel for a one-year schooling period and. 
(ii) those that propagate some particular skills or technology for about a fortnight to three months 
at most. There is provision for all expenditures and students are paid salaries by their employers. 

Evening schools. Affiliated to enterprises or institutions which offer two or three years of 
basic knowledge, as well as technical subjects for their workers. 

Correspondence courses. Run by academic societies or other organizations. 
Broadcasting or television programs. Sponsored by relevant fisheries institutions for the 

public, especially the fishermen, to spread new information and knowledge on fisheries in order 
to promote technological innovation. 

Prospects 

Fishery production has considerably developed since the founding of the People's Republic 
of China. In the last five years, total production increased by 60%. Although offshore fish 
resources exhibited a declining trend, the annual yield was steadily maintained. Aquaculture 
expanded rapidly; its yield in 1984 almost doubled that of 1980. Demand for more and highly 
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qualified scientific and technical personnel has grown. Consequently, fisheries education in 
Chinal must respond to this need. 

The educational system is undergoing a national reformation. Every university, college or 
school aims to enlarge its enrollment; readjust the structure of courses and categories of schools; 
and improve its present system of education, teaching contents and teaching methods. It can be 
pr~icted that the number of middle technical schools will be greatly increased so as to gradually 
rationhlize the personnel ratio of different grades. The number of colleges or universities will not 
sharpl:y increase, but enrollment will certainly expand. In the inland provinces, some agriculture 
colleges will set up more departments of fisheries. 

In a few years, fisheries education in China will make some significant progress in both 
qualit)r and quantity. 

I 

! 
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Annex 2a 
The Structure of Marine Development in Japana 

Reprinted from: Oceanus 30(1):8, 1987. 

Prime 
Minister's 
Office* 

Deferise Agency * 

Economic Planning Agency 

Hokkaido~Development Agency 

Science and Technology Agency* 

L--1 Japan Marine Science and Tectmology Center I 
Okinawa Development Agency 

Environment Agency * 

National Institute for Environmental Pollution Research 

National Land Agency * 

Ministry of Foreign Affairs * 

Ministry of Health an:J Welfare • 

Hokkaido Regional Fisheries Research laboratory: 

Tohoku Regional Fisheries Research Laboratory; 

Takai Regional Fisheries Research Laboratory; 

Southwestern Sea Regional Fishe·ries Research Laboratory; 
Western Sea Regional Fisheries Research laboratory; 

Japan Sea Regional Fisheries Research Laboratory; 

Pelagic Fisheries Research laboratory: 

National Research Institute of Aquacu~ure; 
National Research lns~ute of Fisheries Engineering: 

Pearl Inspection Stations: 

Shimonoseki College of Fishery; 

Hokkaido Salmon and Trout Hatchery 

Japan Marine Fishery Resource Research Center 

Agency of Industrial Science and Technology 

I Agency of Natural Resources and Energy 

Geological Survey of Japan 

Ministry of Transport* 

Meteorological Agency 

Institute for Technical Research of Ships; 

Electronic Navigation Laboratory; 

Institute for Technical Research of Ports and Harbors 

Maritime Safety Agency 

Radio Research Laboratory 

~----1 Public Works Research Institute; 
'-----------' Building Research Institute 

Marine Development 

by Private Sector 

Keidanren 
(Federati9n of Economic Organizations) 

Committee on Oceanic Resources 

Member companies and organizations include: 

Note: *Ministries and agencies comprising the Liaison Committee for the Promotion of Marine Science 
and Technology Develapment 

Asahi Glass Co.. Ltd.lldemitsu KOsan Co .• 
Ltd.IC. Itch & Co., Ltd./lshikawajima-Harima 
Heavy Industries Co.. Ltd./lwatani & Co .• 
Ltd.!Ube Industries. Ltd.'Ohbayashigumi. Ltd.I 
Oki Electric Industry Co.. Ltd./The Overseas 
Economic Cooperation Fund:Kajima Corpora
tioii.tKawasaki Heavy Industries. Ud.!Kawasaki 
Steel Corporation/Kawasno Co11>9ration1Kyushu
Yamaguchi Federation of Economic Organiza
tions/Kyow3 Hakka Kogyo Co.. Ltd./Kuraray 
Co.. Ltd./Japan Light Metal Association/Kobe 
Steel. Ltd./lnternational Engineering Consult 
Association/Komatsu Ltd./Sasebo Heavy Indust
ries Co. Ltd./Sankyu lnc.lfhe Sanwa Bank. 
Ltd./Nippon S:eel Corporation/The Shimizu 
Bank Co.. ltd./Shimizu Construction Co .. 
Ltd./Stiinko Electric Co .. Ltd.-'Sumitomo Metal 
Industries. Ltd.iSumitomo Metal Mining . Co .. 
Ltd.1The Sumitomo Bank, Limited/Sumitomo 
Heavy Industries. Lta.!Sumitomo Corp

0

oration/ 
The Cement Association of Japan/Japan 
National Oil Corporation. Petroleum Producers 
Association of Japan/Daicet Chemical Indust
ries. Ltd./Taisei Corporation/Daido Steel Co .. 
L:td . .'Japan Fisheries Association/Dai Nippon 
Toryo Co .. Ltd .. 'Taiyo Fishery Co .. Ltd./Japan 
Offshore Petroleum Development Association/ 
Takenaka Komuten Co .. Ltd.:Teisan K.K./The 
Electric Chemical Industrial Co.. Ltd./The 
Federation of Electric Power· Companies/Toda 
Construction Co. l..td./The Takai Bank. Limited/ 
Tok yo Keiki Co.. ltd./Toshiba Corporation/ 
Toyo Construction Co .. ltd./Toyo Rubber In
dustry Co .• Ltd.rrovo Menka Kaisha. Ltd.rroray 
Industries. lncJNikko Electric Industry Co .. 
Ltd./Nissan Construction Co.. ltd./Nissho lwai 
Corporation/Nissin Electric Co.. Ltd.!JGC Cor
poration/Japan Petroleum Exploration Co .. 
Ltd./Ttie Japan Machinery Federation/Nippon 
Kinzoku Co .. Ltd./Nippon Koei Co .• Ltd.!Nippon 
Kokan l~.K./Japan Mining Industry Associa
tion/Japan Development & Construction Co., 
Ltd./The Japan- Society of Industrial Machinery 
Manufacturers/Japan Resources Corporation/ 
Nippon Suisan Kaisha. ltd./The Japan Steel 
Works. Ltd./Ocean Cable Co.. Ltd.!The Long
Term Credit Bank of Japan. Ltd./Nippon Electric 
Co .. Ltd./Japan Electronic Industry Development 
Association/Japan Civil Engineering Contractors 
Association. lnc./Japan Management Associa
tion/Nippon Paint Co .. ltd./Japan Foreign Trade 
Counsel, lnc./Japan Radio Co .. ltd.!Nippon Oil 
& Fats Co. Ltd./Nichimen Corporation/Hazama
Gumi. Ltd./P.S. Concrete Co.. Ltd./Hitachi, 
Ltd./Hitachi Zosen,Fujita Corporation1Bridges
tone Tire Co.. Ltd.ffhe Fuji Bank. Ltd.ffhe 
'Furukawa Electric Co.. ltd . .'Howa Machinery, 
ltd.!Matsushita Communication Industrial Co .. 
Ltd./Maruzen Oil Co.. ltd./Marubeni Corpora
tion/Mitsui Mining and Smelting Co .. Ltd./Mitsui 
Engineering & Shipbuilding Co., Ltd./Mitsui & 
Co.. Ltd . .'Mitsubishi Chemical Industries Ltd..' 
Mitsubishi Metal Corporat1on1Mitsubishi Mining 
& Cement Co .. Ud./Mitsubish1 Heavy Industries. 
Ltd.1M1tsubishi Corporation/The Mitsubishi Bank. 
Ltd./Vamatake-Honeywell Co .. Ltd./Yuasa Battery 
Co .. Ltd./Yokohama Rubber Co .. Ltd. 

aReprinted with permission from Oceanus, Woods Hole Oceanographic Institution, Woods Hole, Massachusetts 02543, USA. 
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Annex2b 
Fisheries Education* 

Reprinted from: 0. Sato. The Japanese fisheries 
systems. Oceanus 30(1):13-16, 1987. 

The beginning of higher education in fishery science in Japan can be traced to a course 
giveni by Dr. John C. Cutter at the Sapporo Agricultural School in 1879. The first institution for 
fishery education came from the establishment of a department of fishery science in the Tokyo 
Scho~l of Agriculture and Forestry in 1887. Subsequently, the Ministry of Agriculture and 
Co~erce founded a Fisheries Institute in 1897, and the Ministry of Education established 
departments of fishery science in the Tohoku Imperial University Faculty of Agriculture and in 
the Tbkyo Imperial University Faculty of Agriculture enabling each of these institutions to 
cond:uct independent and systematic programs for fisheries education. These institutions have 
contihued, and they are now known, respectively, as the Tokyo Fisheries University; Hokkaido 
University Faculty of Fisheries Science; and the University of Tokyo· Faculty of Agriculture, 
Department of Fisheries Science. The first intermediate-level program of fisheries education was 
estab:Iished in Fukui Prefecture in 1899. Subsequently, similar programs were established in 
variqus prefectures and municipalities. Presently most of the prefectures situated in coastal 
locations have fisheries high schools or regular high schools offering one or more courses in 
fisheries science. From the very beginning, fisheries education institutes have been provided 
withitraining ships and seaside laboratories. Master's and doctorate-level programs started in 
1953, with the establishment of graduate school departments of fisheries science. These programs 
have: continued to the present. 

Intermediate-Level Fisheries Education. Most of the educational programs in Japan are 
under the direct supervision of the Ministry of Education. Basically, the Japanese system of 
education is a 6-3-3-4 system, where pupils enter grade school at the age of 6, advancing to 
intermediate school after 6 years of instn.J_ction. Nine years of schooling is compulsory. 
However, the majority of students graduating from intermediate schools go on to either regular 
hight schools, or vocational schools in industry, commerce, or fisheries. All of the 40 Japanese 
fisheries high schools are public schools, the fewest among all types of vocational schools in 
number. They offer courses in fisheries and fishery manufacturing. In addition, they offer one or 
more programs in aquaculture, radio communication, marine engineering and management. They 
also'have fisheries training ships and conduct practical training in fishery operations and 
navigation. There are also 11 regular high schools offering fishery-related courses in fishery 
ope:riations, fishery food processing, management, aquaculture, radio communication and 
oceanography. 

1Advanced Education in Fishery Science. Approximately half of the high school graduates in 
Japan go on to four-year colleges, each consisting of one or more faculties. Basically, there are 
three types of undergraduate colleges offering training in fisheries science: those supporting a 
fishbries science department as one of the several departments existing in a faculty of 
agriculture; those having afisheries science faculty containing either two or more fisheries 
dep~ments or a single department offering two or more courses in fisheries science; and those 
having fisheries-related departments within a non-agriculture faculty. Table 1 shows numbers of 
faculty and students in these colleges as of 1986. The number of undergraduate colleges 
containing fisheries departments represents 31 percent of the total number of undergraduate 
colleges in agriculture and fisheries. The number of students enrolled in fisheries schools 
rep:r;esents 12 percent of all students in the agricultural and fishery schools; it also represents 0.45 
percent of the whole public and private college student population in Japan. 

, Post-Graduate Education consists of a two-year master's program and a five-year doctorate 
program. Most programs are offered as a continuation of undergraduate education. Some 
universities, however, offer an independent three-year doctorate program, which students can 
pursue after completing a master's program. 

*Reprinted with permission from Oceanus, Woods Hole Oceanographic Institution, Woods Hole, Massachusetts 02543, USA. 
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Many universities offering training in fisheries science are equipped with seaside 
laboratories/food-processing practice factories, and lakeside laboratories. Seven universities 
have training and research vessels. There are 12 training and research vessels nationwide, of 
which 4 vessels are over 1,000 tons in size, 4 are in the 800-ton class, and 4 are between 100 and 
350 tons. Four fisheries science faculties, each of which has 1,000-ton and 800-ton ships, offer a 
special one-year marine crew training program (license course) as an adjunct to a 4-year 
undergraduate program, which enables students to acquire licenses as ship navigation officers. 
The five nationally-funded fisheries science undergraduate colleges offer courses centered on 
fisheries science, aquaculture and food processing. In addition, they offer courses in 
environmental engineering, fisheries chemistry, marine resources and fisheries management. 
Universities that have fisheries science departments within agriculture faculties offer courses in 
biology and chemistry as part of fisheries training. 

Training Programs Outside the Jurisdiction of the Ministry of Education. There is one 
fisheries college run by the Ministry of Agriculture, Forestry and Fisheries. Similar to regular 
universities, this college accepts students who have completed their high school education, and 
offers roughly the same level of education as national university fishery science faculties, with 
about the same number of departments and teaching personnel. Although it does not have a 
graduate division, it offers a program in marine engineering. Equipped with two large vessels, it 
provides special courses in navigation-officer and marine-engineering training as part of ship's 
crew education, and conducts navigation training. On a local level, the municipalities and 
prefectures situated in coastal areas have fisheries improvement, information dissemination and 
guidance centers for the continuing education of fishermen. About 400 instructors provide day
to-day training that includes the introduction of research results achieved at national marine 
research centers and prefectural marine laboratories. In addition, Hokkaido and other prefectures 
have fisheries training centers for providing regularly scheduled training courses in fishing 
technology fundamentals, radio communication, and small-vessel operation intended for 
fishermen. Also, there are two fishermen's cooperative association schools designed to provide 
training on fishing household management and the management of fishermen's cooperative 
associations. 

Table I. Undergraduate and research programs in universities and graduate schools offering training in the fishery sciences, and numbers of 
students. 

Number of programs Number of students 
National Private National Private 

Program name universities schools Total universities schools Total 

Department of Agriculture 
Fisheries Program 7 8 157 100 257 

Department of Agriculture Research 
Program, Specialization in Fisheries 

Master's programs 7 0 7 63 0 63 
Doctoral programs 6 0 6 25 0 25 

Department of Fisheries 
Science 5 6 860 160 1,020 

Department of Fishery Science, 
Fishery Research Program, 

Master's curriculum 5 I 6 208 6 214 
Doctoral curriculum I I 2 28 3 31 

Agricultural departments 1 2 3 110 200 410 
Agricllltural research programs, in 

biological productivity science 
Master's curriculum 0 25 0 25 
Doctoral curriculum 0 5 0 5 
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Annex3 
Aquaculture Training in Developing Asia* 

Reprintedfrom: Chua Thia-Eng. 1986. 

Technilal Manpower Resources . I . 
Aquaculture development is one of 

I 
: the "traditi0nal" functions of fisheries 
; agencies in fuost nations in Asia. A fish-
. I f i ery scientist! is o ten required to cover 
: duties on a~uaculture research, training, 
1 extension or[' development. 
· Abo~t a. ~ec~de _ago, ~here were _no 
: appropnate 1 mst1tuttons m developmg
: nations in {\sia. conducting aquaculture 
· training for/ college graduates. In fact, 
l most techni~al personnel, especially those 
. senior members involved in aquaculture 
' research, trhlning, extension and devel-
opment, haye had no basic training in 

I aquaculture j science. Many of them were 
graduates of:natu:'ll sciences who acquired 

; the needed I knowledge and expertise on 
aquaculture through their direct involve-

, ment in the industry. . 
A premhinary survey of technical 

: human res0urces in aquaculture from 
I 

15 develop~g nations in Asia by the 
author in 1983 indicated that there were 

I 

at least 15,600 scientific personnel work-
1 

ing in various fisheries institutions. A · 
large propo&ion is believed to be involved 
in aquacul

1

ture. Most of the fishery 

• I 
*Condensed mainly from the author's 

report "Aqu4culture training needs in develop
ing Asia". ~RC Manuscript Report, 1987. 
(In press). The survey was carried out by the 
author as a/ member of FAQ's Network of 
Aquaculture Centers in Asia (NACA). 

I 

NAGA, The ICLARM Quarterly 9(4): 7-10. 
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NACA Training Course for Senior Aqua
culturists. 19Bf 
1. Course participants involved in practical 
survey work. 2. Field work: trainees monitor
ing water quality in supply canal of shrimp 
farm. (Photos by Dr. Chua Thia-Ena) 

personnel in the countries surveyed are 
from government ijsheries departments 
or fisheries directorates (Table 1) and 
have at least a bachelor degree. In terms 
of paper qualifications, institutions in 
India, Pakistan and Bangladesh have 
most qualified personnel while highly 
qualified fishery personnel are rather 
scarce in most government agencies in 
East and Southeast Asian nations. 

Despite the substantial. number of 
fishery professionals in the region, many 
nations· with ambitious aquaculture devel
opment programs are confronted with 
the lack of much needed aquaculture 
expertise. 
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Table 1. Fishery scientists in Asia. Aquaculture Consulting Companies 
Total 

professional Degree The last decade witnessed the multi-
and technical Academic attainment aquaculture 

plication of aquaculture Name of institution staff Doctorate Master Bachelor Diploma Certificate Others training consulting com-

Bangladesh 
panies, which reflects the practical needs 

Directorate of Fisheries 635 100 320 213 of the emerging industry for technical 
Burma 

expertise. The of national Department of Fisheries 44 36 eagerness 
People's Pearl & Fisheries 

governments to develop their aquaculture co:poration 202 201 

Brunei Oaruualam 10 potential coupled with international 
China 

Colleges 1,182 financial support and multilateral and 
Research institutions 3,781 
EKtension worker 3,318 bilateral aid has greatly encouraged the 

Hong Kong 
development of such companies to fill Agriculture & Fisheries Depart-

ment, Fisheries Branch 82 12 57 the technical manpower resource gaps. India 
Central Inland Fisheries Re· A few well-organized technically 

search Institute (CIFRI) 398 50 193 125 2B 
Central Marine Fisheries Re- equipped consulting firms have indeed 

search Institute (CMFRI) 422 48 131 223 20 
Central Institute of Fisheries played a positive role by contributing Education ICIFE) 1BB 11 106 71 
Central Institute of Fisheries to the technical manpower needs. How-Nautical & Engineering 

Training. 313 29 35 249 ever, a fairly large number, which are College of Fisheries, Cochin 30 14 16 
College of Fisheries, Mangalore BO usually poorly organized and technically College of Fisheries, Aatnagiri 15 
College of Fisheries, Tuticorln 31 incompetent, have in fact contributed University College of Fish-

eries,Orissa to many investment failures in the region. University of Department of 
Industrial Fisheries, Cochin The success 

Indonesia 
of aquaculture ventures 

Res.earch Institute for Freshwater depends largely on the technical know-
Fisheries (RIFF) 50 42 

Research Institute for Coastal how of the farm managers and tech-
Aquaculture Fisheries (RICAFI 67 10 54 

Directorate of Fisheries Resource 42 38 nicians. The fact that aquaculture tech-
Fisheries Education & Training 

Institute 99 no logy is far from being perfect speaks 
Regional Marine Fisheries Tech-

nical Training & Development for the heavy reliance for success on 
Center, Sarong, lrian Jaye 10 

Regional Marine Fisheries Tech- the technicians rather than on the tech-nical Training & Develop· 
ment Center, Ambon, nology alone. Molluccas Island 11 

Regional Marine Fisheries Tech- Aquaculture techniques require local nical Training & Develop· 
ment Center, Belawan, Medan 39 verification because of the site-specific 

Korea (South) 

of the National Fisheries Administration 362 30 158 103 66 nature culture practices. In the 
Malaysia 

long run, aquaculture development must Department of Fisheries (Penin-
sular Malaysia) 141 15 BB 14 20 

depend local expertise developed Department of Fisheries !Sarawak) 60 0 54 2 on 
Department of Fisheries (Sabahl 50 28 20 

within the region. Universiti Pertanian Malaysia B7 21 44 

Nepal 
Fisheries Development Division 53 23 2B 

Aquaculture Degree Training Pakistan 
Pakistan Agricultural Research 

very few colleges or uni-Council 0 0 There were 
Department of Fisheries in Sind 32 12 20 0 
Department of Fisheries in Punjab 146 36 BB l' 19 ve~sities in the developing nations in Asia 

Philippines 

which offered aquaculture degree University of the Philippines in an 
theVisayes 110 19 43· 45 17 

in the 1970s. Aquaculture was, in fact, a Central Luzon State University 12 1 7 12 
Fishery Industry Development 

remote or rare subject in most university Council 36 24 
SEAFDEC Aquaculture 

curricula. But during the last decade Department 434 12 72 350 or 
Bureau of Fisheries & Aquatic 

so, a handful of colleges and universities Resources 2.024 
BFAR Region I 1221 IOI 141 1151 141 IOI 131 IOI 

Singapore in the region, such as those in China, 
Division of Fisheries 1B 13 

India, Indonesia, M,alaysia, Philippines, Sri Lanka 
Division of Inland Fisheries 48 39 and Thailand, have developed fishery National Aquatic Research 

Agency 2B 15 degree training curricula with specializa-University of Ruhuna 18 9 
Fisheries Training Institute, tion in limited aspects of aquaculture. Colombo 16 

Thailand Of 40 educational institutions surveyed 
Department of Fisheries B33 
National Inland Fisheries by the author, 14 institutions offer aqua-

Institute 179) 161 1201 l1BI IOI 1311 141 121 
National Institute for Coastal culture training in one form _or another. 

Aquaculture (121 
Phuket Marine Biological Center 171 (See listings for the 15 countries in Sichang Marine SCience Re· 

search & Training Station 6 1 3 Table 1). Kasetsart University 39 14 16 

Source: Based on returns from questionnaires and literature. Postgraduate degree training in aqua-
= insufficient information culture is still very limited and recent. 

- . no information The University of the Philippines in the 
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Literally starting from the bottom I NACA course participants taking part in cleaning tanks. A feel 
of the h11rd w?rk of a hatchery laborer. (Photo by Dr. Chua Thia-Eng) 

' 

Visayas in i collaboration with the F AO 
Network of Aquaculture Centers in Asia 
(NACA) and SEAFDEC Aquaculture 
Department has run a well-framed, com
prehensive,! multidisciplinary Master's de
gree cours~ since 1981. More than 100 
graduates have been produced. The Asian 
Institute of1Technology (AIT) has recently 
organized a: Master of Aquaculture degree 
training which began in 1986. The Center 
for Advanted Studies in collaboration 
with the (::entral Marine Fisheries Re
search Institute (CMFRI) and the Kerala 
University . in Cochin has established 
masteral artd doctorate degree training 
in marine aquaculture. Relatively few 
students ate admitted to such training. 

Short Training Courses 

The limited training opportunities 
at the college and university -levels have 
not met the increasing demand for 
specialized! aquaculture skills, especially 
pertaining to hatchery technology, culture· 

systems, disease control and fish farm 
management. A number of short aqua
culture training courses were systemati· 
cally organized at the natiop.al level for 
training aquaculture technicians, exten
sion workers and even fish fa~~rs. 
These have cont'ributed to the large-scale 
expansion of the aquaculture industry in 
"aquaculturally developed nations" as 
well as initiating fish farming in countries 
where there are no commercial traditional 
practices. 

The ad hoc regional training courses on 
various aspects of aquaculture organized 
by the national governments of China, 
India, Thailand, Indonesia, and the Philip
pines in the recent past, some of which 
were co-sponsored by international tech
nical institutions such as F AO and 
SEAFDEC, have been successful in the 
transfer of aquaculture technologies in 
the region. The regional training course 
on Integrated Fish Farming offered in 
the 1970s at the Pearl River Fisheries 
Research Institute at Canton, China, 
and later at the Asian Pacific Research 

and Training Center for Integrated 
Fish Fanning at Wuxi, China, have 
contributed to the increasing applica
tion and adoption of integrated fish 
farming in. many developing nations in 
Asia. The hatchery technologies for 
Indian major carps and composite fish 
culture in undrainable ponds, which have 
been the subjects of training courses at 
the national and regional levels, greatly 
contributed to the increase in pond yield _ 
throughout South Asia: Regional train
ing courses in shrimp hatchery operation 
and management, culture of catfish, 
Macrobrachium and sea bass, cage and 
pen culture and many others organized 
either singularly or jointly by the Fisher
ies Department of Thailand, SEAFDEC 
Aquaculture Department or _F AO have 
all facilitated the diversity and transfer 
of fish farming technologies throughout 
Southeast Asia. 

Technical Skill Requirements 

The types of aquaculture skills and 
the quantity of technicians and managers 
needed depend largely on the types ·and 
levels of aquaculture ·systems, aquaculture 
development priority, and national socio
economic conditions. The following skills 
are currently needed in the region: 

• Hatchery operation and manage
ment of penaeid shrimps, Macro
brachium, carps, Indian major carps, 
sea bass, groupers,Pangasius, Qarias 
and mullets. 

• Modern aquaculture technology, in
cluding operation and management 
of intensive culture systems. 

• Special disciplines, such as feed 
technology, disease control and 
pnevention, water management, fish 
genetics, aquaculture engineering, 
aquaculture economics and market
ing, aquabusiness. 

• Specialized planning and managerial 
skills in aquaculture development 
and farm management. 

Estimates of the manpower require
ments for these technical skills are given 
in Table 2. The figures in Table 2 are 
mainly based on returns from concerned 
fishery institutions/agencies in the respec
tive countries. The figures do not re
present the absolute requirerriertt of the 
countries but pooled aggregates of major 
agencies/institutions listed under Table 1. 
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Table 2. Training requirements in some developing Asian nations.* 

Aquaculture 
planning and 
management Hatchery technology Modern aquafarming systems Discipline training 

Country AT1 RC 2 Finfish3 Shrimps4 IFF5 BW pond6 CPC7 MC8 AE9 FDlO FNFT11 Genetics** 

Bangladesh 21 8 27 22 50 7 4 2 10 12 8 2 
Burma 18 8 30 12 9 6 6 6 9 9 2 
Brunei 2 3 3 5 2 4 5 2 1 2 2 
China 40 20 10 15 2 8 27 27 13 
Hong Kong 0 2 1 1 1 
India 92 43 56 26 32 34 27 17 44 52 35 3 
Indonesia 33 26 44 35 76 64 41 27 61 18 11 2 
Korea (South) 8 3 3 2 3 3 2 3 2 2 2 2 
Malaysia 20 34 17 34 19 15 5 13 13 19 15 2 
Nepal 18 12 18 18 6 6 7 7 2 
Pakistan 22 12 15 11 11 5 8 3 8 11 17 2 
Phi.lippines 63 29 18 21 14 23 23 15 25 20 18 5 
Singapore 3 2 1 
Sri Lanka 25 7 4 9 9 9 2 5 5 5 6 2 
Thailand 15 17 13 3 9 7 12 3 10 10 15 4 

Total 380 223 251 191 253 192 144 90 250 197 174 44 

1 Aquaculture training course for senior aquaculturists (broad-based, 7 Cage and pen culture. 
8 Molluscs culture. multidisciplinary, postgraduate)-1-2 years. 

2 Refresher course for administrators and planners. 
3 Hatchery management for fin fish. 
4Snrimp hatchery operation and mana~ement. 
5 Integrated fish farming. 
6 Brackishwatet fish culture in ponds. 

Training Facilities 

Over the last decade, several national 
and regional institutions have upgraded 
their facilities for aquaculture training. 
Excellent hatchery and pond facilities, 
modern scientific equipment and donrti
tory facilities are available in a number 
of fusritutions both for research and 
training purposes. Bilateral and multi~ 

lateral fmancial support have largely 
contributed to the upgrading of these 
facilities. The more prominent insti
tutions with good training and research 
facilities are: 

1. SEAFDEC Aquaculture Depart
ment, Tigbauan, Iloilo,Philippines
(most aspects of l:>rackishwater and 
freshwater aquaculture training) 

2. Freshwater Aquaculture Center, 
Central - Luzon State University, 
Munoz. Nueva Ecija, Philippines
(freshwater aquaculture, tilapia) 

9 Aquaculture engineering. 
1° Fish diseases. 
11 Fish nutrition and feed technology. 

*The figures show number of graduates needed over a 5-year period. 
The requirement for social ~dentists is not estimated. 

**Estimated by the author except those figures for China. It is a 
rough and subjective estimate based on the size of the country and 
level of aquaculture research activities. 

3. Brackishwater Aquaculture Center, 
University of the Philippines in the 
Visayas, Iloilo, Philippines-(pond 
culture, milkfish, sea bass) 

4. National Inland Fisheries Institute 
(NIFI), Kasetsart University, Bang
kok, Thailand-(freshwater aqua
culture, Qarias, Chana, Pangasius) 

5. Chachoengsao (Bangpagong) Fish
ery Station, Chachoengsao, Thai
land-(Macrobrachium) 

6. National Institute for Coastal Aqua
culture (NICA), Phuket, Thailand
(shrimp, sea bass, cage culture) 

7. Asian · I.nstitute of Technology, 
Bangkok, Thailand-(postgraduate 
Masteral degree course on aqua
c1:1l~ure) 

8. Central Institute for Fisheries Edu
cation (CIFE), Bombay, lndia
(general freshwater aquaculture 
traming, Indian major carps) 

9. Freshwater Aquaculture Training 
and Research Center,Dhauli, India-

(composite fish culture, hatchery 
for Indian major carps) 

10. Central Marine Fisheries Research 
Institute, Cochin, lndia-(postgrad
uate d.egree on mariculture) 

11. Shanghai Fisheries Univer
sity, Shanghai, Chiaa-(freshwater 
aquaculture) 

12. Asian Pacific Training and Research 
Center for Integrated Fish Farm
ing, Wuxi, China-(breeding of 
Chinese carps, integrated fish farm
ing) 

Many national institutions not men
tioned above such as the Mymensingh 
Experimental Station (Bangladesh), the 
Fisheries Research and Training Instutute 
at Punjab (Pakistan), the Aquaculture 
Training and Demonstration Station in 
J epara and Sukaburni (Indonesia), the 
Freshwater . Fish Research Station at 
Batu Berendam, Malacca (Malaysia) have 
likewise upgraded their training and 
research infrastructure. 
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Annex4 
The Need to Review Fisheries Education Systems in Asia* 

Reprinted from: Chua Thia-Eng. 1986. 

Fish has long been a traditional and 
important food in many nations in Asia. 
The productibn of fish through fishing 
and aquaculture forms a major rural 
occupation es~ecially in coastal nations. 
Today, fish J?rod uction remains one of 
the key economic activities in the region. 
Asia contribJtes almost 45% of total 
world fish landings and 75% of aqua
culture prod~ction. Despite the signi
ficance of fiweries in Asia, the develop-

1 

ment of the' fishing and aquaculture 
industries deRends largely on the expe
rience and traditional skills of the fishing 
and fish farmihg communities. 

Fishe,ries Administration 

Since the establishment of fisheries 
I 

administrations, the educated officers 
and scientists have. become a separate 
sector which :"administers" to the illite
rate or less educated fishermen and fish 
farmers. For : decades, there have been 
s1gns that thef fishermen and fish farmers 
in many dev,eloping nations have had 
little respect: for government officials 
of fisheries ~epartments. While many 
have been trained in fisheries in colleges 
and universi~ies, many are incapable 
or slow in rysponding to the practical 
and technical problems of the fishing 
and aquacult\lre communities. In short, 
many of the' so-called trained fisheries 
personnel are i not well received by these 
communities because they have little or 
nothing to cor\tribute. 

Ed:Ucation Systems 
i 

Variations in the educational systems 
in Asian couttries are very obvious. In 
general, they have been highly influenced 
by the Ameribn, European or Japanese 
educational s~stems. Thus, fisheries man
power development in the region has 
taken differe~t paths, resulting in a wide 
variation in quality and quantity of man-

1 

power in the various countries. 

NAGA, The ICLARM Quarterly 9(4): 13-14. 
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Many of the well trained scholars from 
these systems have found it hard to adapt 
to local conditions upon their return 
from overseas study, either because of 
the impracticality of their skills or 
frustration at the lack of facilities or 
funds to enable them to practice their 
skills. Those who are able to finally 
adapt to the local conditions end up in 
government offices as administrators and 
managers while others may end up in 
universities and colleges resulting in the 
full-scale importation of course curricula 
which were developed for the advanced 
western nations. Geographical and socio
economic differences make indiscriminate 
transfer of curricula from the advanced, 
developed nations to developing nations 
inappropriate, not only in terms of text
books and references but also in the 
immediate application of technical skills. 

An increasing number of Asian nations 
have established their own fisheries 
colleges and universities. In the Philip
pines more than 60 such colleges and 
universities were established by the 
1980s. 

Despite an increase in the number of 
Asian fisheries graduates both foreign 
and locally trained, the facts remain that: 

• Many fishery professionals have not 
played a prominent useful role in 
fisheries resources management and 
development; 

• fisheries subjects remain one of the 
lowest choices of many college and 
university students; 

*Based on a recent discussion among mem
bers of the Asian Fisheries Society Education 
Committee, composed of Drs. R. Juliano 
(Chairman), Chua Thia-Eng, E.D. Gomez, L. 
Santos, V. Aprieto, I. Ronquillo and H. Lampe. 

• unemployment of fishery graduates 
is serious in some nations; 

• the fishing and aquaculture indus
tries remain unevenly developed 
compared to agriculture or other 
agro-based industries. 

Philosophy of Fisheries Education 

The above situation certainly justifies 
a reexamination of the philosophy on 
which fisheries education systems are 
based. is there a need for tertiary fisheries 
education? Can a natural science graduate 
do the same work as a fishery graduate? 
Is a strong foundation in basic scientific 
disciplines needed in fishery education? 

Answers to the above questions may 
vary with the local conditions in each 
nation. There is no fisheries sch"ool in 
Britain, yet the country has produced 
a number of excellent fisheries biologists. 
A common observation of graduates 
educated in developing countries today 
is the lack of a strong base in basic 
science. This observation is shared by 
some university professors. 

Most of the scientists and prominent 
personnel in fisheries development in 
Asia today are not fisheries graduates. 
For most, there were no fisheries courses. 
Many leaders were driven by strong 
personal motivation. While this situation 
obviously answers one of these question·s, 
it can also be argued that the situation 
mentioned above might be the result of 
the professional inadequacy of existing 
fisheries personnel in the region. 

Education and"Training Needs 

It may be necessary to re-examine 
the training needs of the fishing industries 
in developing nations. Basically, the fish
eries sector needs professional fishermen 
and fish farmers, fisheries technicians 
with hands-on practical experience, and 
master fishermen as well as technical 
experts who will help in the development 
and improvement of production and 
processing technologies. 



The public sector requires generalists 
with multidisciplinary training in various 
aspects of fisheries science and wider 
exposure to the industry to serve as 
managers and extension workers. Ade
quately trained research personnel are 
obviously also needed in a number of 
established and newly established re
search fostitutions to generate and 
refine fishing, aquaculture, processing 
and postharvest technologies. 

Institutions 

There is a need to look into the exist
ing training institutions in developing 
nations. Are existing fishery and aqua
culture curricula relevant to national and 
regional needs? Do existing facilities in
clude infrastructure and training equip
ment sufficient for effective implementa-

tion of curricula? Are there adequate 
qualified fishery professional staff in the 
institutions to implement the curricula? 

Fisheries Education Systems.and 
the Asian Fisheries Society 

Manpower training is an important 
part of fisheries development. Millions of 
dollars are devoted to fisheries develop
ment each year. External assistance alone 
(in the region) amounted to US$400 
million in the past three to five years. 
Yet, very little attention has been placed 
on the quality of fisheries education. 

One of the major projects of the 
Asian Fisheries Society is to initiate a 
critical study of fisheries education in 
Asia.· The Society has established a Fish
eries Education Committee to solicit 
inputs from various educators and ex-
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perts in the region; organize a workshop; 
prepare a fishery education statement 
for adoption by the 'society's Council; 
and recommend appropriate curricula 
that could be used as guides for fisheries 
institutions in the developing nations of 
Asia. It is hoped that a group of about 
20 fisheries scientists and educators from 
Asia will meet in Tokyo in 1987 to 
discuss various matters on fisheries 
education. The Committee welcomes 
any suggestions and ideas on this aspect. 
Cooperation and collaboration from 
national, regional and international enter
prises and agencies and from individuals 
are welcome. 

Communication can be sent to: The 
Chairman, Fisheries Education Commit
tee, Asian Fisheries Society, MC P.O. Box 
1501, Maka ti, Metro Manila, Philippines.• 
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Annex5 
A List of 203 Institutions Offering 

Fisheries Education and Training Opportunities in Asia 
with program details where available 

PROG =Academic programs; AQUA= Aquaculture; 
FISH = Fisheries; G .C. = General courses; 

FIELDS. OF INT = Fields of interest; 
SCR =Willing to give short courses (Y =yes, N =No); 

ITR = Conducts individual training (Y or N); 
ADC = Accept applicants from developing 

countries (Y or N) 

AUSTRALIA 
I 

Australian I~st. or Marine Sci. (AIMS) 
PMB 3, Townsville MC. QLD 48IO. 
Australia i 
PROG: AQUA-

FISH-
' G.C.-

SHORT COURSES: Courses may be arranged on: coral ecol 
& taxonomy, mangrove ecology, etc. 

SCR : Y rrR : Y ADC : LANGUAGE : English 

Australian Maritime College 
Sch. of Fish~ries. P.O. Box 986. 
Launceston, tfasmania 7250, Australia 
PROG: · AQUA -

j FISH - voe,BS,postgrad dip. 
G.C.-

FIELDS OF,INT: Multilevel maritime courses for ship-
1 ping, fishing, port & offshore indusL 

SCR : Y rm : ADC : LANGUAGE : English 

I 
Fremantle Technical College 
Western Au~tralia 
PROG: AQUA-

1 FISH-
G.C. - Certificate 

FIELDS OF: INT: Various maritime cert. courses; tmg. 
l in Seamanship (Fishing) 

SHORT COURSES: Intensive courses for fishennen & oper-
i aton of commercial vessels. 

SCR : nR : ADC : LANGUAGE : English 

Hawkesbury Agrlcultural College 
Richmond ~.S,W. 2753, Australia 
PROO: AQUA-

FISH-

1 G.C. - BS, Grad. Diploma 
FIELDS OF INT: Bach. of Applied Sci. & Grad. Dip. in 

I Agric. w/ emphasis on aquaculture 
SCR : rm : ADC : LANGUAGE : English 

I 

James Cook University 
DepL of Marine Biology, 
TownsvilleJ QLD 4811. Australia 
PROO: AQUA - BS 

' . FISH-BS,MS 
I G.C.-

FIELDS OF INT: 1988 courses: aquaculL. ichthyol. & 
expanded fish. biol. course 

SHORT COURSES: May develop workshops in mar. sampling 
: & exper. design for reef, mangrove biota 

SCR: Y rm: ADC: Y LANGUAGE: English 

i 
Queensland Institute or Technology 
DepL of Biol. & Environ. Sci .• G.P.O. 
Box 2434. Brisbane, Q 4001. Australia 
PROO: jAQUA-

FISH -
I G.C.-

SHQRTC\)URSES: Intro. Biol. for Aquaculturists (1986) 
SCR : rm : ADC : LANGUAGE : 

i 
Royal Melbourne Institute of Technology 
.P.O. Box 2,476V. Melboome, 
Victoria 3001, Australia 
PROO: :AQUA-

FISH-
G.C. - voe.cert.dip.BS.MS 

FIELDS OF INT: Fish processing technology 
SHORT COURSES: Fish processing technology 
SCR: Y rm : ADC : Y LANGUAGE : English 

S. Austral: Flshlng Industry Trng .Comm. 
P.O. Box :i64, Norwood, S.A. 5069, Australia 

PROG: AQUA-
FISH
G.C.-

FIELDS OF INT: Committee fanned to organize & improve 
trng. in fishing industry at all levels. 

SHORT COURSES: 1986 courses: bookkeeping for fishennen, 
fish handling & qua!. control, etc. 

SCR: rm: ADC: LANGUAGE: English 

Tasmanian State Instilllte or Technology 
School of Applied Science, P.O. Box 1214, 
Launceston, Tasmania 7250, Australia 
PROO: AQUA - Assoc. Diploma 

FISH
G.C.-

FIELDS OF INT: Intensive culture of wann
& cold-water fish, prawns, oysters 

SCR: rm: ADC: LANGUAGE: English 

Univ. or Adelaide 
Zoology Department, GPO Box 498, 
Adelaide 5001, Australia 
PROO: AQUA-

FISH - MS, PhD 
G.C.-BS 

FIELDS OF INT: Zoology, ecology, freshwater biology 
SCR: N rm: N ADC: Y LANGUAGE : English 

Univ. or Queensland 
Department of Zoology, St. Lucia, 
QLD 4067, Australia 
PROG: AQUA - BS, MS, PhD 

FISH - BS, MS, PhD 
G.C. - BS, MS, PhD 

SCR : Y rm : Y ADC : Y LANGUAGE : English 

BANGLADESH 

Bangladesh Agriculture University 
Coll. of Fisheries, Mymensingh, Bangladesh 
PROO: AQUA-

FISH-BS, MS 
G.C.-

FIELDS OF INT: BS and MS programs with focus on 
theoretical aspects of fisheries 

SCR: rm: ADC: LANGUAGE: 

Marine Flsherles Academy 
Fish Harbour Complex, P.O. Fish Harbour, 
Chiuagong, Bangladesh 
PROO: AQUA-

FISH - Certfificate course 
G.C.-

FIELDS OF INT: Marine fisheries studies: 
eng'g., navigation, fish processing 

SCR: rm: ADC:N LANGUAGE: English 

University or Chittagong 
Institute of Marine Sciences, P.O: 
Chiuagong University, T.O. Hathzari, 
District Chiuagong, Chittagong, 
Bangladesh 
PROO: AQUA-

FISH - . 
G.C.-BS,MS 

FIELDS OF INT: Marine sciences: ichthyology, 
mariculture, fishery mgL, oceanog. 

SCR: rm: ADC:Y LANGUAGE: English 

BRUNEI 

Fisheries Department (Min. or Dev.) 
P.O. Box 2161, Bandar Seri Begawan, 
Negara Brunei Darussalam 
PROO: AQUA-

FISH
G.C.-

SHORT COURSES: AquaculL courses (in-house) for staff; 
• Fish.Gear Tech.for loc. trawler skippers 

SCR : rm : ADC : N LANGUAGE : 

BURMA 

Department or Fisheries 
P.O. Box 312, Rangoon, Bunna 
PROO: AQUA-

FISH
G.C.

SHORT COURSES: Aquaculture 
SCR : rm : ADC : LANGUAGE : Burmese 

Moulmeln Marine Science College 
Moulmein, Mon State, Burma 
PROO: AQUA-

FISH
G.C.-BS 

FIELDS OF INT: BS prog. in Marine Sci.; Aquaculture is 
taught as part offisheries courses. 

SCR : rm : ADC: LANGUAGE : 

Univ. or Moulmeln 
DepL of Marine Science, 
Moolmein, 12012, Bunna 
PROO: AQUA - BS, MS 

FISH- BS, MS 
G.C.-

SCR : Y rm : Y AOC : N LANGUAGE : English 

CHINA 

Excluding Taiwan 

Academia Sin lea (Inst. or Oceanology) 
7 Nan-Hai Road, Tsingtao (Qingdao), China 
PROO: AQUA - MS 

FISH
G.C.-

SHORT COURSES: Artificial propagation of marine fish 
SCR : Y rm : Y ADC : Y LANGUAGE : Chinese 

Academia Sinka (Kunming Inst. or ZoQI.) 
Kunming, Yunnan, Otina 
PROG: AQUA-

FISH
G.C.-

SHORT COURSES: Acclimation of Neosalax taihuensis in 
Dianchi Lake(China) to boost fish prod. 

SCR: Y rm: ADC: Y LANGUAGE: Chinese or English 

Amoy Fisheries College 
c/o Madame Zhang Ming, Div. of Educ., Bureau 
of Aquatic Prod.,MAAF, Beijing, China 
PROO: AQUA - BS 

FISH - voe., BS 
G.C.-BS 



SHORT COURSES: Fisheries Management 
SCR : Y rIR : Y ADC : Y LANGUAGE : Chinese 

Central China Agriculture College 
Department of Aquaculture, Wuhan;China 
PROG: AQUA - BS 

FISH-BS 
G.C.-

SCR : rIR : ADC : LANGUAGE : 

DaUan Fisheries College 
c/o Madame Zheng Ming, Div. of Educ., 
Bu. of Aquatic Prod.,MAAF, Beijing, China 
PROG: AQUA - BS, MS 

FISH - voe., BS, MS 
G.C.-BS,MS 

SHORT COURSES: Fisheries Management 
SCR : Y rIR : Y ADC : Y LANGUAGE : Chinese 

Hauzhong Agrlcullural University 
Department· of Fisheries, Wuhan, China 
PROG: AQUA - BS 

FISH-BS 
G.C.-BS 

SCR : N rIR : N ·ADC : N LANGUAGE : Chinese 

Integ.Flsh.Res.& Trng.Ctr. (Asia & Pac.) 
Wuxi, fiangsu Province, O.ina 
PROG:AQUA-

FISH
G.C.-

FIELDS OF INT: Also known as lhe "Wuxi F°ISh Center". 
Integrated fishery & agric.prod. systems 

SHORT COURSES: Four-monlh courses on integrated 
fishery production 

SCR : rIR : ADC : Y LANGUAGE : 

Pearl Rivet Fisheries Research Institute 
Guang Zhou, China 
PROG: AQUA·- HS, vocational 

FISH-
G.C.-

FIELDS OP INT: Chinese Ca.ps (culture, pro
pagation, disease control) 

SHORT COURSES:Artificial propagation and 
culwre iech. of Chlliese Onps 

SCR:Y rIR:Y ADC:Y LANGUAGE: English 

Shandong College or Oceanology 
DepL of Fish., Qingdao, Shandong, O.ina 
PROG: QUA - HS, MS, PhD 

FISH
C.-

SHORT COURSES: Finfish culture (trwt, tilapia, ca!ps); 
Prawn; sheUfish 

SCR : N rIR : N ADC : N LANGUAGE : Chinese 

Shanghai Fisheries University 
334 Jungong Road, Shanghai, China 
PROG: AQUA - BS, MS 

FISH-BS 
G.C.-

SHORT COURSES: Reservoir & lake fish culwre;Fish.biol 
. & ecol.; Pish.llUIL & experim. design 

SCR: Y rIR : Y ADC : Y LANGUAGE : Chinese, English 

South China Normal University 
77103 Guangzhou, China 
PROO: AQUA - MS 

FISH
G.C.-

FIELDS OF INT: Aquacul!ure 
SHORT COURSES: Pond culture; propog. of 

culL fishes; fteshw. fish biol. 
SCR:Y rIR:Y ADC:Y LANGUAGE: Chinese, Eng. 

Tianjln Agriculture College. 
Department of Fisheries, China 
PROG: AQUA-

FISH-BS 
G.C.-

SCR: rIR : ADC : LANGUAGE : 

Yellow Sea Fisheries Research Institute 
Chin~se Academy of Fishery Sciences, 
19 Laiyang Rd., Qingdao, China 
PROG: AQUA - vocational 

FISH
G.C.-

FIEIDS OF INT: Marine phycoculture; marine animal 
enhancement 

SHORT COURSES: Various, on marine polyculture systems; 
inti. mariculL tmg. planned for 87-89. 

SCR : Y rIR : Y ADC : Y LANGUAGE : Chinese & English 

Zhanjlang Fisheries College 
Zhanjiang City,Guangdong,c/o Div.of Educ 
.Bu. of Aquatic Prod., MAAF, Beijing.China 

. PROG: AQUA - voe., BS 
FISH - voe., BS 
G.C.-BS 

FIEIDS OF INT: Freshwater aquaculture 
SHORT COURSES: Fisheries Management 
SCR : Y rIR : Y ADC : Y LANGUAGE : Chinese 

Zhejiang Fisheries College 
Pingyangpu, Putuo County. 
Zhejiang Province, China 
PROG: AQUA - BS 

FISH
G.C.-

FIEIDS OF INT: Offers BS degree courses on aquaculture. 
SCR : rIR : ADC : LANGUAGE : 

Zhongshan (Sun Yalsen)·Unlverslty 
Department of Biology, Guangzhou, China 
PROG: AQUA - MS 

FISH-
G.C.

SHORT COURSES: Fish physiology 
SCR : Y rIR : Y ADC : N LANGUAGE : English 

Taiwan 

Nallonal Taiwan University 

HONGKONG 

Agriculture and F1sberles Deparln)ent 
Canton Rd. GoVL Offices, 393 Canton 
Road, 121h fir, Kowloon, Hong Kong 
PROG: AQUA-

FISH
G.C.-
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SHORT COURSES: Vocational training for local fishermen 
SCR : N rIR : N ADC : N LANGUAGE : Cantonese 

The Chinese University or Hong Kong 
DepL of Biol. & Marine Science Lab., 
Shatin NT, Hong Kong 
PROG: AQUA - BS, MS, PhD 

FISH-
G,C. - BS, MS, PhD (M.Biol) 

FIEIDS OF INT: Studies on effects of hormones, diets, & 
environ. factors on growth & metabolism 

~CR: N rIR: Y ADC: Y LANGUAGE: English,Cantonese 

INDIA 

Annamalal University 
Centre of Advanced Study in Marine 
Biology, Parangipeuai - 608502~ India 
PROG: AQUA - MS, PhD 

FISH - MS, PhD 
G.C.-MS 

SCR : Y rIR : N ADC : Y LANGUAGE : English 

Bangalore Agriculture University 
CoU. of Fisheries, c/o I. Bharathi, 
Bangalore 560056, Kartanaka State, India 
PROG: AQUA - BS, MS 

FISH
G.C. -

FIEIDS OF INT: Offers BS and MS courses on aquaculture 
SCR : rIR : ADC : LANGUAGE : 

Insc of Fishery Sciences, Taiwan CIFE, Agra Campus 
PROG: AQUA - MS Inland Fisheries Operatives Centre 

FISH - MS (of CIFE), Agra, India 
G.C. - MS PROG: AQUA - Certificate course 

SCR : Y rIR : Y ADC : Y LANGUAGE : Chinese (some Engl.) FISH -
G.C.-

Nall. Plnglung Ill$!. or Agriculture 
DepL of Aquaculture, Pingtung, Taiwan 
PROG: AQUA - vocational 

FISH
G.C.-

SHORT COURSES: Overseas Chinese Student's Training 
Program in Aquaculture 

SCR : Y rIR : Y ADC : Y LANGUAGE : English & Chinese 

Nall. Taiwan Coll. or Mar .Sd.& Tech.(A) 
DepL of Aquaculture, Keelung, Taiwan 
PROG: AQUA - BS, MS 

FISH - BS, MS, PhD 
G.C.-

SCR : Y rIR : Y ADC : Y LANGUAGE : Chinese (Mandarin) 

Nall. Taiwan Coll. orMar.Sd.&Tech.(F) 
Fisheries DepL, 2 Pei Rd., 
Keolung, Taiwan 
PROG: AQUA-

FISH-BS,MS 
G.C.-

FIEIDS OF INT: Fisheries hydrography; fishing gears 
tecb.; fishing boat tech.; etc. 

SCR : rIR : ADC : Y LANGUAGE : Chinese 

Taiwan Fisheries Research Institute 
199 Hou-Ih Road, Keelung, 
Taiwan 200 R.O.C. 
PROG: AQUA - vocational 

FISH - vocational 
G.C. - HS, voe, BS, MS, PhD 

SHORT COURSES: Aquaculture of freshw. fish & shrimps; 
shing gear design. 

SCR : N rIR : N ADC : Y LANGUAGE : English 

FIEIDS OF INT: 9-mo. cen. course in inland fisheries 
includes fish culture practices, etc. 

SCR : rIR : ADC : LANGUAGE : 

CIFE, Barrackpore Campus 
Inland Fisheries Training Ctr.(of CIFE), 
Barrackpore 743 IOI,, Calcuua, India 
PROG: AQUA-

FISH-
G.C. - Cenificate course 

FIEIDS OF INT: Inland fisheries dev. & admin.(includes) 
biol. of fishes; fish culture, etc. 

SCR : rIR : ADC : LANGUAGE : English 

CIFE, Bombay Campus 
Central InsL of Fish. Educ.,P.Box 7392, 
Andheri (Wesi) Bom~y 400058, India 
PROG: AQUA - vocational 

FISH-MS 
G.C.-MS 

FIEIDS OF INT: MS in Fisheries MgL;emphasis on dev. & 
mgL aspects of production & mktg. 

SHORT COURSES: Vai:ious, on mgL offreshw. & brackishw. 
fish farms.prawn hatchery.fish. dev.,etc 

SCR : Y rIR : Y ADC : Y LANGUAGE : English 

CIFE, Hyderabad Campus 
Fisheries Extension Training Centre 
(of CIFE), Hyderabad Campus, India 
PROG: AQUA-

FISH-
G.C. - pos1gnid 

FIEIDS OF INT: IO-mo. specialiud postgrad tmg. prog. 
includes fish culum: & extn. courses. 

SCR : rIR : ADC : LANGUAGE : 
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Calcutta University 
DepL of Marine Science, 35 B.C. Road, 
Calcutta 700019, India 
PROO: AQUA - PhD 

! FISH-
G.C. - BS, MS, PhD 

SCR : Y ITR : Y ADC : Y LANGUAGE : English 

Central Institute or Fisheries Nautical 
and Engineering Training (Government of 
India), P.B. No. 1724, Diwan's Road, 
Emakulam, ~ochin 682 016, India 
PROO: AQUA-

FISH-
G.C. - Diploma and voe. courses 

FIELDS OFrlNT: Fisheries nautical and eng'g. 
cool.es; mechanics and boat bldg. 

SHORT COµRSES: Radio telephone operators 
course; Teachers tmg. course 

SCR: ITR: 1ADC:Y LANGUAGE: English 

I 
Central Mar. Flsherles Research InsL 
Centre of Advanced Studies in Mariculrure/ 
CMFRI, Cochin 682 018, India 
PROO: AQUA - MS, PhD 

I FISH-
G.C.-

FIELDS OFrlNT: Mariculture; integrated fanning; fish 
I fann engineering technology . 

SHORT COURSES: Maricult. of prawns,fishes,mussels, etc. 
(under Krishi Vigyan Kendra at Narakkal) 

SCR : ITR : ADC : LANGUAGE : 

Central Polytechnic 
Madras, India 
PROO: AQUA-

FISH - Diploma 
I G.C.-

FIELDS OF. INT: 3-yr. diploma course in Fisheries 
Technology and Navigation 

SCR: ITR: ADC: LANGUAGE: 
I 

Cochin Unl,v. or Science and Technology 
School of Marine Sciences, 
Cochin~82•016, Kerala, South India 
PROO: AQUA-

FISH-
G.C. - MS, PhD 

FIELDS OF INT: Marine Biology 
SCR: Y ITR : N ADC: Y LANGUAGE: English 

1 

Cochin Unl.verslty 
Cochin, India 
PROO: AQUA-

FISH-MS 
1 G.C.-

FIELDS OE INT: Industrial Fisheries 
SCR: ITR: ADC: LANGUAGE: 

: 

i 
College or Flsherles, Cochin 
Panangad P.O., Cochin~82 506, India 
PROG: AQUA -·MS 

FISH -BS 
G.~.-MS 

FIELDS OF INT:Aquaculture; fishery biol., 
hydrography, eng'g., mgt.; fish proc. 

SCR: ITR:i ADC: LANGUAGE: En!l'ish 

College or Fisheries, Mangalore 
Kankanady: Mangalorc - 575002, India 
PROO: /\QUA - BS, MS, PhD 

1 FISH -·BS, MS, PhD 
G.C.-

FIELDS OF INT: lndusL Fishery Tcch.;Fish Prod. & Mgt.; 
: Fishery Biol.; Aquaculture; etc. 

SCR : Y o/ : Y ADC : Y LANGUAGE ; E.nglish · 

College or Flsheries, Ratnagiri 
Konkan Krishi Vidyapeeth, 
Rainagiri-4115612, India 
PROO: AQUA-

FISH - BS, MS · 
G.C.-

FIELDS OF ~:Fisheiy tech., biol., _h~drog. 
eng g., resources, econ., stausucs 

SCR: ITR: ADC: LANGUAGE: English 

D.A. V. (P.G.) College (Meerut Univ.) 
Fisheries Biol. Lab., Zoology Dept., 
Muzaffamagar 251001, India 
PROO: AQUA-

FISH - MS, PhD 
G.C.-

FIELDS OF INT: Fisb and fisheries biology 
SCR: Y ITR : Y AI)\: : Y LANGUAGE: English 

Flsherles College, Tuticorln 
Tuticorin 628 008, Tamil Nadu, India· 
PROO: AQUA - BS, MS 

FISH-BS.MS 
G.C.-

FIELDS OF INT:Fishery technology; fishery 
biology/culture; fishery economics 

SCR: ITR: ADC: LANGUAGE: English 

G.B. Pant Univ. or Agrlc. & Technology 
College of Fisheries, Pant Nagar, 
Uttar Pradesh, India 
PROO: AQUA-

FISH- BS 
G.C.-

FIELDS OF INT: Fishery Sci.; covers inland & marine 
fisheries, fishery tech. & rel. areas 

SCR : ITR : ADC : LANGUAGE : . 

Gujarat Flsh. Aquatic Sci. Res. Inst. 
Okha-Pon (Gujarat), India 
PROO: AQUA-

FISH
G.C. -

SHORT COURSES: I-mo. prog. could be arranged on prawn 
hatchery, sea weed studies, etc. 

SCR: Y ITR: Y ADC: Y LANGUAGE : English 

Indian Instltute or Technology 
AquaculL Eng'g. SecL, Dept. of Agric. 
Engineering, Kharagpur - 721302, India 
PROG: AQUA -. 

FISH - MS, PhD 
G.C.-

FIELDS OF INT: M. Tech in AquaculL Eng'g; spec'n in 
planning,design,construct. of fish fanns 

SHORT COURSES: Fish fann constiuction; water management 
system in aqu8cultural fanns 

SCR : Y ITR : M ADC : Y LANGUAGE : English 

Kerala Agriculture University 
College of Fisheries, Vellanikkara, 
680654, Trichur, Kerala, India 
PROO: AQUA - BS, MS 

FISH
G.C., 

FIELDS OF INT: BS & MS programs/courses on aquaculture. 
SCR: ITR: ADC: LANGUAGE: 

Konkan Agriculture University 
College of Fisheries, Dapoli 415712, 
Ratnagiri. Maharashtra .. lndia 
PROO: AQUA - . 

FISH -BS 
G.C.-

FIELDS OF INT: BS Fisheries includes aquaculL as subj. 
SCR: ITR : ADC: LANGUAGE: 

Lal llahadur Shastri Nautlc. '& Eng'g Coll 
Hay Bander Road, Tank Road P.O., 
Bombay 400 033, India 
PROG: AQUA-

FISH -
G.C.-

Sl!ORT COURSES: 3-mo. course (Certificate of Competency) 
for Skipper (Fi,shing) · 

SCR: !TR: ADC: Y LAKGUAGE: English 

Mangalore Universil)'· 
DepL of Post-Graduate: Studi'c:s in Bio~· 
Sciences, Mangalore 575003, India 

PROO: AQUA-
FISH
G.C. -MS 

SCR : ITR ·, Y ADC : LANGUAGE : English 

National Institute or Oceanography 
Dona Paula, Goa 403 004, India 
PROO: AQUA - vocational, MS, PhD 

FISH - vocational, MS, PhD 
G.C.-

SHORT COURSES: Tissue culture techniques relevant to 
marine organisms and biotechnology 

SCR: Y ITR: Y ADC : Y LANGUAGE: English 

Orlssa Univ. or Agrlc. & Technology 
Coll. of Fisheries, Rangailunda, 
Orissa. India 
PROO: AQUA-

FISH- BS 
G.C.-

FIELDS OF INT: Fishery Sci.; covers inland & marine 
fisheries, fish. tech. & related subj. 

SCR: ITR: ADC: LANGUAGE: 

Punjab Agricultural University 
Depanment of Zoology, 
Ludhiana, India 
PROG: AQUA-

FISH - voe., BS, MS, PhD 
G.C.-HS 

FIELDS OF INT:Fish prod., aquatic animal 
biology, fish ecol., limnology 

SHORT COURSES: Fish culture 
SCR:Y ITR:Y ADC:Y LANGUAGE: Eng., Punjabi 

Tamll Nadu Agricultural University 
Fisheries Coll., Tuticurin 628 003,lndia 
PROO: AQUA-

FISH- BS 
G.C.-

FIELDS OF INT: BS Fisheries includes aquaculL subj. 
SCR: ITR : ADC: LANGUAGE: 

Univ. or Cochin 
Faculty of Marine Sciences, 
Emakulam, Cochin 682 022, India 
PROO: AQUA-

FISH-MS 
G.C.-

FIELDS OF INT: MS Program in Industrial Fisheries 
SCR: ITR : ADC: LANGUAGE: English 

Univ. orKaJyanl 
DepL of Zoology, Kalyani-741235, 
West Bengal, India 
PROO: AQUA - MS 

FISH-MS 
G.C.-MS 

SCR: Y ITR : Y ADC : Y LANGUAGE: English· 

Univ. or Kerala 
DepL of Aquatic Biology and Fisheries, 
Trivandrwn 695034, Kerala, India 
PROO: AQUA-

FISH - BS, MS, M.Phil.,PhD 
G.C.-

FIELDS OF INT: MS (2.yrs.) & M.Phil. (I yr.) in Aquatic 
Biology & Fisheries; PhD. by research 

SCR: ITR: ADC: LANGUAGE: 

University or Madras 
Department of Zoology, 
Madras - 600025, India 
PROG: AQUA - Postgrad. diploma 

FISH-
G.C. -

SCR:Y 11R:Y ADC:Y LANGUAGE: English 

INDONESIA 

BIOTROP 
lalan Raya Tajur, Km. 6 
(P.O. Box 17), Bogor, Indonesia 



PROG: AQUA-
FISH
G.C.-

FIELDS OF INT: Postgrad. tmg. in tropical aquatic bio-. 
logy(freshw., brackishw. & marine biol.) 

SHORT COURSES: Short- (6 wk) & long-tenn (IO mo)courses 
on various topia 

SCR: ITR: ADC: Y LANGUAGE: 

Bogor Agriculture University 
JL Raya Pajadjaran, Bogor, Indonesia 
PROG: AQUA-

FISH -BS 
G.C.-

FIELDS OF INT: BS Fisheries has courses on aquaculture. 
SCR: ITR: ADC: LANGUAGE: 

· Brawljaya University (Fae. of Flsherles) 
NUFFICIUNIBRA W/LHW/FISH Project,. 
P.O. Box 176, Malang, lndonesia 
PROG: AQUA - MS 

FISH-MS 
G.c:-

SHORT COURSES: Various courses on hydrobiol., aquatic 
productivity,& aquaculL for '87 & '88 

SCR : M ITR : N ADC : Y LANGUAGE : Eng., Bahasa lndon 

Dlponegoro University 
Dept. of.Fisheries, Semarang, Indonesia 
PROG: AQUA-

FISH -BS 
G.C.-

FIELDS OF INT: BS in fisheries includes limited 
subjects on aquaculture. 

SCR: ITR: ADC: LANGUAGE: 

Flsherles Educ. and Training Institute 
P.O. Box 39/PSM PASAR MINGGU, Jakarta 
12520, Indonesia 
PROG: AQUA - BS 

FISH-BS 
G.C.-BS 

FIELDS OF INT: Fishing techniques, fish 
processing, marine eng'g., aquac. 

SCR: !TR: ADC: LANGUAGE: Indonesian 

Gadjah Mada University 
Department of Fisheries, Faculty of 
Agriculture, Indonesia 
PROG: AQUA - BS 

FISH -BS 
G.C.-BS 

SCR:Y ITR:Y ADC:Y LANGUAGE: Indonesian, Eng. 

Hasanuddln University (Sul Selatan) 
n. Kendea, U jung Pandang 
Sul Selatan, lndonesia 
PROG: AQUA-

FISH-MS 
G.C.-

SCR: Y ITR: Y ADC: Y LANGUAGE: lndonesian 1English 

Pattlmura University 
Faculty of Fisheries, Ambon, 
Kotak Pos No. 4, lndonesia 
PROG: AQUA - BS 

FISH -BS 
G.C.-

FIELDS OF INT:Marine/fisheries biology, 
mariculture, fish. gears/methods 

SCR:N ITR:N ADC:N LANGUAGE: Indonesian 

Regional Marine Flsherles Technical 
Training and Development Centre, 
Ambon, Molluccass Island 
Balai Ketrampilan Penangkapan lkan
Ambon Tromol Pose, Poka, Ambon, 
Molluccas Island, Indonesia 
PROG: AQUA-

FISH - vocational training 
G.C.-

FIELDS OF INT: Fishing gear/techniques, 
navigation, policy, managem~nt 

SHORT COURSES: Training for fishennen; 
training for extension workers 

SCR: ITR: ADC: LANGUAGE: Indonesian 

Regional Marine Flsherics Technical 
Training and Development Centre, Ditung 
Amoldus Sompotan Street, Aertembaga, 
P.O. Box 18/BT, Bitµng, lndonesia 
PROG: AQUA-

FISH - vocational 
G.C.-

FIELDS OF INT:Marine fisheries science 
SHORT COURSES: Engineer coorses in purse 

seine/pole and line 
SCR: ITR: ADC:N LANGUAGE: Indonesian 

Regional Marine Flsheries Technical 
Training and Development Centre, 
Belawan, Medan 
Balai Ketrampilan Penangkapan, 
Jalan Taman Makam Pahlawan, lkan 
Belawan, Medan 20411, Indonesia 
PROG: AQUA-

FISH - vocation training 
G.C.-

FIELDS OF INT: Fishing technology and 
fisheries management 

SHORT COURSES: Fishing techniques, fish. 
mgL, credit mgL, extension 

SCR: !TR: ADC: LANGUAGE: Indonesian 

Regional Marine Flsheries Technical 
Training and Development Centre, 
Sorong, lrian Jaya 
Balai Ketrampilan Penangkapan lkan, 
Jalan Jend. A. Yani, P.O. Box 009, 
Sorong, Irian Jaya, Indonesia 
PROG: AQUA-

FISH - vocational 
G.C.-

FIELDS OF INT: Fisheries technology tmg., 
fisheries de:_v. policy; extension 

SHORT COURSES: Fishennen training; training 
. for extension workers ' 

SCR: ITR: ADC:Y LANGUAGE: Indonesian 

Research Institute for Fish Technology 
Jalan K.S. Tubun, P.O. Box 30/Palmera, 
I akarta, Indonesia 
PROG: AQUA-

FISH - HS, voe, BS, MS, PhD 
G.C.-

SCR : Y ITR : Y ADC : Y LANGUAGE : English 

TAD Aquaculture Development Project 
P.O. Box 140 (160?), 
Samarinda, Kaltim, Indonesia 
PROG: AQUA-vocational 

FISH
G.C., 

FIELDS OF INT: Pond & floating cage culture of freshw. 
fish (exclusively for local Canners) 

SCR: ITR: ADC: LANGUAGE: 

Unlversitas Islam Rlau 
Faculty of Faculty of Agriculture, 
Pekanbaru, Riau, Indonesia 
PROG: AQUA - BS 

FISH
G.C. -

SHORT COURSES: Aquacultural Engineering; fish breeding; 
nutrition and fish health 

SCR: N !TR : N ADC: Y LANGUAGE: Indonesian 

Unlversltas Rlau (Faculty or Fisheries) 
Faculty of Fisheries, 
Pekanbaru, Riau, Indonesia 
PROG: AQUA - BS 

FISH-BS 
G.C.-BS 

SCR: N !TR: N ADC: Y LANGUAGE: Indonesian 
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Unlversitas Sam Ratulangl 
Campus Unsrat, Kleak, Manado, Indonesia 
PROG: AQUA-

FISH-BS 
G.C. - BS (Marine Science) 

FIELDS OF INT: BS programs in Fisheries & Marine Sci. 
Aquaculture is taught as a subjecL 

SCR: ITR: ADC: LANGUAGE: 

JAPAN 

Akkcshi High School of Flsherics 
Wangctsu-cho !, Akkeshi-cho, 
Akkeshi-gun, Hokkaido 088-12, Japan 
PROG: AQUA-

FISH·-HS 
G.C.-

SCR: !TR: ADC: LANGUAGE: Japanese 

Awa High School'orFisherles 
Nagasuka 155, Tateyama, 
Chiba 294, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Fukuoka High School or Flsherles 
Tsuyazak.i-machi 458, Munataka-gun, 
Fukuoka 811-33, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Funagawa High School of Fisheries 
Minamihirasawa, Funagawaminato, 
Oga, Akita 010-05, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Hachlnohe High School of Fisheries 
Ningyouzawa 6, Shirogane-machi, 
Hachinohe, Aomori 031, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: !TR: ADC: LANGUAGE: Japanese 

Hakodate High School or Flsherles 
Nanaehama 2, Kamiiso<ho, Kamiiso-gun, 
Hokkaido 049--01 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: !TR: ADC: LANGUAGE: Japanese 

Hamada High School of Fisheries 
Setogashima-cho, Hamada, 
Shimane 697, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: !TR: ADC: LANGUAGE: Japanese 

Hiroshima University 
Faculty of Applied Biological Science, 
Midori-cho 2-17, Fukuyama, 
Hiroshima 720, Japan 

Hirota High School of Fisheries 
Ookubo, Hirota-cho, Rikuzentakada, 
Iwate 029-26, Japan 
PROG: AQUA-

FISH -HS 
G.C.- . 

SCR: !TR: AOC: LANGUAGE: Japanese 
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1 

Hokkaido University 
Faculty of~isheries 1 Minato-machi 3-1-1, 
Hakodate, ~okkaido 041, Japan 

I 
Ishikawa High School of Fisheries 
Ushizu, No~o-machi, Fugeshi-gun, 
Ishikawa 9~7-04, Japan 
PROO: AQUA-

FISH-HS 
G.C.-

SCR: TIR: I ADC: LANGUAGE: Japanese i . 
Japan Inteh.ational Cooperation Agency 
Shinjuku M)tsui Bldg., 2-1, Nishi
Shinjuku, S!iinjuku-ku, Tokyo, Japan 
PROO: -:1-QUA-

i 
FISH
G.C.-

FIELDS O~ INT: Sponsors tmg in diff. facilities,e.g., 
I Kanagawa Intl. Fisheries Tmg. Ctr.,etc. 

SHORT COURSES: Various: AquaculL(5 mo.); Coastal Fish. 
\ Extension: Fish. Cooperatives; etc. 

SCR: TIR: Y ADC: Y LANGUAGE: English, Japanese 
I 

Kagawa uJ1verslty 
Faculty of Agriculture, lketo 2366, 
Miki-machi! Kida-gun, Kagawa 761--07, 
Japan i 

! 
Kagoshima! High .School of Fisheries 
Beppu, Makurazald, Kagoshima 898, 
Japan l 
PROO: AQUA-

FISH-HS 
G.C.-

SCR: TIR: [ADC: LANGUAGE: Japanese 
I 

Kagoshima( Univ~rsity 
Faculty of Fisheries, Shimoarata 
4chome, Kagoshima 890, Japan 
PROO: 11-QUA - BS 

I FISH - BS, MS 
' G.C.-

FIELD OF INT: BS maj.:Ocean Physic. Enviro~.,Mar.Biol. 
SCR: nR: ADC: Y LANGUAGE: Japanese, English 

I 
Kamo Hillfi School orFlsherles 
Okuzure 595, Kamo, Tsuruoka, 
Yamagata 997-12, Japan 
PROO: AQUA-

FISH -HS 
G.C.-

SCR: TIR:I ADC: LANGUAGE: Japanese 
I. 

KcsennumJ High School of Fisheries 
Zyouraku 130, Kesennuma, 
Miyagi 988,IJapan 
PROO: AQUA-

FISH-HS 
G.ci:.-

SCR: TIR: !ADC: LANGUAGE: Japanese 
I 

Klnkl Unlv~rsity 
Faculty of i\!griculture, Kowakae 3-4-1, 
Higashiosalia, Osaka 577, Japan 

Kltasato ulvcrsity 
School of Fisheries Sciences, Udo 160-4, 
Sanriku-chd, Kosen-gun, Iwate 022-01, 
Japan r 

i 
I 

Koehl Univkrslty 
Faculty of J\!griculture, B200, Monobe, 
Nankoku, Kf>chi 783, Japan 
PROO: AQUA - PhD 

I FISH - MS, PhD 
l G.C.-

Kumamoto High School ofFlsherles 
Tomioka, Reihoku-machi, Amakusa:gun, 
Kumamoto 863-25, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Kuzi High School of Fisheries 
Kokuzi-machi 39-2, Kuzi, ' 
Iwate 032, Japan 
PROO: AQUA-

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Kyoto High School of Fisheries 
Zyoushi 1567, Miyazu, Kyoto 626, 
Japan 
PROG: AQUA

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Kyoto University 
Faculty of Agriculture, Kitashirakawa
oiwakecho, Sakyo-ku, Kyoto, 
Kyoto 606, Japan 

Kyushu University 
Faculty of Agriculture, Hakozaki 6-10-1, 
Higashi-ku, Fukuoka, Fukuoka 812, Japan 

Mie High School of Fisheries 
Wagu, Shima-cho, Shima-gun, 
Mie 517--07, Japan · 
PROO: AQUA-

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Mic University 
Faculty of Fisheries, Edobashi 2-80, 
Tsu, Mie 514, Japan 

Misaki High School of Fisheries 
Nagasaka 1-2-1, Yokosuka, 
Kanagawa 240-01, Japan 
PROO: AQUA-

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Miya High School of Fisheries 
Miya-cho, Gamagouri, Aichi 443, 
Japan 
PROO: AQUA

FIHS -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Miyagi High School ofFlsheries 
Udagawa-cho 1, lshinomaki, 
Miyagi 986, Japan 
'PROO: AQUA -

FISH-HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Miyako High School of Fisheries 
Shimosato 288, Hirara, Okinawa 906, 
Japan 
PROO: AQUA

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

FJELDS OFIINT: Biol.Dept. covers ichthyol., mar.botany, Miyako High School of Fisheries 
, mar. ecol.;Doctoral Prog. in Aquaculture Sokei 12-163, Miyako, 

SCR: N TIR: N ADC: Y LANGUAGE : Japanese(some Engl.) Iwate 027, Japan. 

PROG: AQUA
FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Miyazaki High School of Fisheries 
Hinode-cho 1, Miyazaki, 
Miyazaki 880, Japan 
PROG: AQUA-

FISH-HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Miyazaki University 
Faculty of Agriculture, Kumano 7710, 
Miyazaki 889-21, Japan 

Murotomlsaki High School of Fisheries 
Murotomisak.i-cho, Muroto, 
Koehl 781-71, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Nagasaki High School of Fisheries 
Sueishi-machi 157, Nagasaki, 
Nagasaki 850, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Nagasaki University 
Faculty of Fisheries, Bunkyo-cho 1-14, 
Nagasaki, Nagasaki 852, Japan 

Nagoya University 
Faculty of Agriculture, Furou-chQ, 
Chikusa-ku, Nagoya 464, Japan 

Nakaminata Hihg School of Fisheries 
Wada-cho 3, Nakaminato1 

lbaraki 312-12, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Nihon University 
College of Agriculture and Veterinary 
Medicine, Shimourna 3-34-1, Sctagaya-ku, 
Tokyo 154, Japan 

Niigata University 
Faculty of Science, Ninomachi 8050, 
lgarashi, Niigata, Niigata 950-21, 
Japan 

Nou High School of Fisheries 
Nou, Nou-machi, Nishikubik.i-gun, 
Niigata 949-13, Japan 
PROG: AQUA-

FISH -HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japanese 

Obama High School of Fisheries 
Horiyashiki, Obama, Fukui 917,. 
Japan 
PROO: AQUA

FISH-HS 
G.C.-

SCR: TIR: ADC: LANGUAGE: Japan.cse 

Ocean Research Institute 
The University of Tokyo, Minamidai 1-15-1, 
Nakano-ku, Tokyo 164, Japan 

Ohita High School of Fisheries 
Suwa 254, Usuki, Ohita 875, Japan 



PROO: AQUA
FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Oki High School of Flsherles 
Togoo, Saigou-<:ho, Oki, 
Shimane 685, Japan 
PROO: AQUA-

FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Okinawa High School ofFlsherles 
Nishi7.aki-<:ho 1, Iloman, 
Okinawa 901-03, Japan 
PROO: AQUA-

FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Onahama High School otF'"isherles 
Shimokamshiro, Onahame, Iwaki, 
Fukushima 971, Japan 
PROO: AQUA-

FISH-HS 
G.C.-

.SCR: ITR: ADC: LANGUAGE: Japanese 

Otaru High School orFlsherles 
Wakatake-<:ho 9-1, Otaru, Hokkaido 047,Japan 
PROO: AQUA-

FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Sakal High School of Fisheries 
Nakano-<:ho, Sakaiminato, 
Tonori 684, Japan 
PROO: AQUA-

FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Shlmonosekl University o(Flshcrles 
Naga1ahon-<:ho, Yoshimi, Shimonoseki, 
Yamaguchi 759-65, Japan 

Tadotsu High School or Flsherles 
Horio, Tadotsu-<:ho, Nakatado-gun, 
Kagawa 764, Japan 
PROO: AQUA-

FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

The Research Institute ror Food Science 
KyOlo University, Gokasyo, Uji, 
Ky0lo611,Japan 

The University or Tokyo 
Faculty of Agriculture, Department of 
Fisheries, Yayoi 1-1-1, 
Bunkyo-ku, Tokyo) 13, Japan 

Tohoku University 
Faculty of Agricuhure, Amemiya-<:ho 1-1, 
Tsutsumidori, Sendai 980, Japan · • 

Tokal University 
Facuhy of Oceanography, Orito 3-20-1, 
Shimizu, Shizuoka 424, Japan 

Tokushlma High School or Flsherles 
Hiwasa-<:ho, Kaifu-glUI, 
Tokushima 775-03,Japan 
PROO: AQUA-

FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Tokyo University of Flsherles 
Kanan 4-5-7, Minao-ku, Tokyo 108, Japan 

Toyama High School of Flsherles 
Takatsuki-machi 129, Namerikawa, 
Toyama-935, Japan 
PROO: AQUA-

FISH-HS 
G.C.-

SC: ITR: ADC: LANGUAGE: Japanese 

Tyoushl High School oi' Flsherles 
Nagalsuka-<:ho 1-1, Tyoushi, 
Chiba 288, Japan 
PROO: AQUA-

FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

University or the Ryukyus 
Faculty of Science, Chihara l, 
Nishihara-machi, Tyuutou-glUI, 
Okinawa 903-01, Japan 

Uwazlma High School or Fisheries 
Meirin<ho l, Uwazima, Ehime 798, 
Japan 
PROO: AQUA

FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Yalzu High School or Fisheries 
Yaizu 5-5, Yaizu, Shizuoka 425, 
Japan 
PROO: AQUA

FISH-HS 
G.C.-

SCR: ITR: ADC: LANGUAGE: Japanese 

Yamaguchi High School o(Flsherles 
Sen7.aki 1002, Nag a to, 
Yamguchi 759-41,Japan 

.PROO: AQUA-
FISH -HS 
G.C.-

SCR: ITR:. ADC: LANGUAGE: Japanese 

MALAYSIA 

Asian Inst. or Commercial Aquaculture 
IL Tanjong Kuj>ang, Gelang Patah, 
Johar Bahru,' Johar, Malaysia 
PROO: AQUA - Vocational 

FISH
G.C.-

FIELDS OF INT: Applicati<in of various technical & busi
n.Ss mgL disciplines to aquaailture. 

SHORT COURSES: Intensive 15-wk. aquaculture course; 
other courses for senior managers 

SCR ! ITR : ADC : LANGUAGE : English 

Bracltlshwatcr Research Station, 
Flsherles Department 
Gelang Patah, Johar, Malaysia 
PROO: AQUA-

FISH
G.C.-

FIELDS OF INT: Bracldshwater pond culwre 
SHORT COURSES:Basic"& intermediate courses 

on braclds)lwater pond culwre 
SCR: ITR: .ADC:N LANGUAGE: Bahasa M.,Eng. 

Department or Fisheries 
(Dir. Gen. of Fisheries), Wisma Tani, 
Jalan MBbameru, Kuala Lumpur, Malaysia 
PROO: AQUA - vocational 

FISH
G.C.-

SCR : ITR : Y ADC : LANGUAGE : 
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Ebor Research (Sime Darby Plantations) 
P.O. Box 202, Baw Tiga, 
40000 Shah Alam, Selangor, Malaysia 
PROO: AQUA - vocational 

FISH~ 
G.C.-

FIELDS OF INT: Fish production in rubber effluent 
treatment ponds 

SHORT COURSES: Fish prod. in rubber effluent treatment 
ponds (lecL-sem. given on request only) 

SCR: Y ITR: Y ADC: Y LANGUAGE: English 

Flsherles Training Institute Malaysia 
Fisheries Department, Batu Maung, 
Penang, Malaysia 
PROO: AQUA-

FISH - vocational 
G.C.-

FIELDS OF INT: ~isheries enj:ineering 
and navigation training 

SHORT COURSES:Eng'g. coorse offisher
mcn; navigation; gur tech. 

SCR: ITR: ADC:N LANGUAGE: Bahasa Malaysia 

Food Technology Division, MARDI 
G.P.O. Box 12301, Kuala l.wnp.ir 01-02, 
Malaysia 
PROO: AQUA

FISH
G.C.-

SHORT COURSES:Fish processirtg, packaging, 
canning 

SCR: ITR: ADC:N LANGUAGE: Bahasa M., Eng. 

Marine Fish/Prawn Breeding Centre 
Flsherles Department 
Tanjong Demong, Besat, Trengganu, 
Malaysia 
PROO: AQUA

FISH
G.C.-

SHORT COURSES:Fish cage cuhure (iO days) 
SCR: ITR: ADC: LANGUAGE: ~ahasa MaJaysia 

Unlvcrsltl Pertanlan Malaysia 
Fae. of.Fisheries & Marine Sciences, 
Malaysia, 43400 Serdang, Malaysia 
PROO: AQUA - MS, PhD 

FISH - MS, PhD 
G.C. - vocatiooal, BS 

SHORT COURSES: Water quality; fish diseases; 
general aquaculture 

SCR: Y ITR : Y ADC : _Y LANGUAGE : Bahasa Malay & Eng 

Unlvcrsltl Salns Malaysia 
School ol Biological Sciences, 
Penang, Malaysia 
PROO: AQUA-

FISH-
G.C. - BS, MS (Aquatic Bio) 

FIELDS OF INT: BS & MS in Aquatic Biol; aquaculture 
taught as a subject in Aquatic Biology. 

SCR : ITR : ADC : LANGUAGE : . . 

NEPAL 

National Aquaculture Center ror 
Training and Allied Research (NACTAR) 
Janakpur, c/o Fisheries Development 
Division, DepL of Agriculwn:, 
Harihar Bhavan, Kalhmandu, Nepal 
PROO: AQUA - HS, vocational 

FISH
G.C.-

SHORT COURSES: Fish culture; hatehery 
management; aquaculblre extension 

SCR:Y ITR:Y ADC:Y LANGUAGE: English 

Trlbhuvan University 
'.Zoology Department, Kinipur Campus, 
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Kathmandu, N:epal 
PROG: AQUA-

FISH-
i G.C.-MS . 

FIELDS OF Jlff: MS in Zoology. Aquaculture is taught 
as a subject in Zoology. 

SCR: TIR: · ADC: LANGUAGE: 

PAKISTAN 

Faisalabad A\:rlcultural University 
Faisalabad, Pakistan 
PROO: AQUA-

FISH-MS 
j G.C.-

FIELDS OF INT: Fish culture 
SCR: TIR :'Y ADC: Y LANGUAGE: English 

Flsherles Tr~lnlng Institute 
Manawan, Lahore, c/o Director of 
Fisheries, Pwljab, 2-Sanda Road, 
Lahore, Pakistan 
PROO: AQUA-

FISH - HS, voe., BS, MS 
G.C.·-

SHORT COURSES: Prin. of aquaculture, site 
selec:tion, hatch. mgL, pond consl 

SCR:Y TIR:Y ADC:Y LANGUAGE: Urdu, English 

University o~Karachl 
Center of Excellence in Marine Biology, 
Karachi, Pakistan 
PROO: AQUA-

FISH - MS, PhD 
I G.C.-

FIELDS OF INT: Marine biology 
SCR : Y TIR': Y ADC : Y LANGUAGE : English 

University of Slnd 
DepL of Freshwater Biol. & Fisheries, 
Jarnshoroo, Hyderabad, Pakistan 
PROG: .AQUA -

! FISH-BS,MS 
G.C.-

FIELDS OF INT: Freshwater biol. & fisheries. Courses 
, include: fish taxonomy, ich!hyol., etc. 

SCR : Y TIR : Y ADC : Y LANGUAGE : English 

PHILIPPINES 

Aquatic Biosystems 
Natl. Highway, Bay, Laguna, Philippines; 
Mia.Br.: 164 IAurora Blvd, San Juan, MM. 
PROO: AQUA-

FISH-
i G.C.-

FIELDS OF.INT: Development of aquaculture prod. systems 
SHORT COURSES: Tilapia hatchery/nursery mgL; tilapia 

pond & cage culture; vermiculture 
SCR : Y TIR : Y ADC : Y LANGUAGE : English 

I 

Blcol University (College of Fisheries) 
Albay, Philippines 
PROO: ft:QUA - BS 

FISH- BS 
G.C.-

FIELDS OF 00: BS program has thrust on aquaculture 
SCR: rm.: ADC: LANGUAGE: English 

Bu. ofF!she
1

rles & Aquatic Resources 
860 Quezon IAve., Q.C., Philippines 
Quezon City, Philippines 
PROO: AQUA - vocational 

' FISH - vocational 
G.C.-

FIELDS OF· INT: Fishpond eng'g., mgt., economics, 
extensicm methods, & postharvest tech. 

SHORT COURSES: Courses for skippers, fishennen, boat 
engrs.: aquaculL tmg. for exL workers 

SCR: TIR: ADC: Y LANGUAGE: English, Pilipino 

Central.Luzon Stale Univ. (C.I.F.) 
College of Inland Fisheries, 
Munoz, Nueva Ecija 2320, Philippines 
PROO: AQUA - MS 

FISH- BS 
G.C.-BS 

FIELDS OF INT: BS in Inland Fish. major in Aquacult. & 
Fish. MgL; MS/MPS in,or M. of AquaculL 

SHORT COURSES: (in coop. w/ CLSU-FAC) courses for fish 
fanners, managers & extension workers 

SCR : TIR : ADC : Y LANGUAGE : English 

Central Luzon State Univ. (F.A.C.) 
Freshwater Aquaculture Center, 
Munoz, Nueva Ecija 2320, Philippines 
PROG: AQUA-

FISH
G.C.-

FIELDS OF INT: Freshw. pond aquaculL, esp. integrated 
fanning & tilapias; rice-fish culture 

SHORT COURSES: Freshw. aquacull prod. & mktg.;hatchery 
& culture techniques for tilapia; etc. 

SCR : Y TIR : Y ADC : Y LANGUAGE : English 

FAO/UNDP South China Sea FDCP 
Sooth China Sea Fish. Development & Coordinating 
Program, P.O. Box 1184, MCC, M.M., Philippines 
PROO: AQUA-

FISH
G.C.-

SHORT COURSES: Various:small-scale pen & cage culL for 
finfish;seabass spawn.& larval i:ear.;etc 

SCR: TIR: ADC: LANGUAGE: 

Mariano Marcos State University 
School of Fisheries, 
Currimao, Ilocos Norte 0307 
PROO: AQUA - Diploma 

FISH - HS, voe, BS 
G.C.-

FIELDS OF INT: BS in Fisheries, Dip, in Fishery Tech., 
Cert. in Fisheries, HS - Fish. Educ. 

SHORT COURSES: Seaweeds processing; finfish culture; 
mollusc wltwe 

SCR : Y TIR : Y ADC : Y LANGUAGE : English 

Mindanao Stale Univ. (l.F.R.D.) 
lnsL of Fisheries Research & Dev., 
Naawan, Misamis Oriental, 8418, Phil. 
PROG: AQUA - BS, Diploma courses 

FISH - HS, BS, Diploma c. 
G.C.-BS 

FIELDS OF INT: Fish capture; mariculL;fish. extension; 
marine biol.; fish processing; etc. 

SHORT COURSES: Certificate on Prawn Hatchery Technology 
SCR: Y TIR: ADC i Y LANGUAGE: English 

Mindanao Stale Univ. (S.M.F.T.) 
MSU-CF-IFRD Sch. of Mar. Fish. & Tech., 
Naawan, Misamis Oriental, Philippines 
PROO: AQUA - BS 

FISH- HS, BS 
G.C.-HS 

FIELDS OF INT: Maricult. & fish cap1ure; fish. exten
sionj marine biol.j fish ct.ilturej etc. 

SHORT COURSES: Cert. in prawn hatchery tech. (CPHl) 
SCR : M TIR : M ADC : Y LANGUAGE : English 

SEAFDEC, Phlllpplnes 
AquaculL Dept., Tigbauan;Iloilo, 5829 
(P.O. Box 256, Iloilo City), Philippines 
PROO: AQUA-

FISH
G.C.-

FIELDS OF INT: Freshw., brackishw. & marine aquaculL 
esp. milk.fish, penaeid praWns & tilapias 

SHORT COURSES: Intl. Coorses: Small-Scale Prawn Hatch. 
Oper. & Mgt.; Brackishw. Pond Cult.;etc. 

SCR: Y TIR: Y ADC: Y LANGUAGE: English 

Siiiiman University 
Marine Laboratory, Dumaguete City 6501, 
Philippines 
PROG: AQUA-

FISH
G.C.-BS,MS 

FIELDS OF INT: Marine Biology 
SCR: TIR: ADC: LANGUAGE: English 

Univ. ofthe Phil. In the Vlsayas 
College of Fisheries, Iloilo City, 
Philippines 
PROO: AQUA - BS, MS 

FISH-BS,MS 
G.C.-BS,MS 

FIELDS OF INT: Brackishw. finfish & crustacean cult.; 
adv. aquacult., nutrition, etc. 

SHORT COURSES: Aquaculture course for extension 
woikers & fish Canners 

SCR: Y TIR: Y ADC :'y LANGUAGE: English 

Univ. or the Phlllpplnes (M.S.I.) 
Marine Science Institute, Diliman 
Quezon City 3004, Philippines 
PROO: AQUA-

FISH
G.C. -MS 

FIELDS OF INT: MS in Marine Biology & Oceanography. 
SCR : TIR : ADC : LANGUAGE :. English 

Xavier University 
Institute of Marine Science, Cagayan 
de Oro City, 8401, Philippines 
PROO: AQUA-

FISH
G.C.

FIELDS OF INT: Marine Biology 
SCR: TIR : ADC: LANGUAGE: English 

SINGAPORE 

National Univ. or Singapore 
Depanment of Zoology, 
Kent Ridge, Singapore 051 I 
PROG: AQUA - MS, PhD 

FISH
G.C. -BS 

SHORT COURSES: Various courses on aquaculture-related 
topics. 

SCR : M TIR : Y ADC : Y LANGUAGE : English 

SOUTH ·KOREA 

Korea Flshlng Training Centre 
P.O. Box 20 Young Do Ku, 
Pusan, Republic of Korea 
PROG: AQUA-

FISH - vocational 
G.C.-

FIELDS OF INT: Tmg. marine officers & engineers for 
deepsea & coastal fishing industries. 

SHORT COURSES: Deepsea & coastal fishing; marine engine 
course; fishing fleet mgt. course; etc. 

SCR : Y TIR : N ADC : Y LANGUAGE : English 

Natl. Flsh. Research & Dev. Agency 
Namhang-dong, Yeongdo-ku, 
Pusan 608, Republic of Korea 
PROO: AQUA - vocational, BS 

FISH-
G.C. -

FIELDS OF INT: Aquaculture 
SHORT COURSES: Aquaculture; artificial breeding; 

disease control: etc. 
SCR : Y rm. : Y ADC : Y LANGUAGE : English 

Nall. Flsherles Admln. 
Bu.of Fish.Prom.,Dae Woo Or.Bldg., 541, 
5-GA,Nam Dae Moon-Ro.Jung-Gu,Seoul,Korea 



PROG: AQUA-
FISH
G.C. -

SHORT COURSES: Training Program in Fish Processing 
(held I Sept.-31 Oct. 1985) 

SCR : ITR : ADC : LANGUAGE : 

SRI LANKA 

Regional Fisheries Training Centre 
Sea Stree~ Negombo, Sri Lanka 
PROO: AQUA-

FISH - Certificate course 
G.C.-

FIELDS OF INT: Marine fishing: commercial 
fishing, navigation, gear,·methods 

SCR: ITR: ADC:N LANGUAGE: Sinhala 

Ruhuna University 
Depanment of Zoology, Maddawaue, 
Matara, Sri Lanka 
PROO: AQUA - BS, MS, PhD 

FISH - BS, MS, PhD 
G.c.:Bs 

FIELDS OF INT: Fish nutrition; rese1Voir fisheries; 
energetics, benthic ecology 

SCR : Y ITR : Y ADC : Y LANGUAGE : English 

Sri Lanka Fisheries Training Institute 
Crow Island, Mauakkuliya, Colombo 15, 
Sri Lanka 
PROO: AQUA-

FISH - Certificate course 
G.C.-

SHORT COURSlJs: Mariile fishing, fisheries 
mgL, mobile extension tmg. 

SCR:Y ITR: ADC:N LANGUAGE: Sinhala,Tamil,Eng. 

Univ. of Colombo 
DepanmentofZoology, P.O. Box 1490, 
Colombo3,Sri Lanka 
PROG: AQUA - BS, MS 

FISH-BS 
G.C.-

SCR : ITR : Y ADC : Y LANGUAGE : English; Sinhalese 

Univ. ofKelanlya 
Dep. of Zoology, Kelaniya, Sri Lanka 
PROO: AQUA-

FISH - MS, PhD 
G.C.-BS 

SHORT COURSES: Fisheries biology; population dynamics 
of fish; aquaculture 

SCR : Y ITR : Y ADC : Y LANGUAGE : English 

THAILAND 

Asian Institute of Technology (AIT) 
G.P.O. Box 2754, 
Bangkok 10501, Thailand 
PROO: AQUA - MS 

FISH
G.C.-

FIELDS OF LIT: MS aquaculture.prog. ideal for students 
om tropical countries 

SCR : ITR : ADC : y LANGUAGE: English 

Chulalongkorn Univ. (Depl of Mar. Sci.) 
Fae. of Sci., Bangkok 10500, Thailand 
PROG: AQUA - BS, MS 

FISH-BS,MS 
G.C.-BS,MS 

FIELDS OF INT: Marine Science 
SHORT COURSES: Giant Prawn Culture (on occasion) 
SCR : Y ITR : Y ADC : LANGUAGE : Thai 

Chulalongkorn Univ. (SMART) 
Sichang Mar. Sci. Research & Tmg. Stn. 
Bangkok, Thailand 10500 
PROO: AQUA - BS, MS 

· FISH - BS, MS 
G.C.-BS,MS 

SHORT COURSES: Shrimp hatchery practice 
SCR : Y ITR : Y ADC : Y LANGUAGE : Thai and English 

Kasetsart University 
Fae. of Fish., Bangkok 10003, Thailand 
PROO: AQUA - BS, MS 

FISH-BS.MS 
G.C.-MS 

FIELDS OF INT: BS & MS Fisheries, maj. in: Aquacult; 
Fishery Biol., Mgt, Prod.; or Mar. Sci. 

SCR : y ITR : Y ADC : Y LANGUAGE : Thai;Eng. on request 

Network of Aquaculture Centres In Asia 
NACA Regional H.0.-Natl. Inland Fisheries 
Inst,Bangkhen, Bangkolr. 9, Thailand 
PROO: AQUA - Mastera! or Diploma 

FISH-
G.C.-
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FIELDS OF INT: Master of or Dip. in Aquacult;main tmg 
course is for sr. aquaculturists(l 2 mo.) 

SCR : Y ITR : Y ADC : Y LANGUAGE : English 

Phuket Community College 
Phuket, Thailand 
PROO: AQUA - BS 

FISH
G.C. -

FIELDS OF INT: BS program in Aquaculture. 
SCR : ITR : ADC : LANGUAGE : 

Prince of Songkla University 
Dept of Aquatic Sci., Fae. of Natural 
Resources, Hat Yai 90110, Thailand 
PROG: AQUA - BS 

FISH
G.C. -

FIELDS OF INT: Aquaculture, Envirorunental Science 
Fish Biology 

SCR : Y ITR : Y ADC : Y LANGUAGE : Thai 

SEAFDEC, Thailand 
4th Ar., 956 Olympia Bldg., 
Rama IV Rd., Bangkok 10500, Thailand 
PROO: AQUA-

FISH - Vocational 
G.C.-

FIELDS OF INT: I 1/2 yr. cou.rse on'Fishing Technology; 
11/2 yr. course on Marine Eng'g. 

SHORT COURSES: Various, on fishing technology, navi
gation, extension service, etc. 

SCR: Y ITR: ADC: Y LANGUAGE: 

Srinlkarin Vlroj University 
Dept of Aquatic Science, Faculty of 
Science, Bangsaen, Chonburi, Thailand 
PROO: AQUA-

FISH
G.C.-

FIELDS OF INT: Courses on marine biol., oceanography, 
fish. tech., coastal aquaculL, etc. 

SCR : ITR : ADC : LANGUAGE : 
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i S. Atsuta Kitasato University Japan 
1 K. Chiba University of Tokyo Japan 
i T.E. Chua ICLARM Philippines 
'F.B. Davy International Development Research Singapore 

i Centre (IDRC) 
; S. De Silva University of Ruhuna Sri Lanka 
I H.M. Eidman Bogor Agricultural University Indonesia 
E. Flores University of the Philippines Philippines 

i Y.Fukuyo University of Tokyo Japan 
i D. Grey Dept. Ports and Fisheries Australia 
; H.Ida Kitasato University Japan 
! R. Juliano University of the Philippines Philippines 

' 
R. Kado Kitasato University Japan 

: A. Kanazawa Kagoshima University Japan 
J. Kittaka Kitasato University Japan 

I 

1 M.Kodama Kitasato U:niversity Japan 
T.J.Lam National University Singapore 

j I.C. Liao Taiwan Fisheries Research Institute China 
H.C.Liu National Taiwan University China 

I J .L. Maclean ICLARM Philippines 
'S. Ohta Kitasato University Japan 
! T. Piyakamchana Chulalongkom University Thailand 

H.P .C. Shetty College of Fisheries, Mangalore India 
i K. Suzuki Kitasato University Japan 
· K. Yamamori Kitasato University Japan 




