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The Indian Ocean Progrw:rime 

The International Indian Ocean Fishery Survey and Development 
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Put simply, the objective of the Programme fis'hery development 
in Indian Ocean regions 
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CHAPTER I 

SUMMARY OF RECOMMENDATIONS 

In Chapters VI and VII we have set out our recommendations for the stimulation of 
fishery development in the Indian Ocean0 These may be categorized asi (l) specific 
undertakings or action proposals, and (2) policy guideline proposals0 The action 
proposals are grouped in five categories. The categories are not listed in order 
of priority, but within each category priority judgements have ~n indicated. 
The policy-guideline proposals are listed in the order in which they occur in the text, 
costs and other information relating to the recommendations are given in Chapter VIIIe 

I. 

The action proposals are: 

Investment projects 

l. That there be a feasibility study of the 
trawl fishery in the Gulf between Iran 
and the Arabian Peninsula. 

2e That there be a feasibility study of the 
trawl fishery in the northeast Arabian 
Sea. 

3e That there be a feasibility study of the 
skipjack tuna-fishery in the Indian Ocean 

4. That there be a feasibility study of the 
small-boat tuna longline fishery in the 
Indian Ocean. 

5. That there be fishing trials of a small 
tuna longline boat in the Indian Ocean 

II. Pre-investment fishery development surveys 

l. That there be a pelagic fish-assessment 
survey in the northwest Arabian Sea. 

2. That there be a demersal fish-assessment 
survey in the Gulf between Iran and the 
Arabian Peninsula. 

30 That there be demersal fishery development 
through the introduction of trawling in 
Indonesia. 

Priority Page 

A 49 

A 49 

A 51 

A 47 

B 47 

A 49 

A 49 

B 50 



4e That there be pelagic fishery development 
through the introduction of purse-seining 
with light in Indonesia. 

5a That there be a shrimp, lobster, and 
demersal fish assessment in East Africa. 

6. That there be an exploratory fishing/fishery
development survey in Burma. 

7. That arrangements be made to obtain resource
assessment information from collection of 
fish eggs and larvae. 

Illa Feasibility and other studies 

l. That there be a feasibility study of 
marketing Red Sea demersal fishes. 

2. That there be a review of joint ventures 
and the drafting of model agreements and 
lawso 

3. That there be a review of shrimp fisheries 
in order to develop management guidelines. 

40 That the problems of currency valuation in 
relation to the fishing industry be reviewed. 

5. That the possibility of increasing the value 
of tuna fisheries to East Africa be 
investigated. 

6. That the oil-sardine stock-identity problem 
in the Arabian Sea be reviewed. 

7o That the chub mackerel stock-identity problem 
in the eastern Bay of Bengal be reviewed. 

Bo That the possible function and form of a 
Regional Fishery Development Agency be investigated. 

9. That there be a review of vessels a,nd equipment 
to determine potential improvements. 

10.,That there be an inventory o.t' harbour needs and 
potential sites. 

11.That there be a review of government cooperatives 
and enterprises to determine factors making for 
success or failure. 

Priority Page 

B 

c 

c 49 

D 58 

A 48 

A 45 

A 51 

A 60 

B 47 

B 

B 50 

c 45 

c 60 

c 60 

c 61 



IV. 

3 

120That there be a review of the knowledge 
of mangrove swamps as they relate to 
commercial fisheries. 

130That there be a review of the knowledge 
of coral areas as they relate to fish 
production, harvesting, and management. 

Institutional and management arrangemen·t s 

1 .. That there be established a Technical Staff 
of the Commission. 

20 That there be established a regional 
statistical centre. 

30 That there be established a Fisheries 
Joint Venture Advisory Board. 

4. That there be established a coordinating 
mechanism for fishery-survey activities in 
the Gulf of Aden. 

5. That there be established a coordinating 
mechanism for fishery-survey activities in 
the eastern Arabian Sea. 

6e That there be established a mechanism for 
the storage and retrieval of project-resources 
in format ion. 

7e That there be a meeting on the management of 
shrimp in the Gulf between Iran and the 
Arabian Peninsula.a 

8. That information on shrimp-sorting trawls be 
made available in the region. 

V.. Conference and training 

1. That there be arranged management fellowships 
and seminars. 

2. That provision for on-the-job training be 
included in project proposals. 

3. That there be a Conference on Product 
Acceptability and Marketing. 

The policy guidelineproposals are: 

la That there routj.ne1y be consideration of 
the execution of new projects by contract 
to existing institutions or firms and/or 
chartering to meet vessel requirements. 

Priority Page 

D 

D 

A 40 

A 43 

A 45 

B 48 

B 49 

B 59 

c 53 

c 51 

A 57 

A 57 

A 54 

59 



4 

2. That testing and demonatratic:m of new gear be 
made pa:rt of all projects involving ships and 
following the completion of feasibility work. 

3" That there be provision for shipyard facilities 
for construction and repair in or adjacent to 
fishing harbours as these are developed. 

4. That there routinely be provision for assessment 
of harbour requirements, sites, and costs in 
fishery-development projects. 

50 That there be provision for fishing""'harbour 
development distinct from commercial harbours. 

6. That there be provision for managerial training 
in the various :fishery-education institutions. 

7. That use be made of existing :facilities when 
possible,, 

8. That the functions of economic-feasibility trials 
and training of crews be clearly separated in 
fishery projects. 

9. That the Commission confirm its interest in 
mariculture as a pa.rt of fishery development. 

10,.That the Commission keep itself informed on the 
status of FPCo 

lloThat the Commission keep itself informed on the 
subject of contamination. 

Page 

60 

60 

60 

61 

61 

62 

62 

63 

63 



CHAJ?TER 

INTRODUCTION 

About one thousand million 
one third of Earth's population live in 
the countries bordering the Indian Ooean 
and adjacent sease These people have an 
annual protein defioit (difference between 
requirement and supply) of three million 
tons., The annual yield of Indian vu ..... u 

fisheries only sligh'tly less than 
million tons, and there is ample reason to 
believe that this yield can be increased 
by seven to 10 times with existing techno
logy., The jurtaposition of these facts 
population, protein deficit, underutilized 
m&rine resources undoubtedly accounts 
for much of the initial and presenJi;; 
interest in fishery development in the 
Indian Ooean" Yet it is obvious that 
inoreased protein production will not help 
those individuals now on a sub-minimal 
protein diet unless they also have the 
purchasing power to acquire the 
additional protein or it is other-
wise made available to them® And in fa.et 
the interest of many in 
fisheries not so much in meeting the 
protein deficiency as it is in developing 
resources (such as tuna l:'md shrimp) which 
can be used to acquire needed foreign 
exchange@ Still others see fishery develop
ment as a way of meeting certain social 
problems, suoh.·as. providing employment., 
All of these needs are interwoven, of 
oourse 9 but it does appear to us that 
fishery developm~nt should be viewed 
and foremost as of general economic 
development leading to generally 
standards of living and to the diffusion 
of economic well-being (including the 
ability to acquire needed amounts of pro
tein) throughout the population., 

Thus 9 fishery development, in the sense 
in which it is used here includes the 
following objectives: (1~ to contribute to 
general economic developmerrl; ~ including 

ly the stimulation of invei:rtment 
as well as national 

in ·the fiah<'lry ( 2) to 
provid.e soi:i.roe of 
(3) to om'.rtribute to meet 

in thia sense is 
theme of the 
Fishery Survey 

the objective or cerr'Gral 
ional Indian 

(or Ocean 

The India..n Ocean Programme was for-
mal ly oonceived by the Ocean 
Coro.mission (a commission este,.-
blished under Article VI of the FAO Consti-
tution) its First Session in September 
1968 in Rome© At that time the Commission 
(FA09 1968) stated ·that fishery 11 a e 

ment will benefit by, and perhaps be 
dependent upon, over-all coordinated 
ning of survey and development activities 
in the a1~ea into which national 
or mult projects can be effectively 
fitted thus enhanced@ 

11The aim of the Survey and Development 
would be to increase the knowledge 

of the resources of the Indian Ocean as a 
whole, but ioularly of those stocks 
which offered for early eoo-
nomio development by the countries in the 
area to of 
utilizationw iden·tify obeta.oles ·to developc= 
ment and to plan remedial The 

would thue furnish the basis fo1"" 
development and the fuller utilization 

of the resources of the Indian Ocean0 The 
Commission considered tha:t JGhe Programme 
might be made up of a number of individual 

projeots, some of which mi€.5ht 
be primarily nat in character while 

mj.ght invt>lve a, number of lJB,tiom'l0 11 

1969 FAO/UNDP Mission 

in 1969 there was a FAO/UJIDP 
Preparatory Aseiertance to Governments 
Mission (consisting of three teams which 
visited a total of 16 countries and terri
tories in the Indian Ocean region)e The 
Report of this Mission sta,tes that: "The 
purpose of the Internationa,l Indian Ocean 
Fishery Survey and Development Prog-1."a,mme 
is to · the Governments in the formu-
lation and initiation of an international 

·through which developed countries 
can the countries of ·the region in 
incre~,sing ·the knowledge of and production 



from the living resou:~ces of the Indian Ocean 
and of those stocks which offer 
opportunities for exploitation, espe-
cially by the countries in the area; to 
study all of their utilization~ to 
ide:rrtify obstacles to development~ and to 
plan remedial action®" 

And further : 

11It is expected that the project acti
vities will result in the formulation of a 
long-orange cooperative programme which will: 

11a) Provide usable information on the 
coastal and offshore resources, their 
distribution, migratory habits~ and 
behaviour pa·tterns influencing fishing 
activitiest ·their magnitude and 
llllaXimura sustainable yield 9 and to con
sider the need for their me,nagement 

11b) Identify the problems associated with 
exploiting and marketing these 
reeouJ:>oes 17 including a,ooess to capital 
required for initiating commercially 
viable fisheries, provision of infra
structure facilities, development of 
the h'UJllB,ll resources and merchandising 
in national and international markets 

"c) '11ake full account of past and current 
fishery research and development pro
jects in the area of the Indian Ocean, 
whether national or assisted under 
bi-lateral or international sources; 
and 

11d) Correlate and coordinate existing and 
proposed national and international 
activities of this naturee" 

From these sources it is clear that 
(1) it was the intent to contribute to the 
economic development of the Indian Ocean 
countries through the development of Indian 
Ocean fishery resources, (2) there was a 
strong belief in the synergistic effort of 
coordinating Indian Ocean fishery develop
ment activities, and (3) it was intended 
that economically developed countries out-· 
aide the region play a large role in the 
development processa It is pertinent to 
comment further on ( 1 ) and ( 3)., As Marr 
and Olsen (In Press) have put it, 11 uthere 

is the problem of how to facilitate the 
a'bility of the Indian Ocean countries to 
utilize the fishery resources of the Indian 
Ooeane Intuitively, it does not much 
sense to invest Indian Ocean country f\mds 
and UNDP funds in developing Indian Ocean 
fishery resources for the benefit only of 
countries outside the Indian Oceans Again 
intuitively,, neither does it majce much 
sense to allow renewable Indian Ocean 
fishery resources to remain unharvested, 
and in this sense wasted 9 just because 
Indian Ocean countries may not be able, 
at this point in time, to harvest them, 
while there are countries outside the 
Indian Ocean capable and clearly with the 
right of so doinge Some mechanism must be 
found which can accommodate these two 
seemingl;y opposing views,," Aside from the 
general desirability of contributing to 
the economic development of Indian Ocean 
countries, we believe that the economioally 
developed countries interested in the 
region os,n also benefit from suoh develoP""' 
ment through the provision of managerial 
skills, technical expertise, through the 
sales of equipment and gear, and through 
access to a source o:f supply of fishery 
products for their internal markets,, We 
have commented on these benefits more 
fully in subsequent sections of the reports 

At its 1968 meeting9 Commission 
asked the Direotor-.General of FAO to 
arrange 11 e,...for a request on behalf of the 
Commission for UNDP assistance in the 
various stages of the Preparatory Phase 
of the Programme to be presented to the 
Administrator of UNDP in suitable form 
and to expedite the implementation of the 
Programmeo 11 The requested proposal was 
prepared by the FAO Department of Fisheries 
and subsequently submitted to the UNDP 
by a number of interested oountriese The 
process took longer than had been original
ly anticipated, but support for the Pre
pa,rato:t:<y or Planning Phase of the Programme 
wa,s provided by UNDP in early 1970, and the 
Programme Leader was recruited at the end 
of January 1970~ 

Most of 1970 was used to acf;umulc.te 
the informat:i.on requisite to A 



number of subject in whi,oh 
review summaries were neoessax-y,were 
including resource inventory'fi dietribution 
and abundance of egga ancl stook 
assessment 'fi 'fi r:rt&.t survey 

1 

and charting of resources, environmental 
research, experimental fishing and introduo
t ion of alternative techniques, vessels and 
equipment, shipyards11 harb<:mra, handling ancl 
processing facilities, general economic 
ohara.cteristios in the development procei;:1a, 
international trade, fishery eoonomios, and 
economic planning for fishery development@ 
By June 1970 or earlier consultants were 
recruited for each of these subject areas, 
and their reports were largely in hand by 
December 1970, although a few were reoeived 
in January 1971., Of these consultants, nine 
travelled widely in the Indian Ocean 
the others worked e.t FAO Hea.deruarters in. 
Rome or in other localities appropriate with 
respect to sources of' information., With 
some few exceptions, the reports of these 
consultants will be published in the series 
foll owing this report~ Infor11lat ion in FAO 
files was available, of course, and oer~ain 
kinds of information were requested directly 
from Governments0 Finally, in order to gain 
some familiarity with places, people, pro
blem.s, and possibilities, the Programme 
Leader spent a total of four months in 1970 
in visits to Mauritius, Mada.ga.soor, Tanzania, 
Kenya, Somalia, Pakistan, India, Ceylon, 
Burma, Thailand, Mala,ysia. 9 Singapore, and 
Indonesia, as well as Korea, Japan, and the 
U0S., 

The authors have worked in Rome for 
four weeks during January 1971, reading, 
discussing, sometimes arguing11 writing, and 
then starting the process over againe 
During this repetitive or continuing process 
we have been disabused of some previously 
held concepts and ideas and have improved 
our understanding of the identity and nature 
ot the problems of fishery development in 
the Indian Ocean 1md, hopefully 11 the i:rteps 
to be taken towaJ:d their solution@ ( 1) 

·the following moi have 
covered resources and their potential 
yields; population and :na:~ional eoo:nomios; 
development prospects and benefHs; regional 
development proposals; other proposals and 
oonsideratio:ns; eostst funding, scheduling~ 
a,nd prd.orities; time schedule of events 
relating to the Indian Ocean 
acknowledgments; and references@ 

The present fishery yields of the 
Indian Ocean are 2@4 million metric tonsm 
These yields are capable of being increased 
to 1400 million tons or more with existing 
technology@ Growth ra.tes in annual yields 
of five per cent and eight per cent over 
20-year periods a.re feasible in terms of the 
potential yield9 for both the demersal and 
pelagi.o fisheB., In the case of ·bl.ll'.la, and 
shrimp~ for which there a.re already Nell
developed fisheries and strong international 
demand, potential yields would be achieved 
in about ten years@ 

As would be expected, there is wide 
variation among Indian Ocean countries with 
respect to area and population@ Areas 
from not quite 400 km2 for the Seychelles 
and not quite 600 km2 in the case of Bahrain 
and Singapore to over three million km2 for 
India and almost eight million km2 for 
Australiae Population density ranges from 
less than five7km2 for a number of Middle 
East countries to almost 400/km2 for 
Mauritius and over 3tOOO/km2 for Singapore@ 
Annual rates of popula:Hon increase are 
high, generally exceeding two per cent, and 
in some cases, three per cent0 Very sub
stantial percentages, exceeding 80 per cent 
in some oases, of the economically-active 
populations are associated with agriculture, 
which contributes a large (but not a pro
portionately large) component of gross 
domestic product (GDP)., With a few excep
tions, per capita national income of the 
Indian Ocean countries is low,, and, on this 
basis, most of the countries would be 

~~~---~---=--~---~~~ ~~~-~~~~~-~~-~~-~~~~~ 
( 1) Owing to the i1npossibility of circulating successive drafts of this report between 
such distant localities as Fairbanks 11 Rome, and Delhi in the face of printing schedules 
imposed by meeting da,tes of the Indian Ocean Fishery Commission Executive Committee, my 
colleagues have unfo~tuna.tely not had the opportunity to review the report in its 
present form, especially as regards the contents of Chapter VIII0 Accordingly, while 
they should receive full credit for the good features of the report 9 I must and do 
assume responsibility for errors of omission or commissione- - JeC0M0 



developme:i:rt 
and conside-

i tutiona.l 
investment 

We have 
reoo1mnq~n0Len a Technical Staff of the C~ 
misi.'iion1' the functionB of whioh would in

project identification, coordination 
projects, investment-opportunity 

and other facilities identification, resource management, 
as 11low-income oount1~ies advisory services, facilitation of communi-

infrastruoture0 n The cations, review and accountability mechanism, 
r?o"'·"'"'"""'" tend to have contract supervision and liaison, and 

developed infrastructure unintegra,ted support for a Fisheries Joint Venture 
imtiomi,l economi e11., Advisory Board., We have recommended the 

Aim Is Economic Development 

The objective of fishery development 
is to be to contribute to 
econom:tc development.. Providing sources of 
foreign , employment, or protein 
are all considered to be sub-objectives of 
this objective.. In selecting from 
amongst possible fishery development pr«i>s 
jects, we believe ·that the criterion should 
be the rate of return or profitability .. 

establishment of a regional statistical 
centre to work with the national statisti
cal systems and to improve the aire.ilability 
of information necessary for decision-making" 
Because we believe joint ventures - - which 
bring together the resources and low-cost 
labour of Indian countries and the 
capital, technology, and markets of' high
income countries outside the region - -
will play a big role in Indian Ooean fishery 
development, we have recommended the fo~ 
tion of a Fishe:des Joint Venture Advisory 

The requisites for fishery de"ltelopment 9 other Board in the hopes of eliminating sources 
than a resource~ include labour, skills 
·techniques, infrastructure and economic 
environment, capital, and markets@ The low
income Indian Ocean countries all suffer 
from a lack of one or more of these; fishery 
development will probably depend heavily on 
inputs from high-income countries outside 
the region" Even so, fish landings have 
grown at a respectable rate, altho'Ugh uneven
lyt since 19640 The potential increase in 
yield of the Indian Ocean will be worth 
(gross value) about 450 million dollars 
(U0S0) ex-vessel and about 108 thousand 
million at the retail level@ If as much as 
20 per cent of ·the total were produced in 
one area, the landed value would be 90 
million dollars and the retail value 350 
million dollarsa Cos~Gs of capital are high 
and may be so high in some countries that 
the only capital available for fishery 
development will be from soft loans or in 
any case from non-private sources@ lzypo
thetical examples, showing money flow, 

of friction and failures@ Finally, as a 
potential mechanism :for facilitating develoP"
ment, we have recommended ·that the possibili
ties of a Reg~onal Fisheries Development 
Agency be investigatede 

Resource Prospects and Needs 

We have also considered resource _ 
prospects and needs and have made number 
of recommendations relating to sub-regions 
and have also ma.de recommendations relating 
to shrimp and tuna.0 These recommendations 
may be categorized as: (1) investment pro
jects, such as trawling in the Gulf between 
Iran and the Arabian peninsular, (2) pre
investment resource-assessment surveys, 
such as a survey of the pelagic resources 
of the northwest Ara,bian Sea. or of the 
demersal resources along the southwest side 
of Sumatra, (3) feasibility and other 
studies, such as the desk feasibility study 
of small (four or five-man) tuna. longline 



Comritis
as 

of costs, funding~ 
priorities, general cost 

supplied for the indi~ 
l'M3 

sources of support., The 
of eaoh proposal also been 

as well as the oommenoement year 
the other proposals., The pro
~en grouped in five categories 

and some general priorities suggested within 
each oa.tegory (but not between oa.tegoriea)., 

In the time schedule of events relating 
·to the Indian Programme :particular 
attention been called to ~1) the meeting 
of the Commission E:t.eoutive Committee,. 26 -
30 April 1971, (2) the meeting of Programme 
Consultants from eoonomioa.lly developed 
oou:n.tries, 8 - 10 September 1971, and (3) 
the January 1972 deadline for submission of 
country proposals to the UNDP for eonside
ra.t ion at the June 1972 meeting of the 
Governing C ounoil., 

We have concluded the report with 
aoknowledgmenta and a list of references" 

# 

We will oonoludl1'll 
wi·th ·two oomraent'3 

which ~Ghose 

to oorrtribute "'Go 0oonom:to clevelopmerr'G 
through development" We "i;rmd;; 

o'Ur in ·theb• 
context" in ·their 
context, ·~o incUcai;e 
the subsequent to what we ruwe recom-
me.nded., we have a resource 
survey to establish the distribution~ 
abundance, and yield of that reaourcew it 

9 we hope, obvic:mg that this is .a pre~ 
investment au..rveyo If the are 
favoura.ble 9 inver;d.;menta will follow~ with 
or without additional stimulation" does 
not appear necessary to specify this in 
detail for every proposal" Similarly9 
does not appear :necessary to who 
might benefit from each resotU•oe 
ment., Presumably and this ia the 
of our recommendations it will be those 
countries adjacent to the resource plu_s a:n::l 
others who rtay be involved with them in 
some sort of joint-venture 

Second, it should be obvious that the 
recommendations we have made !:!,re ncrt 
intended to be detailed proposals. We 
anticipate that the recommendations 
relating to single countries will be oo~~ 
verted to proposa,l fo:r'ttl by the p:t't.}=, 

oedures within such countries o 'l;he oon"'a 
version to proposal form of 
or :regional proposals can be carried ou,c; 0 
on a kind of dl'afting service by 
the Programme or othe:i.~vdse wi't;h:ti::i 
FAO, if that is the wish of the 
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CHAPTER III 

THE RESOURCm5 AND THEIR POTENTIAL YIELDS 

The Present Fisheries 

The yield of Indian Ocean fisheries has 
risen from l.,5 million metric tone in 1961 
to 204 million metric tons in 19680 (The 
figures for 1968 include 10.3 thousand 
metric tons caught by the USSR as resported 
to FAO and not the 200 million metric 
tons recently reported in one of the news 
mediao) Of this total, somewhat more 
than 50 per cent came from the western 
Indian Oceane About half the landings 
in the ea.stern Indian Ocean a.re classified 
as 1111unsorted miscellaneous fish," whereas 
in the western Indian Ocean only about 
one-fifth are so classified. In the 
eastern Indian Ocean these unsorted 
landings are primarily in :aurma,, 
Indonesia, and Thailande In the weete:m 
Indian Ocean such landings are dia-
tri buted among many countries, with only 
Muscat and Oman and Tanzania accounting 
for substantial amounts.. In the 
eastern half the catches of small 
schooling pelagic fishes and of dernersal 
fishes are about equal, whereas in the 
western half the catch of small schooling 
pelagic fishes is about half again as 
large as the oatch of demersal fishes. 
For the Indian Ocean as a whole the catch 
of small schooling pelagic fishes is high 
in relation to the catch of demersal 
fishes. A substantial percentage of the 
landings are not identified or reported 
by species or groups. If the unidentified 
landings are prorated between demersal 
and schooling pelagic on the basis of the 
abundance of these groups in the reported 
catch, then the percentages of dernersal 
and schooling pelagic fishes in the 
Indian Ocean catch are almost identical 
with their percentages in the catch of 
the rest of the world. 

Potential Yields 

Just as the development of fisheries 
has started somewhat later in the Indian 
Ocean than it has in the Atlantic and 
Pacific Oceans, so knowledge of the 

fishery resources of the Indian Ocean 
is less extensive tha"n is the knowledge 
of fishery resources of the other oceans. 
For these reasons, among others, it is 
difficult to arrive at precise estimateG 
of potential yields; nevertheless, it is 
possible to make estimates which are 
perfectly satisfactory for present 
purposes., 

Projections of potential catch in the 
Indian Ocean oan be made by extra
polating the catch per area in the Atlantic 
and Pacific Oceans, based on the not 
unreasonable assumption that these catch 
rates should be roughly comparable@ If 
this is done on the basis of total 
surface area (Table 1), then the potential 
yield of the Indian Ocean is 5.44 to 
6.78 times, say 6.00 times the present 
yield. If the extrapolation ie made on 
the basis of shelf area, then the potential 
yield is 3.12 to 4.34, say 4.00 times 
the present yield., These extrapolations 
relate, of course, to the present yields of 
the Atlantic and Pacific Oceans., These 
oceans are not yet producing their mazimum 
potential yield, but rather perhaps only 
about half or slightly more., Thus, to 
relate to maximum potential yield, the 
present Indian Ocean yields would have 
to be increased by a factor of 12 (total 
surface area) or 8 (total shelf area). 

Shomura. (i!!, Gulland, 1970) estimated 
the potential yield of the Indian Ocean 
to be about 1400 million metric tons dis
tributed as follows: 

demersal fish 7.5 

schooling pelagic fish 6.0 

crustaceans 0.,25 
There were also "several hundreds of 

thousands of tonsn of squids thought to 
be produced in the area which are not yet 
the object of a fisheryo 
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Mention r:ihould also be made of 
information a,rising from oollec"'dons of 
:fish eggs and larvaeo The atlas by 
Peter (1970) shows me,jor concentra:bions: 
(1) along the easte:m 1md southern ooe,sts 
of India~ ( 2) off the coast of Soma,lia,w 
e,nd ( 3) in the Gulf of Aden. The 
collection from off India shou.ld be 
examined ·t;o dei;ermine if in fa,ct theBe 
concen·trations represent a reeiolll'ce not 
presently being u·~ilized. Infor111e;Uon 
on the iderrtity of le,rvae from the north
west Indian Ocean has been furnished by 
A11lstrom, Ali IOum, Moser, and Nelling 
(personal communica;t ions). Cl upeidae 
were moi::r'c frequently collected in the Red 
Sea - Gulf of Aden area and in the Gulf 
between lra;n and the Arabian Peninsula. 
Engraulidae were most f:reqv.ently collected 
in the Red Sea - Gulf of Aden area and in 
the southern par.I; of the Gulf. 
were ta1<en in the Gulf of Omsno 
noteworthy were high densities of clupeid 
b,rvae encourrtered off Wes·~ Pakistan and 
Somalia,. 

Comparisons of estimates of the density 
of demersal fishes in selected Indian Ocean 
areas wi·th similar estima:tes from other 

1 

a,:reas are instru.ctive. 1rhe highest density 
area.sw of 50 kg/ha, e,re Somalia (north of 
5°N), Arabia and Gulf of Aden~ western 
India-Pakistexi (no:r1h of 15°N), and 
Indonesia. Densities in various areas in 
the northeast Atlantic include Iceland 80, 
Faeroes 60~ North Sea 177 Biscay 50, and 
Baltic 6, lTable B3, Gulland, 1970)@ Thus, 
these ge:neralized denr;ii ties (which, of 
course, are exceeded in specific areas) of 
demersal fish in the Indian Ocean compare 
favourably wHh those of o·ther areas. 

For more detail on Indian Ocean fishery 
:i::esources and their poten~Gial, "'&he works 
of Cushing (1971), lia\yasi (1971), 
Prasa.d et al. (1970), P.rasad and Nail' (In 
Press)w Shornura (in Gulland1 1970) and 
Shormu.:a e·t; al. (1967) should be consulted .• 
Although the specific eatime:tes of the 
potential of Indian Ocean fisheries varies 
somewhat from imthor to emthor, there is 
general a,greernent that the present yield 
may be increased several-fold with the use 
of existing technology. ~1here is, of 
cottrse, some unceri;e,inty as to whether the 
present yield me,y be increased by s, factor 

of 5, '7 ~ 10~ o::r even mo:t'eo The estimates 
for demer•sal a,re prolm'bly more 
reliable than those for• pelagic fishes. 
Because of their er mobility and 
because of their distribution in 
dimensio:rrn ra,ther than two, so to speak, 
it has been nnu::h more di ff foul t to a1:1sese 
pelagic resources ·than. deme:r'sal resc::rurcee 
(a difficulty Jlihe;t mavr be obviated by the 
use of modern aoousti detection gear)o 
We point out? however, the~ forecastB of 
yield potentials have historically tended 
to err on the conservative side a:n.d some 
forecasb of the potential world yield 
made 15 to 20 years ago~or in some oases 
even less than. 10 years already 
been exceeded. 

There is, in the Indian Ocea;n region, 
speoia,l interesJG in the a:n.d shrimp 
resources (presumably because of their 
dollar-ea:rnin~ ability in still ex.pan.ding 
world markets), and we therefore comment 
speo:i.fically on these resources. The 
"Guna resow."'oe mi::i,y be thought of in terms 
of three fisheries or potential fisheries: 
(1) the longline fishery for yellow:f'in, 
bigeye7 bluefin, and albacore, (2) a 
s1xrface fishery (carried out by purse 
seine, live-bait, or trolling) for these 
same species, and (3) a 1:1urfaoe fishery 
(carried out by the se.Jne three alternative 
methods) for skipjack. The longline 
fishery catches the older, larger, non
sohooling7 subsurfaoe""6wimming members of 
the four species mentioned. The long-
line fishery for these species is either 
approaching, at, or beyond (depending 
upon the species) the level of maximum 
sustained yields and, in some cases at 
least, the fishery is already over 
capitaliz_ed (in ·terrnB of numbers of' boats). 
(These f'ish ocou.:r in international waters 
and there is presently no limitation on 
entry o:r other form of ma:n.agement.) 
Thu..s 9 the marginal yield in this fishery 
is very low, except at the expense of 
countries already in the fishery, a subject 
which will be touched upon elsewhere in 
this :report. ~1here are no major surface 
fisheries for these species. Were 
1mbstantie,l fisheries of' this nature to 
develop, they would he,ve a substantial 

on 'the longline fiahery by 
reducing the average a,ge of the stocks 
al'ld hence the abu;nda.rwe of the fish 
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to the longline gea.r. Whether 
would be a net gain or loss in the 
yiii;ild if the harvei:rt were all by 

or t:l,11 by longline gea,r would 
depend upon the relationship~ for each 
species, among age (size) a/t first capture, 
growth ra,te, ra,te of na:'rn:ral mortality, 
and rate of fishing mo~ta.litye The 
skipjack resource, on the other hand!1 is 
virtually unexploited aside from some 
small local fisheries, a fishery in the 
Maldive Islands, which produces about 
25,000 metric tons armuallyw a~1d a fishery 
of similar magnitude in Ceylon. It has 
been estimated (Hayasi, 1971) that the 
skipjack resource is capable of an annual 
yield of 200,000 to 400,000 mwtric tons. 
fJ}pis estimate is somewhat in excess of tha:t 
given by Shomura (.!.!! Gulland, 1970) and in 
pa,r1; is based on the highe1• de:nsi ty of 
skipja.ck juveniles in the Indian Ocean 
compared with the other oceans.7 Bringing 
this potential yield into production will 
involve one or both of two technological 
problems: the provision of an adequate 
supply of live-bait, and the development 
or adaptation of effective purseemeeining 
techniques. 

Some localized shrimp fisheries a.re 
already beyond the point of maximum 
sustained yield; i.e0, they are over 
capitalized in terms of number of boats. 
Some a.re over capitalized at the secondary 
level; one port has a. freezing ea.pa.city 
of 200 metric tons per day whereas the 
average amount frozen daily is 1205 metric 
tons. In general, however, the total 
yield of shrimp and other cruatace8.ns is 
capable of increasing by 40 per cent 70 per 
cent 50 250,000 - 3007000 metric tons 
annually. 

Given, then, this general picture of 

# 

the potential of the Indian Ocea.r1 
wha;t a,i'e the impli cacUouiJ :ftn" 

development over some :reasona,l)le i;ime 
In Table 2 c!Jhe preaen.J)c (1968) 

catches are projected over a 20-;yea:r 
period at per cent and eight per 
cent :ra/1Jes of incre&,se a.nd th<:i proj 
a.re compal'ed with the estimated po·t 
given by Shomu:ra (,ill Gulland~ 1970)" 
(The effe~ts of shortening or lengthening 
·!;he projection period and of increasing 
or decreasing the ra,te of inc1•ease can 
readily 1,e seen. ) Obviously 11 the 
five per cent and eight per cent ra~es 
are fea,sible for both ·the demersa.l a,;ud 
pelagic groupse The rate could even 
be subi::r!;.:mtfaJ.ly higher for the demersa.l 
~oup 9 but not fen, the pelagic group · 
(unless its potential has been seriously 
underestimated),, The limi·ts for turia 
and shrimp will clearly be reached at 
both ra,tes well before the end of the 
projection period0 Even if the potentia,l 
yield of tuna (including skipjack) is 
taken as 500~ this would be reached in 
about 12 years at five per cent and 
eight years at eight per cents Similarly, 
if the potential yield of shrimp is taken 
as 300, this would be reached in 11 years 

five per cent and seven years at eight 
per cent. 

In sumrna!'IJ, we may say that the 
potential for increase in total fishery 
yield in ·the Indian Ocean is substantial 
and that growth rates of five per cent 
and eight per cent over a 2()-Jyea.r period 
are feasible for the demersal group 
and the pelagic group,, For tunas and 
shrimp, for which there are a,lready 
well-developed fisheries and for which 
there is strong i:nternational demand, 
it appears that the potential yield will 
be attained in abcm·h a lG-yea.r period., 



i'U'if:O NATIONAL ECONOMI1llS 

domestic '""'''',,."'"" 
institutions@ ~ 

11 the countries of this 
with very few ions

111 
&re 

by low inoome1:1~ low levels of 
education health, low ooni:nmiption and 
levels of living in , and low ra~i;es 
of and capital formation© These 
latter oharaoteristioe stamp these countries 
as 111underdeveloped11 awl/or 11developing19 '' as 
distinguished from the high-income 1ideveloped" 
o.ou.ntries like Japan and the countries of 
North America. and Western Europe,, 

In evolving viable fishery-development 
programmes for these oountries 9 it is not 
fluffioient to locate and in the 
biological sense~ the fisher;v resources in 
various areas of the Indian Ocean,, It is 

also ~o eonsider the ea.pa.city of 
the indi vidus.l countries o:r.• groups of 
countries to take advantage, and make 
effective use, of the fishing resources 
lying off their shores and beyond in the 
light of the general ohs,racteristios of 
their national economies, particularly in 
respect of labour supplies, infrastructure 
development, and of industrializatione 
For the to which countries can under-. 
take and pursue programmes of fishery 
development will determine the nature and 
quantum of outside assistance they may need 
in building up viable fishery activitiese 
.At one extreme, there are countries with 
such rudimentary or even non~existent infra= 
structure facilities that fishery develoP""" 
ment can be undertaken only on a ba,sis in 
11;hich e,lmost all of the inputs wou.ld have to 
come from outside souroesa At the other 
extreme are count:ries wHh reasone,bly 1·1ell-

and in which 
identified and 

i vely mino1~ 
fishery development@ 

what follows, an attempt is !nade, 
therefore, to the oharaoteristios 
of ·the !ndia:i:1 Ocean countries u:.nder various 
r11brios, such as (1) area and population, 
(2) economic etruct'llI'e 19 (3) total and per 

national income and economic: growth 
rates, (4) consumption and levels of living, 
and (5) infrastructure and other facilities@ 

A basic diffimtlty in making a compre
hensive study of this kind is the paucity 
of the relevant statistical and other 
information for a number of oountriese 
(Clement (1971) has found only 13 countries 
in the Indian Ocean region for which suf
ficient statistical and other inforrration 
is available to enable a proper analysis of 
their economies and their development pro
blems and prospectsa These countries are 
Ethiopia9 Keeya,9 Madaga,scar11 and Tanza:nia.1 
in East Africa; Ceylon, India, Iran, 
Pakistan, in South Central Asia; Indonesia, 
{West) Malaysia., Singapore, a.nd Thailand, 
in Southeast Asia; a.nd Mauritius in the 
Indian Ocesm proper.,] Data. for the 
"continental" countries are in general more 
satisfactory for purposes of economic 
analysis than those for "insular" countriea 11 
barring a. few exceptions., Nevertheless, 
even among continental countries relevant 
information levels vary widely, and it is 
not, therefore, possible to cover all of 
them conrprehensively,, 

Area and Population 

Table 3 shows the area, population, and 
population density of a number of Indian 
Ocean countries© There is great disparity 
in both geographical area and population© 
Leaving on one side the large land-mass of 
Australia (71688,810 km2), they range from 
India's 3,26~ 090 l<Jn2 to Bahrain's and 
Seychelles' 5~8 and. 376 km2o Besides India, 



Population 

Iran 1,648,000 27,345 Hi 
Pakistan 946,716 109,520 125 
India 3,268,090 523,893 160 
Ceylon 65,610 11,964 182 
BUl'l:lla. 678,033 26,389 39 
Thailand 514,000 33,693 66 
Malaysia 

a East 201,320 1,535 
West 131,313 a,110 67 

Si~pore 581 1,988 3,422 
Indonesia 1,491 ,564 112,825 76 

7,686,810 12,031 2 

Bahrain 598 200 334 
Iraq 434,924 8,634 20 
Kuwait 16,000 540 34 
Muscat & Oman 212,457 565 3 
Qatar 22,014 8o 4 
Saudi Are.bia 2,149,690 1,100 3 
Southern Yemen 287,683 1,195 4 
Trucial Oman 83,600 133 2 
Yemen 195,000 5,000 26 

South Africa 1,221,037 19,167 16 
Mozambique 783,030 7,274 9 
Tanzania 939,703 12,590 13 
Kenya 582,644 10,209 18 
Somalia 637,657 2,745 4 
Ethiopia. 1,221,900 24,212 20 
Sudan 2,505,813 14,770 6 
UAR 1,001,449 31,693 32 

Indian Ocean 

Madagascar 587,041 6,500 11 
Mauritius 2,045 810 396 
R'union 2,510 426 170 
Seychelles 376 49 133 
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( ~'.h:iJian, 
Ethiopia,, South 

Tanzania,) have an area 
900,000 terms of population, 
there are with 523,,89 
million people and Indonesia Pakistan quite 
with 11 83 million 109@52 million Indian 
people, respectively.. Five countries Ocean notably India, and 
(Thailand, U.AR 11 Burma, Ethiopia) Ceylon, from a heavy of 
have population sizes of between 24 34 population on land and this has 
millic:m, and seven others (South Africa, a depressive effect cm labour producrtivity 
Sudan, Tanzania, Australia, Ceylon, in agrioulture 0 In contrast, however, to 
Malaysia, and Kenya) between 10 and 20 million,,some of the Asian countries, none of the 
In addition to the disparities in geogra.phi- East A:frica.n oount:des seedhandioa.pped by 

area and population size, there is a an ove~ll lack of land resources.. Again, 
wide of population densities,, Among among Asian countries, Thailand, Malaysia, 
the oontinental countries, the highest popu- and Indonesia, with mode1'ate population 
lation densities are found in Ceylon (182 densities at present, have pot~mtia.lly 
people/km2), India (16ofkm2), Pakistan (125/ fertile land of being brought under 
km2)., Singapore, which is an island city cultivation., 
and country, stands in a class of its own 
with a population density of 3,422/km2., 
Among the insular countries, Mauritius, 
R'union, and Seychelles have high population 
densities, with 396 11 170, and 133 people/km2, 
respeotively., The population densities of 
these countries are very much higher than 
those of Western Europe and Nor1ih America., 
with the exception of the United Kingdom, 
Italy, Belgium, and Holland., Most countries 
in the Arabian peninsula. have very low 
population densities (2-4/km2); Sudan, 
Somalia.11 :Malaysia. (East), Mozambique, and 
J:f.l!il,l~?;d.t:1CJ<1,;i;· have also low densities, ranging 
between 4 and 11/km2., Countries like 
Indonesia., Malaysia. (West) and Thailand have 
apparently moderate population densities 
comparable with those of many Western 
European countries, but two-thirds of the 
population of Indonesia. is on seven per oent 
of the total land area, so that the de facto 
density is 477/km2,, 

Figures of population density, arrived 
at by dividing population by area, are only 
broadly indicative of the relative scarcity 
or abundance of land resources.. This is so 
because the D1true" scarcity or abundance of 
land resources in relation to population 
size depends on a variety of factors0 There 
ma,y be differences bet•.-1een countries in the 
proportion of ·total area that is cultivated 
or can be cultivated., The quality of land, 
both cultivated and cultiva1)le, may also 
va:ry., Moreover, there may be differences 

The of population increase in 
the Indian Ocean countries are much higher 
than those in North .America and Western 
Europe, but are not, in general, higher 
than the rates in South America,, Table 4 
shows the rates of population increase 
between 1963-~9 for a number of Indian 
Ocean countries,, Comparable figures are 
also shown for selected countries in North 
America, Western Europe, and South America,, 
Aside from Qatar and Kuwait which, 
primarily beoa.use of immigration, recorded 
abnormally high population increase rates 
(of 10,,5 and 6.,6 per cent, respectively) 
during the period concerned, the highest 
rates of population increase among Indian 
Ocean countries ocaurred in Bahrain and 
East Malaysia (303 per cent), Thailand 
(301 per oent) 9 and (3,,0 per cent)o 
Twelve countries in the region registered 
population increase ra,tes of between 204 
and 2e9 per cent; of the rest, all except 
three had rates of more than 2 per cent. 

Population increases of 205 per cent 
and over or even t110 per cent per year 
have ~~rious economic consequences for 
countries with already high population 
densitieso They tend to drag heavily on 
the grm·rth of average per capita incomes 
and also to aggravate the problem of 
unempl o:vment e,nd underemployment in 
countries Nhere jo1i opportunities are not 
created in pace with additions to the 
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TABLE 4., Rates of population increase (1963-69) 

PER CENT PER YEAR AFRICA 

3,,3 Ethiopia. 2 .. 1 

2 .. 2 Kenya. 

Ceylon 2 .. 4 Madagascar ...... 
India 2 .. 5 Mauritius 2 .. 2 

Indonesia. 2 .. 5 Mozambique 

West Irian 2 .. 5 Portuguese Guinea 0 .. 2 

Iran 3 .. 0 Reunion 2 .. 3 

Iraq 2 .. 4 Seychelles 2.,2 

Kuwait 6 .. 6 Somalia 

Malaysia. South Africa 
East 3 .. 3 

West 2 .. 8 Sudan 

Maldives 2.,2 UAR 2 .. 5 

Pakistan 2., 1 Tanzania 

10.,5 NORTH AMEJRIC.A 

Saudi Arabia 1 .. 6 Canada 1.,8 

Singapore 2., 1 Merl co 

Southern Yemen 2 .. 2 u~s .. 1.,2 

Thailand 3 .. 1 SOUTH AMERICA 

WESTERN EUROPE Argentina 

0.9 Bolivia. 2,,6 

1 .. 0 Brazil 3.,0 

Italy o .. 8 Chile 

Netherlands 1,,2 Colombia. 

U.,K., 0,.6 Paraguay 

Peru 

(Souroe: UN.Demographic Yearbook, 1969) 



TABLE 5 Structure of the economically active population: 
distribution by industry as percentage of total .. 

Year Agriculture Mining and M!:wufaotur- Construction other 
Forestry Quarrying ing 
Hunting 

AUSTRALIA 1966 56 .. 9 1 .. 1 11 .. 9 3.,8 25.7 

!fil! 
Ceylon 1963 48 .. 6 0 .. 3 9 .. 1 2 .. 5 3905 

India 1961 72 .. 9 (1) 0 .. 5 9.5 1., 1 16.,0 

Indonesia 1965 67.,2 0.,2 5 .. 6 1 .. 3 25,.7 

Iran 1966 41 .. 8 0.,3 16 .. 7 6 .. 7 34"5 

Iraq 1957 47.9 0 .. 2 9 .. 5 4 .. 5 37 .. 9 

Kuwait 1965 1.1 3 .. 8 9.7 1506 69.,8 

Malaysia, West 1962 51.,4 1.,9 6.,4 1.9 38.,4 

Pakistan 1965 67 .. 6 0., 1 9.6 2e 1 20.,6 

Singapore 1957 8e4 0 .. 3 13.,9 5., 1 72.,3 

Southern Yemen 1958 ,_ 1 .. 1 25 .. 3 13 .. 8 59"8 

Thailand 1960 82 .. 0 0.,2 3.4 0 .. 5 13 .. 9- . 

AFRICA 

Mauritius 1962 3709 0., 1 14.,6 10 .. 6 36.,8 

Mozambique 1950 75.,3 o .. 1 4.,7 1 .. 2 18. 1 

South Africa 1960 29 .. 5 10.,8 11.3 4.,8 4306 

Sudan 1956 85 .. 8 5.0 o.6 8.6 

UAR 1960 56.6 0.3 9.0 2.0 32.1 

( 1) Agriculture, livestock, forestry, fishing and hunting 

Source: International Labour Office, Yearbook of Labour Statistics, 1969 
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of total per oapi'ta. national income 
in U.,S., dollars (1966 9 1967, 1968) 

Region and National I n o o m e Per Capita National Income 
Country . 1966 1967 1968 1966 1967 1968 

millions of dollars dollars 
ASIA. 

Burma 1482 1529 1763 59 59 67 
Ceylon 1537 1602 1573 134 137 131 
India 31357 (4) 37229 (4) 3~~07 74 (4) 73 (4) 71(4) 
Indonesia e542 8790 659 80 80 86 
Iran 5709 6394 6812 226 243 2-52 
Malaysia 2475 ""' ... 254 "" "" Pakistan 11371 12055 13241 108 112 121 

I 

Singapore 1054 1136 1288 551 581 648 
Thailand 3884 4155 4617 123 127 ... .,, 

I.) I 

AUSTRALIA 20218 21256 23954 1743 1800 1991 

MIDDLE EAST 
Iraq 1.901 1922 "" 227 228 "" Kuwait 1647 1807 "" 3354 3474 .... 
Saudi Arabia 1978 2176 "" 288 311 "" 

AFRICA 
Ethiopia 1307 1344 "" 56 57 "" Kenya 978 1030 1097 101 104 107 

588 614 "" 95 97 "" Mauritius 156 163 "" 206 211 "" Mozambique 434 (1) "" "" 64 n "© © .. 

Reunion 193 ~2~ "" @ 0 489 2 "" "" Somalia. 144 1 .... "" 62 1 .... "" South Africa 10102 11189 11919 488 528 550 
Tanganyika '700 '728 ·761 61 62 62 
UAR 4849 (3) 4828 (3) "" 161 (3) 156 ( 3) "" 

(1) For 1963 
(2) For 1965 
(3) Twelve months beginning 1 July of year stated 

(4) Twelve months beginning 1 April of year stated 



active labour Some Indian Ocean 
undergoing a. 

population ezplosion, with high birth rates 
and low and falling death " While 
several countries, notably India, a.re 
pursuing an active populatio:n-oontrol polioy, 
it will be several years before concrete 
results in the shape of an appreciable fall 
in the birth rate manifest themselves,. 
Moreover, additions to the active lahour 
force in the next 10-15 years will be 
persona already born, so that, in the mean
timew aggra,w,tion of the unemployment 
problem is likely to continue" 

Economic Structure 

A basic characteristic of the Indian 
Ocean countries is that most of the 
economically active population gains its 
livelihood from agriculture and allied 
a,ctivities, such as animal husbandry, 
forestry, fishing, and htu1ting., The ratio 
of the economically a<Ytive population to 
the total population has a fairly wide 
amplitude among these countries, ranging 
from slightly over 50 per cent in the case 
of T'.aa.ila,nd and Madagascar to 25-29 per 
ce:rrt for Mozambique 11 Mauritius, and 
R~uniona For the bigger countries this 
ratio is ·typically between 30 and 40 per 
cent .. 

Table 5 shows the distribution of the 
active population by four major "industry" 
groups for the latest available yeare 
Among Asian countries the dependence of the 
active population on agriculture and allied 
pursuits appears to be the highest in 
Thaila . .nd, with a ratio of 82 per cent in 
19600 India's ratio for 1961 was also very 
high at 72 .. 9 per centa Pakistan and 
Indonesia come ne:r'G i·lith ratios of above 
67 per cent.. Among African countries for 
which d.$;ta are available, this ratio is 
very high for Sudan (85 .. 8 per cent) and 
Mozambique (75 .. 3 per cent) .. 

Another significant feature of the 
structure of a :national economy is the 
percentage contribution of various sectors 
("industry groups") to the Gross Domestic 
Product. The relevant data are given for 
a number of Indian Ocean countries in 

Table 6., The occupatic:mal pattern of the 
economically active population discussed 
earl naturally finds its reflection in 
the distribution of the gross national 
product by "industrial origin" as shown 
in Table 6. Thus, in countries like India, 
Pakistan, Indonesia, Thailand, and Sudan, 
where the great bulk of the active popula
tion is engaged in agriculture and allied 
activities, the contribution of these 
activities to the gross domestic product 
is also higher than that of other activities 
or sectors. In the countries just 
mentionedy the percentage share of 
"a,,,arioul ture" in GDP is 46 per cent for 
Pakistan and over 50 per cent for Sudan, 
India, and Indonesia, and is 50 per cent 
or more also in the case of Ethiopia, 
:Madagascar, a..nd Tanze,nia. The weight of 
agriculture in GDP is 39 per cent for 
Ceylon and 34 per cent for Burma. For 
most of the other countries shcnm in 
Table 6 the share of agriculture is 
between 20 and 30 per cent o South Africa~ 
Australia, and Singapore are the exceptions 
that prove the rule about the Indian Ocean 
countries, with the contribution of 
culture to GDP being 10, nine, and four 
per cent, respectively. 
Total and Per Capita National Income 

Low per ea.pita national income is a 
general characteristic of the Indian Ocean 
countries, barring very few exceptionsw 
such as Australia, Kuwait, Singapore, and 
South Africao The concept of a "low per 
capita. income" is a somewhat arbitrary 
matter of definition. Nevertheless, by 
common usage~ countries with per capita 
national income or gross :national product 
below $500-600 (u .. s.) are reckoned as 
"low-income»" 11underdevelopecy' or 
"developing" countries. Australia, Hith 
a per capi'ta. income of nearly $2000 in 
1968, stands in a category of its own 
among the Indian Ocean countries (see 
Table 7). Singapore, whose economic 
structure is significantly different from 
the general pattern of the region, also 
falls outside the group of 11 low-income" 
countries, its per capita income being 
nearly $650 in 19680 South Africa falls 
on the border between low-income and high~ 
~~noome countries., Kuwait, becie,use of its 
oi1 11 had a per ea.pi ta income of m:ia.rly 



$3500 in 1967~ however~ and 
most striking deviation from the 
level of per ea.pit inoomes in the region. 

Of the countries shown in Table 79 as 
many a,19 14 have per ea.pita na.tiOik".l,l incomes 
(for the latest year for which such data 
are available) of less than $200. Again, 
this group contains a subset of eight 
countries (Ethiopia, Tanzania, Somalia, 
Mozambique Burma.~ India~ Indonesia, and 
Madagascar~ with per capita incomes falling 
below $100. Another of six countries 
has per capita incomes of between $100 and 
$.200; and six more countries between $.200 
and $500. f!ihere are well-known conceptual 
and statistical difficulties in inter
national comparison of total and per capita 
national incomes, where the relevant rriagni
tudes in the different national currencies 
are expressed in terms of one particular 
national currency, usually the u.s. dollar, 
by making use of the prevailing rates of 
exchange. This procedure naturally fails 
to make allowanoes for ovel"- and tmda:r
valuation of :national currencies. It is 
the view of some observers that Pakii:rtan' s 
and Ceylon's :national ourrenoies - to take 
but.two examples - are at present over
valued. If appropriate adjustments are 
made for this, Ceylon and Pakistan may have 
to be moved from the category of countries 
having per capita national incomes of 
between $100 and $200 to the category of 
those with per capita incomes below $100. 
Furthermore, the limitations of per capita 
statistics must be kept in mind in 
situations in which the distribution of 
personal means is highly skewed and where 
the gap between the mean (per capita) and 
the modal values tends to be large;} 

While per capita national income is a 
rough indicator of the stage of economic 
developmentg total national income or GDP, 
like total population and geographical area, 
is an index of the "size" of a national 
econom;ro From the economic point of view, 
total national income or GDP is the most 
sig.nifioa.nt of these three indices, since 
it provides a broad meeM:iure of the "size 
of the ma.rkete" Thus, al though countries 
like India, Pakistan, and Indonesia have 
low per capita incomes, their total national 

incomes are su.i'f'icien-l;ly to enable 
a whole range of commod:ities to be produced 
economically and with modern technological 
methods for the domestic markete CotLntries 
with small domestic raarkets as measured 
by aggregate national income can no doubt 
produce also for export sw but 
sales of, say~ consumer goods encounter 
greater difficulties, notably in the shape 
of competition from sellers from other 
ooimtriest than domestic sales .. 

Countries wi'Gh the largest aggregate 
national incomes in the Indiat1 Ocean region 
are India, Austr~lia, Pakistan, and South 
Africa, in tha·t o:r·dero They ma,y be called 
the 11gian·t economiestt of the region (Ta,ble 
7),,, Ind.onesiaw Iran, and Thailand fall in 
the next category with total national 
incomes ranging from $4,600 million to 
i9,700 million. Four countries, viz,,,, 
Burma~ Ceylon, Singapore, g,nd Kenya, have 
aggTegate national incomes of between 
$1,000 rnillio:n and $1,800 million,,, 

The growth rates of total aJ'ld per 
capita national income/gross domestic 
product are useful over-all indicators of 
the economic performance of an econorey-. 
Annual average rates of growth of real 
GDP at factor cost are shc:rm:1 fo:r a number 
of the Indian Ocean countries in Table 8. 
Also shown in the ·table are comparative 
growth rates of centrally planned economies, 
developed market economies, and developing 
market economies. Most of the Indian 
Ocean countries, with the exception of 
those with relatively high per capita 
incomes, fall in the third category@ 

The growth rates of real GDP in 
recent years in several Indian Ocean 
countries have been a.a high or Gven higher 
than those in Western Europe and North 
Amerioae The UAR, Th&iland9 Iran, Iraq, 
West Malaysia, Burma,9 and Ethiopia have 
recorded growth rates of 404 per cent per 
annum and moreo The corresponding rates 
of Ceylon, India, and Tanzania. have been 
lower, ranging between 3.5 and four per 
cent,,, 

However, the performance of the. 
Indian Ocean countries with respect to 



of 

(1) 1950-57 5.,4 3.,5 
195o-67 5 .. 0 3 .. 0 

Ceylon 1956-65 3.,7 1.,2 
1956-68 3.,9 1.,4 

India (2) 195o-65 3.,7 1.,6 
195o-67 3 .. 6 1.,4 

Indonesia ( 1 ) 1958-65 1 .. 9 -0.,4 
1958-68 2., 1 -0.,3 

Iran 1959-65 6.,5 3 .. 8 
1959-67 7.,4 4.,5 

Iraq 1953-65 6.,2 2 .. 9 
1953-68 6 .. 3 3 .. 2 

Malaysia., West 1955-65 5,.3 2 .. 1 
1955-66 5 .. 4 2 

Pakistan 1950-65 3.,5 1 .. 4 
195o-68 4.,0 1 .. 8 

Thailand ( 1 ) 1957-65 7.,2 4.,0 
1957-68 7.,5 4.,3 

AFRICA 
Ethiopia 1961-65 4.,4 2.,6 

1961-67 4.,8 2 .. 9 
Ken,ya 1964-65 0,.6 2 .. 2 

1964-68 6.,9 3.,8 

Tanzania ( 3) 1960-65 3.,7 1 .. 2 
196o-67 4.,3 1 .. 8 

United Arab Republic 1957-65 8 .. 1 5,,4 
1957-67 6.,6 3.,9 

World ComRarisons 

Centrally planned economies 1950-65 8 .. 3 6.,8 
1950-68 8.,0 6 .. 6 

Developed market economies 1950-65 4 .. 2 3 .. 0 
1950-68 4 .. 4 3.,2 

Developing market economies 1950-65 4.,8 2.,4 
195o-68 4.,8 2 .. 4 

rn 
Gross domestic product at constant market prices., 
Net domestic product at constant factor cost .. 
Former Tanganyika only .. 

(Source: UN Yearbook of Natio:na.l Accounts Statistics, 1969 9 Vol., II) 



(1) 
Protein/ 

origin 

1966/67 3,120 41 92 
1967 2,170 4 48 
1961-63 2,040 13 69 
1965/66 1,810 5 45 
1966 1,890 11 50 
1960-62 2, 140 14 62 
1961-63 2,120 9 64 
1961-63 2,330 6 52 
1967 2,420 1 48 
1961-63 2,420 "" 48 
1966/67 2,230 11 52 
1966 1,860 10 51 
1961-63 1,780 1 52 
1960/61 2,820 20 80 
·1966 1,940 19 64 
1961-63 2,080 6 58 
1963-65 2,140 6 46 

UAR 1965/66 2,810 7 81 

u<!Js .. 1967 3,200 40 96 
1967 3,180 45 95 
1967/68 3,160 41 88 

Rep,, of 1967/68 2,960 37 81 
France 1966/67 3, 100 38 101 

1966/67 311170 34 88 
1967 2,460 13 75 

(1) Latest period for which data are available 

UN Sta:tietioal Yearbook, 1969) 



per 
r:uuch 
consequence of 
·tio:n 
of 
been marle 

GDP have 
three per cent per 
mu.eh lower - -

UAR~ Burma9 

Consurnption and Levels of Living 

Low consump·tion standards~ low levels 
iof educationt health• and housit1g 11 and 
general low levels of living in the Indian 
Ocean c<:nu:d;ries ~;re ·~he resultant of low 
per capita incomes0 However~ the level of 
per ea.pi ta i:ncome does not~ in many oases~ 
adequa:tely convey the extent of poverty 
and of the overall depressed levels of 
livil1g of the broad masses of the people~ 
because of the inequali'ties in the distri
bution of income0 The question of whether 
income distribution is more or less 
unevenly distributed~ or in this 

than the economically advanced 
than the 

incomes 

Adequate oompar~ble data on the 
various components of consumption and of 
livil1g levels are difficult to obtain for 
all the Indian Ocean oountriese However, 
on one crucial component of consumption, 

food, which accounts for a.bout two
or more of aggregate private co:r:t-> 

sumption in these countries, comparable 
are available for a number of 

countries (Table 9)0 The statistics of 
protein consumption, shown along with 
"those of calorie consumption, a.re of 

ioular significance in a study devoted 
to the development of fisheries, since 
f'ish0ries constitute an importruYt sou:roe 
rr»:f prcrl:;ein for human consumptione 

As Te:ble 9 shows, per oo,pi ta calorie 
~onsumption per day is fairly high in 
Australia, South Africa, and the UAR, 

between 2,800 and 3,100e Of the 
l/'.tther India,n Ocean countries? ·10 have daily 

countries in 
tha:1:1 ·the oai:Je of oo:rk~"' 

sumption., In most of the former group 
countries, per daily consumption 
of protein :i.s well over 80 gx'am1m:1s and 
genert),J.ly ranges 88 a,nd 96 
For Japan, the figure is 75e the 
Indian Ocean coun·tries, only Austra,lia, 
UAR, and South Africa have daily per ca,pi ta, 
protein consumption of 80 gx'ammes and 
above@ For the other countries of the 
region, this figure below 70 in the 
majority of cases below 60., Five ocnm:tries

1 

viz,, Ceylonr; Mauritius, Mozambique, 
Thaile,ndt and India, have per oa,pita pr~ 
tein consumption of less than 50 grammes 
per day., As various nutrition ""VI""'.,,'"" 
llave pointed out deficiency 
the diet 

,,.,,,.MQ,, ""' ·va:r'1 
regione Table 10 
illiteracy for 
Literacy are fairly high in Ceylon, 
Si11g13,pore, and Thailand., On ·the other 
hand, several countries, such as Ethiopia, 
Iran, Tanzania, Pakis·tan, Kenya, alld India 
have high illiteracy rates., Despite high 
levels of illi·teraoy, some countries, such 
as India and Pakistan, have a Bizable 
educated 'lite as well as skilled workers 
in a variety of activities0 Ceylon has 
both a high level of literacy and a 
sizable educated The existence of 
an educated cadre combined with pools of 
skilled workers in an extended range of 
activities renders easier the prosecution 
of development prog.rammes 9 includJ,ng111 say, 
fishery development@ In some cases, such 
as, again, India, Pakistan, and Ceylon, 
the enoe of a pool of unemployed 
engineers, scientists, and gT1;1,duates 
provides a ready source of skilled people 



Ethiopia 

Malaysia 
Mauritius 
Pakistan 
Singapore 
Tanzania 
Thailand 

of 

19 
95 
72 
54 
8~0.85 
75-80 
61 
57 
39 
80 
25 
80--85 
32 

!) 

etc@~ together with 
of a of industriali~ 

for the more utili-
fishing themselves 

of the products from the 
s~,., Jud.ged by the availability of such 
in:fra.st1"'tl.cture and other facilities, a 
number of countries in the region,, although 
admi·ttedly 101.<i->income ones 11 may be 
as countries with a 

" These coun:triea are 
~'lk~iland, Ceylon, 

In such oountriesll given the requiai-te ina,rine 
resources~ fisheF,r-devel opme:nt programmes 
can be undertaken more eadly and with less 

) cost than ccyu1:r'Gries which do not 
Clement~ 1971 

----~~~~~_,,,~~~~--~--~~~--~~ possess advantages© Moreover~ the 

from which the personnel oa:t1 be 
l'll'<!'Lwn for fishing and fishecy 
wHhout pushing up prevailing 
remuneration - al'though varying of 
retraining may be needed for the different 
categories., 

Infrastructure and other Facilities 

As seen above, Indian Ocean countries 
are generally characterized by low per 
capita national income, heavy dependence on 

incomes and the promotion of 
general economic development may be e:11:1oec~t 

to occur in measure in the 
income, developed int'rastructure" group of 
oou.ntries than in countries without such 
advantages, because of the multitude of 
11linkages" present in their economies., 
Countries with high per capita incomes in 
the region, viz .. Australia, and Kuwait, also 
have developed infrastructure facilities, 
and so have South Africa and Singapore, 
whose income levels are much lower .. 

agricultural a:nd allied activities, low All other oountries of the region 
consumption standards, low levels of rudimentary or undeveloped infra.structure 
education and health, and low and wtlnteg:rated national economies., Most 
levels of living" Suoh common features of the African countries fall into this 
notwithstanding, there are significant categocy and so do some Asia:n countries .. 
differences among the countries of the Development of fisheries is more oostly and 
region in regard to infrastructure presents a greater range of problems in 
other facilities required for, or conducive these countries than in the former group .. 
to 11 the fruitful development of fisherieo., However, where abundant fishery resources 
These relate primarily to transport and are available in the vicinity of such 
communication systems, linking fishing countries, it iE!I worthwhile to exJ,:>lore 11 
ports, harbours 11 or ·villages to the c:i,tiea 9 first, the possibility of harvesting these 
towns and consuming centres of the country resources profitably with only a moderate 
in question; money and c,apital markets upgrading of the fishecy activities and, 
including commercial banks financial second, to consider the feasibility of 
medial'ies~ C'.!~nd s"Gock ; el'.istence of . initiating fishe:t7 projects in 
a C1"1,dre of echtcated and skilled persons sites where almost all of the 
capable of ·being recrui t(tlr:l~ wi·th some except certain categories of ma;ntu:>w~br., 
training'g for fisher';Y1'-4evelopment prograrrimesa obtained from outside sources@ 



CHAPTER V 

DEVELOPMENT PROSPECTS AND BE.filW'ITS 

Objectives -of Developme:n:t 

The exploitation of fish stocks is not 
a good in itself. Fishing is useful to 
ma.nkind only if it result e in a product 
which is at least as valuable as. ·the re
sources, both material and human, which go 
into its capture, processing, and delivery. 
The same benefits from a fishery can be 
measured independently from two pe::c.
spectives. From one side they a.re seen as 
net a.ddi tions to the welfare of consun1ers 
through changes in the abundance, qua.li ty, 
or cost of foodstuffs. From the 
opposite side they a,re net additions to 
the incomes of producers: wages and 
profits; also taxes and other revenues of 
government. It is common to name one or 
more among a diverse sert of objectives for 
fisheries development, a f~ct to which we 
have already alluded in Chapter II, which 
usually include protein supply, creation of 
employment, or ·the earning or saving of 
foreign exchange. As we have also 
indicated in Chapter II 9 we believe a more 
generally applicable objective to be to 
contribute to general economic development. 
The objective of providing a source of 
protein, providing a source of foreign 
exchange, or providing employment a.re all 
perfectly proper objectives of government, 
of course; we do not conceive of the 
objective of contributing to general 
economic development as being in opposition 
to such objectives, but rather that it 
includes them as some of .a. number of 
possible sub-objeotives., 

It may be useful to observe that if an 
objective of government is to increase ·the 
supply of protein, all possible methods of 
achieving this objective will presumably be 
considered and that the one selected 
( whi eh may or may not involve fishery 
resources as a source of the protein) will 
be the one whicll yields the greatest rate 
of return. 

With respect to providing foreign 
exchange, we may remark that 11 ea,rning or 
saving in. foreign currency" is only the nert~ 

producer income ee,rned by the :nation 
&,s a whole~ i (3 , tlrn;t of' the 
benefi·t which can be at the 
national fro:nher. Any :net in 

has E1, co~d; in t0rms of 
domestic re111ources'; an invel':l'Gment in 
an export fishery ia not justified un·~ 
less the foreigr1-Aexcha.nge are 
wo:F'Gh more to thr;i ne;tion than ·the. 
domes·t i c re3ources conm...i.med i:n earning 
them. 

Some fee;tures of providing employment 
also conunent. Labour-intensive 
fisheries (and labour-intensive 
activities genere,lly) do not ne.ces sarily 
create more employment opportunity or 
generate more wage income than capital
inte:naive fishe1~iee. In any bu·t e, 
totally subsiertence eco11orriy, much of 
the employment created by any one 
economic achvity is created in other 
industriee; a large part of thie total 
is a result of the spend.ing a,nd re
ependi.ng of the wages and profits and 
taxes earned in the ortginal activity. 
The size of this 11 rnul t ipli er" depends 
upon the behaviour of the economy with. 
respect to savings and imports. Where 
all capital goods and supplies are not 
importedg the employment generated in 
capitai-goods industries and in supplier 
activiti a..nd their respective 
multipliers, should also be take:n into 
account. · The implication of all these 
indirect employment effects is that the 
employment.opportunity and wage income 
created in the whole economy by a 
fishery depends more upon its pro-
~!_j:z ·than upon the ntun'be:r. of . . 
labourers directly Product l Vl ty 
is~ of couri::ie, ano:th@r for ·the 
creation of net benefits or the exceee of' 
returria over costs@ 

There is H,lso e, mi tendenoy to 
regard employment oreat ieJnd the 
inoom<~ genertvt ed e,s e, net 
benefH; in i·i;gelf~ beoe,us\3 Jvhl:'l existenolEl 
of i.memploymenj& a.:nd imd(JJremployrneniJ 
i::ruggei:rti'l tha;t the la'btn.tr involved hei,s no 



altervt:tatiV<'> employment opportu:nitie:H!lo This 
implication would indeed be justified if 

the labour dem13nd ed in the 
were of the which ar" re-

du:ndilnt. Usually w however, a la1'ge part 
of the vaoru:i.cies crea:ted are for workE!lrs 
with and attitud.el!I which are 
scarce in lowm•inc:oml!ll economies; the groes 
bemifitl!I from the creation of employment 
opportuniJGY must be offset at least in pacrt 
by the costs of training and recruitment, 
1:1.n.d the va,lue of the al terne,tive employment 
which might be availal)le to the skilled 
labour force, including technicians and 

In arzy case, whatever the specifi~ 
t'!timulus to a, developmen·t project in 
fisheries malnutrition, unemployment, 
a fo1•eign exchru:i.gei deficit, a shortage of 
gover:nment revenues, or low p~r capita 
incomes , . and hence whatever the specific 
objective~ the oriterion on which the 
jeot must be judged is of or 
profitability, i.ee whether~~-
additions to benefits equal or exceed total 
additions to cost. This stru:i.dard is 
logically the same as requiring that pro
jects initiated mainly to increase food 
supplies, or foreign exchange, or savings, 
·etc., be 0 cost-effectivet" ·that is9 that the 
value of the protein, etc., be greater than 
the value of the inputs used to produce it. 
It follows from this coat-benefit criterion 
that there are likely to be fish stocks 
which should not be exploited, or which 
should no~i:; be developed to ·their me.ximum 
physical yj_ eld. To develop a fishery 
whose product is over the long run less 
valuable than the materials, capital, and 
labour consumed in it, and which thereby 
requires a permanen·t subsidy, does not 
contribute ·to economic development but, on 
the contrary, is a net eoonomio burden. 

Requiremei:rts for Development 

The preconditions for~ and inputs to, 
fisheries development can be summarized as 
resolirces, labour, skills and technique, 

12rnd e co no mi o envb.•onment, 
c~,pi tal~ ex1d markets. The low-income 

of the Indian Ocean region all 
:from a def'i ci ency in one or more of' 

items; severeJ. of them have no 
assets crther thru:i. access tow or 

natit:m.a,l control over promising resource 

stocks9 and a supply of ine,dequa.tely 
committed9 dbciplined, or skilled 
labour. Others~ even among the 
lowest income countries, have well
devdoped infras·trncture fa4cili'ties and 
internal markets, and are handicapped 
ma.inly by :the lack of specific skills, 
finanbial 'oapi"'c;a1 9 and effective 
linkages tQ. international marke~i:;s. 
These lacks on the part of the Indian 
Ocean countries have been responsible 
for the large proportion of the grow't1h 
in landings accounted for by countries 
outside the region, and the interest 
in international assistance programmes 
and commercial joint ventures. Whether 
the initiatives come locally or from 
overseas, and whatever the form of 
enterprise involved, prospects for 
fishery development in the Indian Ocean 
depend heavily on inputs from high
income countries outside the region 
because these countries have substantial 
advanta~es as suppliers of technique, 
skills (including management skills), 
and capital; they are also the largest 
and potentially most lucrative markets 
for fishery products. 

There are bound to be some genuine 
conflicts of interest among nations 
over the exploitation of high seas 
fisheries, but there is a broad range 
of opportunities for cooperation between 
the low-income countries of the Indi.an 
Ocean and high-income fishing and fish
consuming countries outside the region, 
even in their respective self-interests. 
In principle, at least, the lowest costs 
of production and the greatest return to 
all productive inputs in the fisheries 
may be achieved by combining the 
locational advantages and labour supplies 
of the Indian Ocean countries with 
techniques, capital, and in many cases 
markets, from countries such as Japan 
or the United States. As Myint 
( 1970: 58) has put it: 11 

00 • the South east 
Asian countries can expect to enjoy a 
rapid rate of economic development 
through export expansion in the 1970 1 s, 
provided that an effective link can be 
forged to connect their abundant natural 
resources with the expanding wo~ 
market demand for their exports ©0@ 

the effectiveness of this link for the 
exports from the plantation and the 



mining sectors J::'and, we would add~ from 
fisheries a,s wellJ will depend on <the 
policies ·to promote f:i•eer entry of private 
foreign investment into these sectorsa 
Such a policy is an essential par~ of the 
economic process which adapts the pro
ductive structure of the Southeast Asian 
countries to the pattern of the world 
market demand for their exports an Thus, 
among the most important roles for inter
national organizations in fishery develop
ment are their serving as a direct channel 
for specific inputs to the development 
process, and to catalyze the development 
of international cooperation on a commercial 
basise 

Growth Rates of Fisheries 

Between 1964 etnd 1968 estimated 
landings of fish and shellfish from the 
Ind.ietn Ocean increased from 1)908 to 
21362 million tons. The growth rate of 
5095 per cent annually for landings is a 
respectable one, exceeding the rate of 
increase in either population or national 
product in the regione Landings of the 
high-valued tunas and mackerels increased 
a.t an annual rate of 15"5 and 1905 per 
cent, respectively; therefore the t<Ytal 
value of fisheries products must have 
grown more rapidly than the weight of 
fish landed. There a.re, however, several 
reasons to temper any optimism in inter
pretation of these figures. F~ many 
countries in the region, landings data 
a.re of doubtful quality, and some of the 
upward movement in growth rates may be 
due simply to improvement in collection 
of datao Even more important, however, 
is the exceedingly uneven distribution of 
the catch increase. Twenty-one per 
cent of the growth in landings was 
accounted for by non-Indian Oceetn countries 
(Japan, Republic of Korea, Republic of 
China (Taiwan), and the USSR), and 39 per 
cent of the remainder is attributable to 
only one country bordering on the Indian 
Ocean: Thailand0 Over half the population 
of the region lives in India, and that 
na.t ion's landings grew at an annual rate of 
only 1.2 per cent; in Africa and the 
Middle East, the landings of most nations 
remained substantially constant or declined. 

Not only was growth uneven throughout 
the area but, as indicated in Table 11, it 

was exceedingly haphazard: neither 
absolute nor relative increases in 
landings seem regularly associated wiJch 
any of the following parameters: 

10 Probable abundance of fish stocks 
(as outlined in Chapter III). 

20 Total population. 

3@ Gross Domestic Product per capita0 

4@ General level of' infrastructure 
development. 

5@ Previous level of fishery 
development a 

Another important aspect of the 
region is that marine catches from the 
Indian Ocean and its appendages make up 
less than half the total recorded pro
duction, the remainder coming from fresh 
water or from other sea.a. There is, 
however, a strong association between 
the increase in landings from the Indietn 
Oceetn between 1964 and 1968, and: 

the growth of total landings in 
1964 to 1968, or 

the trend of total landings from 
1955 to 1968 •. 

The individual fisheries in which 
rapid growth is now occurring are 
exceedingly diverse. They span the 
entire spectrum of sea.le, technique, and 
capital intensity, from the non
mechanized local fisheries of Madagascar, 
to the distant-water tuna longline 
operations of several countries from out
side the region. Thailand 1 s fisheries, 
which are the most successful in the 
Indian Ocean region in terms of rapid 
growth, themselves reach from the least 
to the most mechanized0 The same may 
be said for the successful sectors of 
the fisheries in several other countries. 
The wide range of growth rates among 
fisheries and countries, and the varied 
character of the growing fisheries in 
the Indian Ocean suggest, not that 
growth is o:n:tirely random, but that the 
opportunities for further growth are 
numerous and diverse~ and that the 
necessary precondHions fo1~ developmlil.rr~, 



Table 11 landings 

Kenya 

Ma,uritiua 
Somali.a 
South Africa 
Tanzania. 
EAST AFRICA (a) 

Ethiopia 
Iran 
Iraq 
Israel 
Sa,udi .Arabia 
South Yemen 
Sudan 
United Arab Republic 
MIDDLE EAST (b) 

Ceylong w. 
India9 W. 
West Pakistan 
E11 ARAJ3IAN SEA ( o) 

Ceylon, E. 
India, E. 

Pakistan 
BAY OF BENGAL 

:Burma 
Indonesia 
Ma.la\Y'Bia 
Thailand 
SOUTHEAST ASIA (d) 

AUSTRALIA 

Landir4Jii for 
Ocean (e) Increase 

1964<=68 

14.6 
decline 

decline 
decline 

8.7 

decline 
4.6 

14.4 
decline 

8.3 
decline 

decline 
o.o 

7.8 
0.,8 

2.5 
5.3 

11.3 
65.1 
lOe14 

7.9 

(h) 

(h) 

ALL INDI.l!N OCEAN COUNTRIES 
Japan 11.4 

228.2 
42.9 

Korea (Rep. of) 
Taiwan 
USSR 
NON D:IDIAIJ OCE.AJ:J COUNTRIES 

TOTAL 

Toi:;al Finfiah 
Landings ( :f) 
Increase Trend 

6 9.0 
o .. o decline 
5.,1 4.2 

14.l 10.2 
decline 4.8 

2.4 decline 
7.4 o.6 

decline 8.3 
8.1 1.2 
3.6 3.5 

decline 7.3 
3.7 4.4 

decline 4.8 

10.,3 12.2 
3.9 4.1 
2.4 3.,3 

(i) 
10.,3 12,,2 
3.9 4.1 
2.,4 3.3 

2.8 o.8 
5ol 5.0 

14.4 5.5 
11.8 17o2 

2.2 3.8 

Tota,l Shellfish 
Landings ( f) 
Increase Trend 

decline decline 

decline 

decline 
1,,9 

10.,8 
21.3 

NOTES !a .Also includes Comoro Islands, Mozambique, R~union, and Seychelles 
b Also includes Bahr<S.in,Jordan,Kuwait,Muscat and Oman,Qatar,Trucial Oman & Yemen 
c Also includes Maldive Islands 
d Also include~ Sinea,nore and Portuguese Timor 

l
e Source, FAO ll970J -
f Source, printouts for Indicative World Plan, FAO data 
r,s Semi-logarithmic regression coefficient 
n Trend not established . 
i Nationwide figures for Ceylon,India9 Pakistan :repeated for both East & West 



end the specific obstacles to it, are 
varied e~d complexo 

Potential Value of Fisheries 

In Chapter III we he,ve indicated the 
probability that the catch in the Indian 
Ocean may be expa:nded from its present 
level by a factor of 7-10 to 16.8-24.0 
million metric tons. Estimating the 
value of this estimated potential yield 
a compounding of uncertainties. However, 
we believe this can be done with sufficient 
confidence to provide the "order of magni tude11 

understanding necesse;ry to iru::iorpora:te 
fishery development as a part of general 
economic development. 

The value estimates are, of course, in 
the form of area-wide averages, and so 
they may differ considerably from prices 
observed in different subma:rkets at par
ticular times. They seem reasonable, 
however~ since the income elasticity of 
demand for fish is higher than one, and 
since prices should respond positively 
to extensions in the inte~nal markets as 
the region develops and as the producers 
in the area increase their skill in the 
inter-national market place. The estimates 
are given in Table 12. The basic price 
relationship (column 4) is that the demersal 
fish are, on the average, twice as 
valuable as the pelagic fish, while the 
prices for tuna a,nd crustacea are the world 
market prices. Around the base prices 
we have suggested a range of roughly 50 per 
cent (columns 5 and 6) to indicate what, in 
our opinion, is the extent of the likely 
possibilities. 

The 18most likely" estimate is that the 
b:nded value of the increase in the catch 
that is possible will be about 450 million 
dollars. ~lhen this catch is at the retail 
level, and value has been added by pro
cessing, ·transportation, etc. the value will 
increase by a factor of 4 to approximately 
1.8 thousand million dollars. At these 
levels of catch and price the collective 
value of the fisheries is significant. 
But of course it should be kept in mind 
that, for the purposes of development, 
rate of return and ~et yield rather than 
gross yield are the significant figures. 
Gross yield data simply suggest that if 
other conditions are met (i.e.. the 
fisheries rationalized, entry limited, 
etc@)~ then it is possible to have a. rate of 

come from 
productivity. 

cated in 
l!!mded v~.lue!'i\ 

million dollars 

is 

a.bout 350 million fo:i:' such a.ree,s. 
values this magnitude indicate 
fishery developmerrt may m~ke 
tribution to economic 

Criteria for Investment 

A programme :for economic 
development requires that sea.roe re~ 
sou:rces, particularly, in this instance, 
the money capital ma.de available for 
investment, be used wisely. In 
economic terms this means that the money 
ea.pi tal should be utilized where ·the rate 
of return from its application is 
greatest. This will result in the 
highest flow of material benefH;s (which 
includes improved levels of income, 
greatest foreign exchange earnings~ 
employment gains, etc)© More specifically, 
each investment project considered for 
Indian Ocean :fisheries should 

of -return at· 
of return on inves·lm1ents 
system@ (See also Hamlisoh, 
Theodore and Wu, 1969~) 

It is important to emphasize at 
this point that the use of this rate-of
retur.n criterion does not necessarily / · 
mean that certa,in funds acquired and 
utilized under the Indian Ocean Develop
ment Proe;:ra.n~ne must be repaid to the 
supplier. Quite to the contrary,- the 
purpose of supplying the money capital 
is to assist econom~c development, which 
means that the capital will remain in the 
recipient country. The rate-of-return 
criterion requires only that the project 
provide a sufficient net yield to meet 
the objective of maximizing the rate of 
economic growth completely independent of 
a:ny condition of repayment. A project 
that does not meet this criterion, Le@ 
does not generate a sufficient net 
yield~ should be rejected in favour of 
one that doese 
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Using the rate-of-return crHerion, it 
is possible to enumerate e, number of 
alternative projects all of which a,re 
profHable in the sense defined above. 
Each country will want to select from the 
group of acceptable projects those that 
best fill i·bs particular needs. This 
may mean that in certain instances 
countries may prefer to emphasize partici
pation in profitable projects that will 
also generate significant amounts of 
foreign exchange, or are labour-intensive, 
or increase the rate of use of facilities 
already in place, etc. It should be 
emphasized that these are second-order 
considerations in the process of selection 
among alternative projects. However, 
given the identification of profitable 
projects, these second-order criteria then 
become central in the selection mechanism. 
For example: country A is in·herested in 
fisheries development both inshore along 
its coast line and on certain offshore 
fishing banks. Its government, together 
with UNDP, IOFC, and other interested 
international agencies, can develop a list 
of projects related to the two areas that 
meet the profitability test. Country A 
must then, using the second-order criteria, 
select and seek aid funds for those projects 
most appropriate for its own immediate 
development needse 

The cost of money capital, i.ee what 
it can earn in alternative uses, is'high 
in all countries, both developed and 
developing. Circumstances throughout the 
world are, of course, varied and therefore 
it is inappropriate to be too specific about 
the rate of return on new investments. But, 
based upon numerous investigations, a range 
of 12 to 20 per cent seems generally 
applicable to investment projects. These 
rates are a possible guideline for 
decision-making; they suggest which pro
jects are appropriate and which are not. 
They do not represent what a developing 
country haS to repay when using aid funds. 
Any country may participate in a project 
that returns at this level using money 
capital obtained via transfers or as soft 
loans for whi eh only nom.inal repayment 
may be required. 

In. ·~his context, it may be pointed out 
that the cost of money capita,l may be a major 

to 
countries a:h the prese:nt time. In one 
Indian Ocean country~ frn.' ex:a~nple 9 
blocked accounts currently bring 24 per 
cent. Thus, to attract private in
vestment to fishery projects, the 
estimated rate of retu:r11 would he:i,ve to 
exceed 24 per cent (or at least 24 per 
cent less the rate of infla:~ion over the 
period of the blocked account)® Thie 
may mean in meJly cases that the only 
possibility of financing fishery
development projects is from soft loans 
or in any case from non-private fundB. 

Projects requiring massive injections 
of capital and a long time to complete, 
such as the construction of a coastal 
road, or a major electric plant, or a 
port, are to be considered as providing 
part of the necessary infrastructure for 
fishery development and therefore must be 
taken into account when applying the 
profitability criterion. However, the 
costs of large capital-using construction 
projects are generally too great to be 
borne by the net yield generated from 
increased landings of fishery products 
or, in fact, by any one sector of the 
econonw. When estimating profitability 
under such circumstances it is approp::ria.t e 
to prorate the cost allocations over all 
possible users; e.g.,, in addition to its 
use by a fishing fleet a.port instal
lation might also be used by general cargo 
vessels and tankers and all three users 
s.hould be taken into account in estimating 
profitability 0 

The question of the cost of money 
capital in fishery projects is further 
complicated because the fish stocks 
themselves are not owned. They are 
common property open to exploitation by 
the fishermen of any nation or, within 
territorial waters, by any number of 
national fishermen. In the exploitation 
of common property, in the long run net 
returns to capital tend toward zero. 
This follows because as long as there is 
a net yield9more fishermen or nati.ons 
enter the fishery and drive the returns 
down. Therefore to insure profitability 
in the fisheries one of two additional 
conditions have to be met: (1) there must 
be a limitation on entry, i.e@ only the 



appropriate aJ11oun~c of labour and ca,pi tal 
required to catch the available fish stock 
should be utilized; or (2) the fishery 
may be exploited intensively for a 
relatively short period perhaps as 
long as five years ~ du..ring which period 
it will be profitablee A:fter that, 
others attracted by the earnings will 
enter and the rate of return to all will 
be driven down. This particular dis
cussion relates to overcapitalization at 
the primary or producing level, but over
ca,pi talizat ion at the secondary or 
processing level is also a problem. 

Investment in Fisheries a.nd Economic 
Development 

In order to illustrate the effects of 
fishery development in the general 
economic-development process, we will give 
hypothetical examples of a oapital
intensive fishery and of a labour-intensive 
fishery. First, consider the introduction 
of a capital-intensive fishery in an area 
where little or no fishing activity is 
currently taking place, where the population 
depsity is low, where there is little 
economic infrastructure, but where there 
is a large stock of fish within the 
territorial sea@ Let us assume that 
this stock is best utilized for the 
production of meal and oile 

After surveys of the fish stock and 
estimates of the cost of the project 
suggest that it would be profitable, funds 
can be sought from three sou.rcesi inter
national agencies, a foreign partner or 
partners in a joint venture, and the 
country itself. 

In Figure l and Table 13 are shown 
the money flow, sources of capital, 
uses of capital, sources and uses of 
labou.r, and initial economic implica,tions 
for the 91host 11 countcy for a capital 
intensive fishery, ie ee how it will 
affect the economy. In general, it will 
stimulate money flows, increase the 
earnings of labour, and enlarge the 
internal market. Some leakages will 
occur when spending is directed outside 
the area. The internal flow tends to 
increase the supply of savings. These 
increased savings may ·be divided between 

the public and the private sectors, 
depending on the nature of the tax 
system. In any case, it is important 
that the flow of savings be reinvested. 
The effect of this process is to create 
in the country new demand which can be 
filled by increases in capacity in both 
the consumption and investment goods 
sectors. In addition, depending on the 
nature of the project, there may be 
certain external economies created which 
will serve as a further stimulus to 
growth. For example, the improvement of 
a harbour and the installation of better 
systems of material handling may reduce 
the cost of all imported goods, which 
will result in a higher level of dis
posable income. 

This illustration is purely 
hypothetical, but with enlargement, 
more exact specification, and modification 
to meet various local conditions, it might 
be thought of as a first approximation to 
the type of project that would fit, say, 
the southeast coast of the Arabian 
peninsulas 

For an example of labour-intensive 
fishery we will consider a local inshore 
subsistence fishery (see Table 14). Fish 
stocks appear to be abundant because the 
fishery is relatively inefficient. In 
the phraseology of the Indicative World 
Plan (FAO, 1969), the fishery has been 
an economic activity analogous to peasant 
agriculture. In these circumstances, 
technological change is difficult to 
implement because it not only raises 
questions about employment (in an 
economy where the opportunity cost of 
unskilled labou.r is close to zero) but 
actually threatens a historical way of 
life. In addition, because of the 
geographical spread along the coast, the 
low level of output in any one place, and 
the individual natu.re of the producing 
units, economic risks are high so that 
there is very little money capital 
available and what is available is very 
costly. In these circumstances the 
problem is to extend the market to include 
these scattered sources of production, a 
task which requires improved efficienc,;r in 
the local fisheries and further reductions 
in costs by the creation of an infra-
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structure 9 cold chain9 credit 
facilities, and technical assistancee 

A significant difference between our 
two illustratio:rut lies in the relative 
ability to measure benefits0 In the ease 
of the labou:r-intenaive f'ishe:ry whe~ we 
would expect growth by accretion, the 
marginal gains from bringing one more 
comm.unity into the oommercial market area 
a.re low. And while these gains mavr be 
impressive as long run aggregates, they a.re 
not usually sufficient to meet the 
profitability test at the completion df 
each stage. As has earlier been suggested, 
the most obvious strategy is to shift some 

# 

of the development costs to alternative 
projects, ioe., let the oost of the 
development of coastal transportation be 
borne by several appropriate activities, 
utilize the cold-storage cha.in for 
agriculture as well as fisheries, etco 

However, it should be noted that in 
certain circunu:rtances projects of this 
sort. ma\Y' be able to ca:rry themselves. 
These instances could occur where the price 
of the end product ia relatively high, 
where the productivity g<:iins from mechani
zation are large, and wher9 there is a 
limited number of specitio bottlenecks in 
the institutional and economic infra
structure to be overcome 0 



CHAPTER 

REGIONAL DEVELOPMENT 

In this chapter we will identify m&l\Y 
of the activities which we believe will 
stimula.ta fishery development in the ... .,,,. ..... =~ 
Ooean., We have endeavoured to do this on 
a regional basis, but in cases it 
difficult to draw the distinction between 
regional, sub-regional, and country projeots© 
Man,y of the reg:i onal and su'b-regional 
projects can best be mounted through an 
assemblage of country projects and, indeed, 
we believe one of the most important 
regional funoticms :to be the estabU.shment 
of a meoh&nism for the identification of 
viable projects, most of which would be, 
presuma.bly11 country projects. Thus, we 
propose a Technical Staff of the Commission, 
one of the main functions of whioh would be 
project identification., other org&ni~ 
tio:nal suggestions are for a. regional 
statistioal centre, a Fisheries Joint 
Venture Advisory Board,· and a. Regional 
Fisheries Development Agency© In the 
following sections we will also discuss 
resource prospects and needs,. international 
resource management, product aooeptability 
and marketing, and training and the role 
of government in development., 

IOFC Technical Staff 

In the other sections of this report 
we ha.ve identified some of the varied 
a.ctiona which :need to be taken to stimulate 
fishery development in the Indian Ocean. 
We have also indicated the appropriate 
mechanism by which such actions should be 
undertaken, endeavouring to us~ e:rlsting 
bodies or agencies where possible and to 
avoid the erection of new meohanisrn.s. 
There is, however, a. small group of aoti-. 
vities which oonstitute the very core of 
fishery-development activity and which 
should logically be closely associated with 
the IOFC. We therefore recommend that there 
be created a Technical Staff' of the Commis
sion, charged with carrying out these 
activities which include (1) project . 
identification, (2) coordination of existing 
projects, (3) investment opportunity 

elsewhere under the 
and (9) support the 
Venture Advisory .D'U!,.,, .. -. .. ~ 
amplifying this · 
zation of' proposed Teohnioal 
we will also comment on possible 
Staff structures, staffing, 
selection o'f the physical looa.tio:n of the 
Technical Staff' and a mechanism for 
and accountability of the work of the 
Teohnical Staff., 

(1) Project identification includes 
the identification of any kind of 
relating to fishery development, whether 
suoh action be appropriate for action by 
governments, for bilateral or multilateral 
agenoies,.or world or regional Pro-
jects so identified would, of be 
speoified in adequate detail :for the· 
appropriate agency or bod;y., The ra·te-•ot• 
return criterion and seoond-order criteria 
with respeot to project identifioa.tion 
seleotion have been disoussed in an 
sacrt;ion. Obviously, the skill with which 
t.he Technical Staff 9 on behalf of the Com
mission, can identify :fruit:f'ul projects, 
can stimulat.e whatever action is neoesss:r;y 
to bring them into being,· and oan encourage 
their suooessful oompletion will determine 
in large measure the eff eot of the Commie
si ori on the course of fishery development 
in the Indian Ooeane 

(2) Coordination of e:rlstiM p1•oj~ct§. 
is obviously related both to project 
identifioation and to project review, but, 
in addition, would permit .broader impli~ 
tions to oome .from the results of some 
projeots by providing a regional or sub
regional aspect and, in the case of other 
projecte, might make them more effective 
simply by facilitating the flow o:f 
informa.t ion. 
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i"t be a1)le i;o u.:nclertake ma:ny of the special 
which the:i:'e is a 'rrl1usw 

there will be need fo;r ·!;he servioe::'J of 
oonsuHemts 11 vemen·!; of F.AO 

and i:n:volvemerr'e; of :r1atio®,l 
Stil1 11 with ·to such 

JGies~ ·!;he will wan·!; to be 
to be sa/Gisfiecl 

·that adequate direction and re"lriew are 

need ·to be supplierl,. 
1rl'1e kinds of suppor"'t needecl are such Je;hat 

might be included under several of the 
ies of the Tech:nical Staff listed 
In any case, the Technical Staff 

u:Hl either need to pl'ovide them d,irectly 
or make for their provision 
by FAO or other appropriate body,. 

Discussion of the possible structure 
or organization of the Technical Staff is 
in one sense pointless~ for, to repeat a 
truism, no pe,rticular org-ani?,ation will be 

ive if the staff is inadequatee On 
the other hand, a highly effective staff 
may function reasonably well regardless of 
the structure (al though it is also true 
that an obviously difficult organization 
may militate against the recruitment of an 
adequate staff)e The organizational forms 
we have discussed included (a) one 
structured by aotiVities 11 (b) one struo·tured 
by problems 9 and ( o) one wi·th rather less 
structure in which the staff would tend to 
work as a group or at least interchangeably 
across proplem boundaries or whatever 
structural lines might existe The quality 
of staff hoped for would probably operate 
beet under the condition of ( c), bu't some 
useful purposes may be served by a structure 
of the type (b)0 Perhaps a structure of 
type (b) could be specified with the 
expectation that, in fact, much of the 
operational reality will conform to (c)@ 
In any ca.seiY we hi:we made the assumption 
tha,t the Technical Staff would 11 for pa,yroll 
and other administrative functions~ be 
lodged within the FAO structure .. 

As we ha,ve already statedw we believe 
that the Technice,l Staff should not be 

it should cox.1sii:rt of five profet::J= 
mem11ex's in 'bo "'· director!! 

plus 

There 

Commission 
Director General, 
the Director for· 

be SOJ'!18 

review of 'thrc; 
"'''°'''''"'"'.,.enoe of 'bho 

of Fisheries~ and the 
Animal and Fish Resources 
This Review Board rrdghJ~ meet 
Technical "Go review 
every ·i:;wo yeaJ:.'s., n might be 
to do this just prioi~ Ji;o ·the 
·the IOFC 

We have given some 'thought to 
sites for 'the location of the Technica.1 
Staff and we have discussed some of ·the 
criteria of desirable a These 
criteria include, n<Yt listed. in any 
particular order, (a) irrtern,_~tioJW,l 
portation (air) centre to facilitate access 
to different parts of the reg~on; (b) good 
medical facilities, schools, oultUl'al 
facilities, etco 9 in order to encourage the 
recruitment and retention of high-quality 
staff; (o) professional community of 
similar interests in order to provide 
stimulation and prevent insularity; 
(d) signatory of Convention on the 
leges and Immunities of the United llfa.tions 
and Specialized Agencies the Agreement 
between the United Nations Special Fund 
and Individual Governments oonverni~ 
Assistance from the Special Fund; (e) staff 
income should not be reduced by artificially 
maintained rates of exchange, and (f) close 
access to FAO HQ staff, not only 
facilitating professional work, but also 
(and this is most important from the 
standpoint of staff morale and efficiency) 
for facilitating the day-to-day admini
strative aspects of the operation which 
are inherent to association wi·th any large 
organization,. On balance 11 we believe that 
the advantages of being located with close 
access to FAO HQ staff~ ioee in Rome, 
outweigh the advantages of arijr other 
single location.. In any 
of where the Teohnictil Staff is located, 
its members will need to spend a very 
substantial of ·thei!' time in 'hr&;v«el 
within the 
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'be car·riecl out by the 'I'echnical 

·thc'l.t the Ste,ff would 
i:ir·r8,:nge to ha.ve by the FAO regular 
staff or• "by an e natiOTuc"\l insti~0 

tirtion or 

An essential requisite for the develop-
and of' vie,ble fishery 

and continuous 
of informa,t Successive 

sessions of JGhe Comm:tssion~ as well e,s of 
the Indo-Pacific Fisheries Council~ have 
stressed the importance of this aspect of 
the problem@ The need for a continuous 

of the rele~"ant statistical inf o:rmation 
arises from the fact that such inf'orrna,tion 
is for rational decision-mB,king, 
both at the nationa,l level by government 
and industry and. at the regional 
level by rra:ilti:national agencies or bodies, 
such as the Corrunission itself@ 

Relational decision-making calls for 
a certain minimum flow of s·tatistical 
in:formation on a continuous basis., An 
important and common decision is whether, 
in particular fishing activities, it is 
rational to limit fu:r~her fishing effort 
because of overcapitalize,tion, or to 
intensify effort in order to utilize the 
fishery resources which are still largely 
unexploited., For this kind of decision
ma.king the statistical data required are 
those which relate, by species and, if 
possible, by geal' to {-1) catch, ( 2) catch 
per unit effort, ~3) effort, and (4) size/ 
age composition of ·the catch., 

TheoreJi;ica,lly~ i·t is possible to build 
up a statistical system under which these 
biological/physical data are collected by 
a regional statistical centre through the 
instrumentality of Hs own apparatus., But 
such a system would, however? be unneces
sarily eoAtly ~ since i't would not make use 
of the nat:iona.1 stB,tistical systems alreci,dy 

ing the regiono The bes·t course is~ 
thiare:fore 11 to tak:e cognizance of~ emd ma,ke 

UJH~ of w ·~heJ exist:ing na,tional 

systems -exicl · cnrt the 
tmcloubtedly ·the 

in J."\".'li~t'.U.U. 

ability to produce on a cu.rrent 
in:formation necel'lsa.ry for managemenJi:; 

( ~ 197·1) 11 .. Ghrough a,dvicew 
coord.iru01/G Er'Gc., 11 so ·l:;ha:t 

the va:rio'llS national systems serve as 
effective and mu·buaHy=suppo:rting mechanisms" 

We however~ of the view that~ in 
addition to measures relating to the 
improvement some cases~ even to 
·the erection of national sta/c;isJGi~ 

cal systems~ need to establish a 
regional r;;rtatist centre which alo:l:le 
can perform certain essential serqices~ in 
the form of supplying of specific oatEl=' 
gories of statistical information~ of 
rendering guidance, t;'rtce to national 
statistical organiza/Gions, and of bringing 
about the necessa.-ry coordinat be·tween 
the activities of the national systems© 
To sa,y this not, i·t must t)e streseH:~d11 
to u:nderplay in arry way the urgent neces~ 
sity for upgrading and improving na·tiona.l 
statistical systems in a number of oases 0 

A regional statistical centre should 
have ·the following functions: 

(1) to serve as an agency for 
providing advice and guidance to national 
governments for effectuating the necessary 
improvements in "'i;he na·tional fishery 
statistical systems§ 

(2) to act as a central repository 
of statistical data on fishery activities 
in the region and to provide read-outs of 
such data on demand, and to play the role 
of a catalytic agent in the adoption of 
uniform concepts and methodology in 
statistical datai-oollection~ and thus 
contribute to the max..imum comparability of 
data assembled by different national 
eystems; 

(3) to develop rough and ready, as 
well as expeditious, methods of supplying 
da.ta on vital cu.rrent problems of fishery 
development, particularly those which 
affect several or all countries of the 
region; 

(4) to undertake special studies 9 on 
its O'~m i:n.itiative or at the request of 
member governments or ·the Commission9 
relating to ve,r:i.ous aspects of fishery 
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, however, we have tried to keep 
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nature,,) 
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the it is 
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It is also 
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to with the developing country~ 
(or marketing 

provided under by an 
In any the 
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Despite the economic logio favouring 
the joint-venture approach in fisheries, 
the record of ~ucoese is spotty .. 
Hamlisch (1970) has enumerated several 
common reasons for failuree In many cases, 
the terms of joint-venture concession 
agreements have been subject to conflict
ing interpretations~ or one or another 
party has been unable to carry out some 
of the provisions of. the agreement.. In 
other instances an agreement was 
executed with insufficient knowledge of 
resources~ s. or probable production 
costs.. Some f;dction ir1 administration 
of international joint ventures is 
i:r1eecapabl<!!i o 

and 
countries icula:rly~ 



and it is 
to with 

fut \t:re distri 1)ut ion 
such an 

e,t the 
involves some on each 

!Uld when the business is in operation 
s or actually 

understandable that one or 
more may have mhgivings0 
This process, and the mutual suspicion 
which accomparties it, often leads one 

to the long before 
the initial investment can be recouped@ 

a'@fi'l.,.'Vl'l°liJ@ 

in identifying 
opportunities for fishery development on 
the of joint and can provide 
the required information on reso\U'ce 
produotivity,oosts, and technical factorsm 
In addition, we recommend that the Commis-

arra.nge for a review of joint vent\U'es 
which would include: (1) a survey of 
previously attempted or ing concession 
and joint-vent\U'e agreements in the region 
and a systematic assessment of the reason 
for their success or fail'lll'e, and (2), on 
the basis of such a s'lll'Vey, the drafting 
of an annotated model joint-venture agree
ment and joint-vent'lll'e law0 

We also recommend the establishment 
(by the UNDP, IBRD,or perhaps regional banks), 
independent of the Commission~ of a 
Fisheries Joint Vent'lll'e Advisory Board to 
provide .. financia.1, legal, and political 
~ou:nsel to prospective and actual parti
cipants in international joint vent'lll'es. 
'rhe Board would have a panel of 12 to 18 
members, chosen mainly for their experience 
and ability in international business 
matters, but including some persons who 
have a direct connection with the.fisheriese 
These members would be chosen from executive 
level personnel of IBHD, Asian Development 

Af:i:'ican Development &,nk, private 
int.~rnational bi:i:i:lks, large fisheries firms 
in 'the developed cotmtries, UN agencies 
(FAO~UNDP), and the financial and fisheries 

of the Indian Ocean countrieso 
could, upon request and through 

sub-panel of its members, provide 
counsel to prospective icipants in 
joint vent\U'es d'lll'ing the investigation 
and negotiation phases, give guidance on 
administrative and financial probl,ems -; 
d'lll'ing its operation, and serve as a 
from which mediators might be drawn, or 
which might nominate mediators or arbitra-
torsw where s occ\U' in the 
interpretation or execution of an agreement. 
The Board should be composed of persons of 
stature sufficient to give it substantial 
persuasive authority with governments~ 
corporations, and financial authoritieso 
Because of the way in which H is envisaged 
that the Board would operate and because 
staff support would be supplied by the 
Commission's Technical Staff, it is anti
cipated that the services of a secretariat 
could be supplied by whatever organization 
to which the Board was attached (say, for 
example, the Asian Development Bank) without 
undue difficulty and that the necessary 
but relatively minor costs of the time and 
travel of the Board members would be borne 
by their own organimtio:ns., 

Regional Fishery Development Agency 

Problems connected with fishery 
development in the I~ian Ocean include: 

(1) provision of capital, 

(2) provision of technical and managerial 
skill, and 

(3) accommodation of the interests of 
Indian Ocean countries and non-Indian 
Ocean countries. 

A possible mechanism for dealing with these 
problems is a Regional Fishery Development 
Agency. The concept is admittedly nebulo~s 
at present, and the various possibilities 
for the organization and operation of an
RFDA need to be explored and clarified. 
It could be a consortium of governments 
participating on the basis of shares 
purchasede An initial infusion of capital 
might be sought in the form of a loan frorr, 
IBRD or from a Regional Banko Actual 
fishing operations could be arranged with 



ingg highly0 ·skillecl 
aome form of 

:r1iza.tion p:i:'odtw'l:;s of opera 
al though this might be less frui·tful ,Ghan 
the production-processilv.s side of the 
businesse The activities an 
be particularly suited for in 
resources and 1 might constitute e, 
mechanism which could contribute to the 
management of such resources (in the case 
in which the Rli'DA ::included all i:rrterested 
parties and was itself carrying out the 
entire fishing opera:tion on the resource),. 

Wa recommend that ·the Commission 
arra,nge fo:r e, s,rn.dy of ~m RFDA 9 particularly 
with respect to whether such an organization 
could perform a useful function and what 
form i'ts strucJi;u.re and ion might take,. 
Advantage should be taken of' a,i1y analogous 
experience in related fieldsw as~ for 
example 9 perha,ps JGhe West Africa Rice 
Development Association. 

Resource Prospects a,nd Needs 

We will review the resource prospects 
and needs by geographic areas i ( 1) Eat:'rt 
Africa9 including Tanza.niag Kenyag and 
southern Somalia; (2) Gulf' of Aden, includ
ing northea.st Some,li®,~ Gulf of Aden 11 and the 
Red Sea.; (3) Gulf of Oman~ inolucling the 
southeast coast of the Arabian Peninsula9 
Gulf of Omanv and the Gulf between Iran and 
the Arabian Peninsula; (4) Ea.stern Arabian 
Sea, including the coasts of West Pe1dstan 
and west India.; (5) Weertern Bay of Bengei,l~ 
including ·the coasts of east India and 
East Pakistan; ( 6) Eastern Bay of Bengal~ 
including the coe,sts of Burme,g Thailandt 
and West M8,laysia; (7) Indonesia and (8J 
Ma.dagascci;r and Mauritius, including 
Madagascar, Mauritiusw and adjacent oceanic 
islandse In addition, we have commented on 
(9) shrimp and (10) tuna,s 

In Tanzania.g Kenya,w and southern 
Somaliaw the coastal areas are oh1:'.lcraoterized 
by a narrow shelf' 9 which is genej:oa,lly thought 
~Go be unproductive rela,tive to many other 
regions in the Indian Ocean region,, It is 

the,t ·t;h"1 na:t'Lire of' "'r.he 
i vity in the a1'ee, h<J,B been 

su:ffic:i~mtly assessed to evaluate 
~ accurately the oor1·t~effectiveness of 

progra,mmes which would 9 al though 
modest~ maJce ~ e;t lee,i:rt initially~ impo:r-ta:r:i.t 
contributions ·to the of the 

The be,sic meJGhod. of fishi:rig in 
is by srne,ll, unmotorized craft" 

~ storage, crther il1frastructure 
are limited~ and, so it is difficult to 
develop ma,rkets for products. Tanzania 
is a;ttemptiiig to solve this problem by the 
orea;tion of fishing ville,ges. In addiHon 
to the more or less clemersal types of fish 
which are caught by local fishermen, there 
are the high-value shrimp and lobster 
resourceso Although JGhese &,re caught in 
relatively small qu~ntitiesw both by 
traditiona,l fiEJher•men a.nd by some more 

""'"'-'"'"' but in some instances not 
successful operations, and although there 
he,ve 1)<:Hm some studies cm these species~ 
·the potentie,l of :the region for shrimp and 
lobsJr.e:r is :rzo·t clearw The pelagic 
resm:trces a,re likewise thought to be rather 
limitacl~ aHhough some clupEH>id catches 
hei,ve been made :l.11 the Za:nzibar Channel., 
The offshore tuna resources of ·the region 
are quite la,rge, but do not• for the most 
pa.rt~ enter the economy of the region even 
though ·there is at lesi,st one port in the 
region which is used as a transshipment 
base,. 

We :i;~cornmen(t .. a· resource survey to 
establish particularly the distribution• 
abunda,noe~ and potential yields of shrimp 
and lobsterQ Such a survey could also be 
designed to yield simila,r information on 
the stocks of demersal fishes., It could 
be oa,rried out by the ooordina,ted efforts 
of the R/V fil:!§l~ operated by the Kenya 
Fisheries Department; the 90-foot stern 
trawler scheduled to be delivered to the 
M~u:•ine Fisheries Resea,rch and. Tre,ining 
Inst:i:tu:te~ Kunduchi~ Tanz1mia in 1971; 
the R/V of the East African 
Marine Research Organization; 
and possibly other in Tanza:rii1't0 
'l1he staffs a:ntl. other faciLVGies of ·thesCJ 

should be :hwol ved as 
UNDP ox· oi•her t.:.lon 

fox' ·t;he ooordina/c:tcm,~ 



of this pro,jecl; ri.:ri.(1 fftrnh 
be iJ'hE:ire 

tYt hc?JJ'F~): eA:i /?.. b:ll,SE\ 

(2) it 1:::1 
:ivo of 

so "'tjhat i·ts progx·ess 
is :Ln ·this l::i.ght ~ and, 
( 3) for communi-
cation be~mem:i projecr'rn~ s~ and 
i:nd.ust'.r"'JI'@ 

Another development appropriate 
·to thi1:1 ei,l"fim, (as well a,s ·bo other o:tt'eas 
located nee,1~ ·the be~~d; lor1gl:tne ·~uwrf:tshing 
grounds) is an economic f('!la,sib.ili·by tria,1 of 
smaJ.l ( fou1~,0 crew) longline 
boats of the of thosE!! 
used in the of. ·thei 
Even though the yield of the Indian Ocean 
lo:ngline tun.a is approa,ching, a/G 11 or 
beyond ·the level of ·!;he sustained 
yd.elcl (depend.ing upon the in q_t,1.er~tion) 
and, thus, even though it may be over-
cap,i talized t:i,t the prod:t.1.oer 11:rvel ·i;h 
.resultant low yields for additional 
produodng units, such smalle:i:·~ "local" long>
line boats may be eoonomica4lly viable because, 
relative to the existing longline boat of 
(1) the much sma.ller capital investmerr'c 
(2) the much lower operating costsw (3) 
the much lower labour coatse Since the tuna 
catch ra.tes and a,re known, 
and since vessel construction and opera.ting 
costs can be a,pproxima:te~· rather closely, a. 
paper feasibility study of the operation of 
such boats can fairly readily ba made@ We 
recommend that as a first s·tep Jc;he Commis
sion arrange to he:ve stu::h a feasi'bili"ty 
study made@ If the results of this stud,y 
are positive, we recommend ·tlw,t feasibility 
fishing trials be carried oute In addition 
to Ea,r:rt Africa, other appropriate sites 

(011 ·!;h111 tuna, oa,toh ra,tes) 
include Ma,u.:r·i'tiu.s~ Indonesiaw 
Ceylo:nl' and India0 In selecting the 
specific locality for the feasibility 

s~ ·i,dnd. and sefJ, conditions, catch 
es of tuna throughout the yearw and 

ties should be taken into 
ac:icomt'~ (If ·there is e, strong seasona,l 
component in the tuna catch rates in some 
localities, fisheries suoh as 
shrimp should be considered for the ·tuna 
off·-see,son., ) 

AJ:though this aree, is close ·to pro
duoti ve longline tur1a grounds as we have 
already i:nd:i.cated.1 although substantial 
ca:'rnhes are made on these gl.'Ot:mds, and 
a,Hhough a;h lea,st some of these catches 
are ,i:;ra.m1shipped thTough a;b lea,st one looe,l 
po1..;; g very litJIJle is added. to the economy 
of Eas,r, Africa:n oou..ntries by these opf)ra-
t ions., These :t'esouroes couldp however~ 
contribute to the economy if one or both 
of the following sHuations obtained: 
first 9 tlw,t domestic fisheries were 
developed (see above) to provide a source 
of raw material (frozen) for export or, 
second, tha;b value was added to the fish, .. 
however they might be ca,ught 'II in the form 
of processing (canning) for export" In 
view of increasing demand for ·tuna in the 
world rnark.er'i:; and th0 levelling-off of some 
sources of supply, we_reco'!lP.lend .. t.hat the· 
governments concerned 1nvest iga,t e, 
utilizing the services of the Commission 
as a,ppropriate, the praotioabili·ty of 
either or both of these possibilities, 
poss:i.bly in the fo:rm of joint ventures .. 

Fina,lly, we recommend that the 
a,rra.ngements for the shrimp-demersal fish 
resources survey be left open-ended so tha.t 
upon the completion of this work there fi'l8,y 
be carried out a pelagic resource survey@ 

The northeast Somalia, Gulf of Aden~ 

No attempts has been made to refer specifically to the work of each FAO/UNDP 
Project 9 etc.,, in this region~ c:iven though use has been made of their results., 
All such projects and relatl'!3d a,crtivities are lhr'Ged in a subsequerrt report in 
this 



and Red areas are much riohe2~ than 
area immediately to the south0 The 
resources of the Gulf Aden include, 

anchovy, chub , as 
well as a variety of demersal 
There are presently two FAO/UNDP and one 
bilateral-aid exploratory fishing-resoiu~oe 
survey vessels operating in the Gulf of Aden0 
We recommend that some coordinating 
mechanism be established, making use the 
Commission if this is appropriate, to ensure 
that duplication of effort avoided 
that combined operations be out 
where this desirable,, Provision should 
also be made, presumably by the Somalia FAO/ 
U".NDP project vessel, to assess the oil
sardine resource off the northeast coast of 
Soma.lie.,, 

The known distribution of the adult 
oil-sardine around the border of the Arabian 
Sea and the much more restricted distribution 
(at least as presently known) of oil-sardine 
la:rvae suggest that there an important 
stock-identity problem., If, for example, 
the oil-sardine stocks off the west coast of 
India and in the Gulf of Aden are completely 
independent, then an oil-sardine fishery in 
one of these localities will have no effect 
upon oil-sardine abundance in the othere 
If, on the other hand, the oil-sardine in 
these two localities constitute a single 
migratory stock, then obviously a fishery 
in one locality will have an effect on 
abundance in the other., We. _recommend that 
the Commission arrange to have made a 
review.o:f the ·available information· to the 
end of (a) defining the stock-identity 
problem, if any, and (b) suggesting the most 
appropriate way to attack the problem in 
view of the nature of the fisheries and 
handling procedures (and keeping in mind 
tha,t this is a problem in the context of 
fishery development and management, perhaps 
international management)., 

The Red Sea. has anchovy and sardine 
resources and, in the southern half, 
important demersal resources., One of the 
main problems in connection with the further 
development of the demersal resources 
appears to be marketing, particularly with 
respect to those resources in the 

region, 
the Indian "'"'"""""" 
Ethiopia, 
consumption 
but ready .. .,.,_,.,._.,, 
other count:ries., 
Commission ~,. .• ·~··~~ 
study of mi:i1r>!t'"'~ 

the Red the result enooiu~ag-
ing, they should be brought ·to the 
of governments industry in the 
expectation that the fishery will 
without further stimulation., 

Development efforts for the 
species might well be left in Rn1~m:m~ 
pending the invest ions now in 
along the southeast coast of the .lfl.L'<"'u.i.a.u 

peninsula (see belaw)., In any 
potential stock-identity problem 
kept in mind .. 

Along the southeast coast of the 
Arabian Peninsula in the Gulf o:f 
there are important stocks of· sardine and 
tuna.. There are sardines in the Gulf 
between Iran and the Arabian Peninsula, 
anchovy in the southern of the Gulf, 
and demersal resources, including shrimp., 
Fisheries for the shrimp a-re already highly 
developed,, 

We understand that a private firm is 
presently investigating the feasibility of 
a fish-meal and -oil operation based on 
the sardine.. Whether or not this parti
cular investigation results in a commercial 
operation, such operations seem inevitable 
sooner or later., As an aid to 
such operations and to resource management, 
an assessment of the magnitude of the 



st;;i,ffed 
this purpose by a non~ 

cou:ir'G:r·y. If so this work 
should th o·t work in the 
aree. by ·the Comm:tssiont as well as any 
releva,nt <)r bi1s,t 

Within the Gulf proper ·there is a 
problem. with respect to ·the international 

of the sb.rimp resource and we 
will comment on this subsequently" Shrimp 
aside there is need for an assessment 
su:t.'Vey of the other resources in the Gulfe 
This could be out by coordinated 
work of the vessels of the Kuwa,i·t Government 
Fisheries Division and of the Trucial States 
Council., We recomrnend tha,t such a, survey 
be carried out.. UNDP or other participation 
should provide for the guidance-coordination 
of the project and for such other support as 
may be necessary@ In addition9 concurrently 
with this surveyw or with only a slight time 
lag, there is already enough known about the 
demersal resources of the Gulf to rationa,lize 
th1.:i development of a trawl fishe:t'Y, which 
could be financed with a development loan or 
w:~h private capital., We recommend that the 
Commission arran.ge to have the relevant 
in:formation S\unJTiarized for use by governments 9 
banks, and the sectore 

This is one of the best known and most 
heavily-fished areas in the Indian Ocean9 
p!lkrlicularly in the area, a,round Karachi and 
~long the west coast of India from Bombay 
li.!outh., Similarly, in India there is a la.:rge 
number of state, national, bila,teral, and. 
FAO/UNDP programmes all relevant to fishery 
development., We recommend tha:t <!:!, coordi-
na;l; mechanism be establishedw through the 
Commission if appropriate, to ensure 
coordi:na~ion and cooperationo 

In the area northwest of Bombay to the 
offing of the Rann of Kutch, there is e, 
fairly extensive shelf area which is knovm 
to be a prod_uotive ground for trawlinge 

We r<"cm11mend tlu;i;(; the~ 
'Go hB,V(l ·t;hEl 

form of fJ, po,pi':i:c ty r:drndy ~ 
'Ghat the of this 

1ic~ :cr1Gimulat eel by a broad. 
ect 

We unde:cs·/;and tha,t ·there may be a 
a verJGi cal 1y= 

·buna off ·'r;he lVlaJ<ran 
'rl10 Commission 

can ·be helpful in 
f~timulat th:i.r~ project and in any CJl':tse 
should follow its development and 
coordine,te other sur'Veys in the 
Gulf of Onum a.rea Ui it in order to 
obtain ·the results from vessel 
operations,, 

1I1here is presently a f:i.she:ry<
development ( explore;tory-fishing) FAO/UNDP 
project in Eaert concerned with 
demersal resom:•oeso We understand ·that a 
simile,r project for the demersal a.:nd 
pelagic resources of the east coast of 
India is under considerationo Beyond these 
two~ no e,clditional e::cplore;!;ory-fishing 
surveys a,ppear ... &0 be need.ea. at this time.,, 
There is at present an Asian Development 
Bank Mission looking into fishery
development problems in Ceylon. The 
Commission should defer consideration of 
any action relating to the area around 
Ceylon pending the report of the ADB 
Mission@ 

Al though ·!;he fisheries off the west 
coasts of (especially) Thailand and West 
Ma,laysia have g.rovm rapidly in recent 
years, there still remains a large 
undeveloped and largely unexplored area 
along the coast of Bu.rmao We recommend. 
that there be established e,n · explorator>J- ·· 
fishing survey of this productive a:reae 
There has been a draft FAO/UNDP project 
along these lines in existence for some 
time which has never been formally pr0=
posed. If there is an e:xploratory
fishing survey of ·this area~ it should 



be designed specifica,lly a,round the objective 
of fishery development0 

It may be possible to involve the 
Southeast Asian Fisheries Development 
(SEAFDEC) vessel Paknam and, if the survey 
were also to relate to the area off Thailand 
and Malaysia, the fishing-research vessels 
of those countries0 If these vessels were 
involved, other support should provide for 
guidance-coordination and as much operational 
support as may be appropriate© 'l'here may be a 
stock-identity problem with respect to the 
chub mackerel of this area, which may (or 
may not) migrate over areas off all three 
countriese Thailand and Malaysia have already 
established a mechanism to facilitate exami
nation of this problem0 Burma should be 
included, and we recommend tha,t the Commis
sions arrange for a review of the available 
information to the end of (a) defining the 
stock-identity problem, if any, and (b) 
suggesting the most appropriate way to attack 
the problem in view of the nature of the 
fisheries and handling procedures0 

Indonesia 

The area south of Indonesia, particularly 
off Sumatra, is one of high productivity. 
Although the shelf area off Sumatra is not 
large compared, say, with that of the Bay of 
Bengal, the average density of demersal fish 
is higher there than anywhere else in the 
eastern half of the Indian Ocean and is 
matched by only a few localities in the 
western Indian Oceane There is reason to 
expect that the offshore pelagic resources 
may also be abundant, not only off Sumatra, 
but south of the Lesser Sund.a Isla,nds as welle 
In addition, the Java Sea (lying, of course, 
north of Indonesia, and not part of the 
Indian Ocean) is known to be a productive 
area for both demersal and pelagic fishese 
From the standpoint of the development of 
the fisheries (and the economy) of Indonesia, 
both areas must o'bviously be taken into 
account. Thus, any broad development projects 
would necessarily involve both sides of the 
archipelago. We therefore recommend that 
there be established two fishery-development 
projects in the area: one for dernersal fishes 
and one for pelagic fishes. We understand 
the fishery-research vessel R. Ie Jalanidhi 

of Indonesia would be available ·'Go i-
cipate in such su:rveysa There is also the 
likelihood of bilateral assistance, and 
the possibilities for such assistance should 
be explored and ·taken into account in 
designing the survey. Infrastructure and 
marketing problems should also be identified 
and ta.ken into accounte 

Both the demersal project and the 
pelagic project will be closer to pre-
investment development work than they will 
be to exploratory fishing. The demersal 
project might well be modelled on the 
highly successful Thai-German project in 
the Gulf of Thailand which rapidly led to 
commercial development. Similarly, the 
pelagic project could be based upon the 
introduction of Philippine-style purse
seining with light attraction. Both 
projects could be expected to advance 
rapidly to the stage of commercial operai
t ion9 perhaps with the assistance of a 
development loan. 

Madagascar and Mauritius 

The potential demersal catches in the 
vicinity of Madagascar, Mauritius, and 
other oceanic islands is quite large0 
However1 there are FAO/UNDP fishery- I' 
development/exploratory-fishing projects 
in both Madagascar and. Mauritius and there 
is no need for additional work of this 
nature at the present. 

These islands are situated adjacent to 
productive tm1a longline grounds, and our 
earlier remarks concerning a smaller long
line boat apply here as well. 

Shrimp 

Because shrimp resources tend to be 
fairly localized, their fisheries initially 
are highly profitable, and they earn 
foreign currencyt there is a tendency for 
them to be easily overcapitalized0 In 
fact, we will in a subsequent section make 
recommendations relating to shrimp manage
ment in a specific geographic area® But 
there is a general need for mana.geme:nt 
strategy by both industry and government~ 
frequently in ·the face of inadequate or at 



least scanty information on which to ba.se 
management decisions© We recommend that the 
Commission arrange for a·paper review of 
shrimp fisheries in general to see if it is 
possible to develop a set of what might be 
called "rule-of-thumb guidelines" which will 
be helpful in the management of shrimp 
fisheries: i0eo, a.re there general features 
of the growth and development of shrimp 
fisheries which (a) can be predicted or at 
least recognized as they occur, and (b) are 
useful to both industry and government in 
the efficient utilization and mana,gement of 
the fishery? 

The value of the existing catches could 
be increased considerably - - perhaps even 
doubled in some cases - - if better handling 
and quality standards were practised© We will 
make a specific recommendation on this subject 
in a subsequent seotiono 

Recent work on a sorting trawl in the 
fishery for a panda.lid shrimp off the north
west coast of North America. has shown that 
such a trawl can reduce the catch of trash 
fish from 80 per cent to one per cent. The 
catch rate for shrimp was reduced slightly, 
but the sorting time on deck was so greatly 
reduced that crew size could be reduced from 
fov· t to three.. While these results probably 
cannot be transferred directly to other 
species in other areas, we recommend that the 
Commission make this information generally 
available in the Indian Oceane 

Finally, shrimp re.sources may exist in 
depths greater than those in which shrimp are 
presently fished and we suggest that those 
designing exploratory-fishing surveys keep 
this possibility in mind. 

There is, as we have indicated in 
several places, an international management 
problem with respect to the longline tuna 
fisheryo We will discuss this specifically 
P "\d in more detail in a subsequent sect ion. 

We may note again our earlier recom
me~~at ion for a paper feasibility study of 
tr.e operation of a smaller longline boat and, 
1:f:' the resu1 ts are positive, an actual 

feasibility trial. 

The potential for a large yield of 
skipjack tunas has been mentionedw Aside 
from possibilities in the northwest Arabian 
Sea which we have already specified, the 
most likely areas for the development of 
skipjack fisheries a.re in such island 
groups as the La.cca.dives, Maldives, 
Andamans, Nicoba.rs, those off the southwest 
coast of Sumatra, and the area around 
Ceylono Bringing the skipjack resource 
into fuller production and at greater value 
levels involves a number of technological, 
as well as other, problems. What kinds of 
live-bait species a.re available? What is 
their distribution and abundance? Are they 
appropriate only for day bait or are they 
hard,y enough to be carried for days or even 
weeks in live wells? Is purse-seining 
effective for skipjack fishing in the Indian 
Ocean and, if so, at what places and sea.sons? 
In view of increasing world demand for tuna, 
and, apparently, especially for skipjack, 
can value-added be increased? We recommend 
that the Commission arrange an examination 
of the skipjack fisheries in Ceylon, the 
Maldives, and the La.ccadives, to see if 
these operations can be (a) made more 
efficient, (b) expanded, and (c) can 
increases be made in value-added* This 
examination should take the form of a 
relatively brief field and desk study which 
would result in the preparation of a 
specific proposal for an investment project 
or for a pre-investment project, depending 
upon the results of the study. 

There may also be potential in the 
stock of the lesser-known tunas or tuna
like fishes including the black skipjack or 
little tunny, frigate mackerels, and bonito. 
We make no specific recommendation about 
these except to remark that those involved 
in exploratory-fishing surveys should be 
alert to the possibilities of these species. 

International Resource Management 

Where a fishery is exploited by more 
than one enterprise or more than one nation, 
excessive commitment of capital and labor 
is the general fate of that fishery unless 
management measures are taken specifically 



to preverrt ·thifJ overCOftlinitment o 
1!1hero is now 

a subs·t;;mtial litera/Gm.'e (ClirisJGYg ·19699 
Gullandg 1968a,~ ·1968b~ ·197·1) dlf3momrtre,t 
tha;I; high ed ra;l;es of profit ·l;o 
.!i£Lual fishing tend to dra,w more 
investment into the same f'ishery long after 
1;he returns ·to this investment~ for the 
fishery are iveo Except 
where s axe highly competitive~ 
this tendency toward overinvestment appears 
powerfully in ·!;he processing sector as well 
as in fishing" In Eixceptional instances~ 
these tendencies to an overfishing wM,ch 
threatens the shor-1;- ancl long-·term physical 
productivity of the fish reBource but 
the more genera,l ob,jeO'Hon ·to ove:dnveerl;men"i; 
is ·that it st:ii:J,rce capital reEwurces 
which might be productive in Bome other 
fishery or in soma other economic 

There are wholly na;ldo:oa,l fir~heriea in 
the Indian Ocean in which the 

ly or phyBioally optimum lEJVel of 
activity or of ty ma.y 

have been Yet~ to our 
knowledge 9 none of tlH'J ccmnt:cie<1 of the 

now has ·the ·to d~otermino c.iJ:1d 

enforce e, limit on the amount of eff'or~t 
committed to fisheries. 
there is a:t impo:r-tarrt 
fishery in wM .. oh effor·I:; has 

tht'3 optimumo No int ional 
machinery of <my kincl has yet been 

established, within ·the region 9 birt 
committees to consider ·!;he 1011g1ine tuna 
fisheries been established by the Corn-
mission and by "1.1he I:ndo.c~Pacific Fisheries 
Council,. 

Management policies for fisheries 
en"cirely wi'thin one nation are insepara,ble 
from the broader questions of national 
fisheries adminis,cra:tion and development o 

The appropriate managemenJc techniques will 
ve;ry according to the kind of resources and 
the structure of the industry in q-u.es·Hon, 
but proper implemen·l;a.tion of any of them 
requires a knowledge of the fishery B,Gock and 
i'ts dynamics, and the regular collection of 
information on la.,ndings and on economic 
condi t ionso Int erna/Gional organiza-t ions a.ncl 
biloi,teral-aid programmes on a com1try ba,sis 
may assist in building up tho institutions of 

fisheries administra;tion, Ertatistical 
services~ and resource a,na,lysis, but 
es·tablishment of the scope and manner of 
regulation is a :national problem reflect 
rui;tional assessmen·ts of development 
priorities,. (For instance~ the effective 
fishing pressure on a par·ticular stock 
might be limited to a Bpecified level 
either by the sale of a concession to a 
single~ highly capitalized enterprise, or 
by restriction of fishing rights to boats 
of a very small maximum size" The first 
alternative would probably be more 
profitable and might yield the governmenJG 
substantial revenue; the second might 
create more employment.) However, requests 
for gran·ts or credits for specific fisheries 

should. include· · ·~ 
.-;;.;:;,;;;,.~;;.;;;;;;~=a 

fishery 1 .. a:n.d a ape~ 
measures to be taken 

some instaJ1oes ~ 
or loe,nB should not be nw,de without a 
commitm<mJ~ on "the part of 1;he rec:i.pient 
nation to limit furthe:i:' entry into the 
fishery in order Jco protect the profitabi
lity of the investment in question" 

Two inves·bme11:t principles should be 
especially emphaBized: one regard:i.ng 
commero:i.al profitability, the other in 
respect to economic development policy: 

( 1) Whe:re a,ccess to e, fishery is 
unlimited~ the economic life of capital 
committed. to it the period over which 
·the inves·tment must be amortized - is 
~.reatly shortened.. In some cases H will 
lie :tn order for granting or lending 
agencies to calculate depreciei,tion over a 
period as short as three to five years in 
eve,lua;Hng project profH expecta;tionse 

(2) Some fisheries ventures will have 
good commeroia,l profit expecta;tions, 
oon111idered by themselves, but will waste 
capital and contribute nothing to economic 
development becsmse the.y are adcli t ione of · '1 
oa,pacity to an alres,d;;r fully exploHerl 
resourceo Ge:nel'ally speak:tng~ gra,n1a£ or 

whos'i'.) objec·tivt=i is economic 
mant should be confined to p:t'oj1;Jcti~ which 



will no'IJ result or 

te/Gion o:f' fish i:d:;ocks in 

are open-access 
ju:t'isdiot iono 
stocks, however, :i.s 

is su~bjeot 

because it presupposes among 
sovereign who have different objeotives 17 

price and cost si·tuations~ and 
different institutions in their own fisheries,, 
Two important fisheries of the Indian Ocean 
region have been identified by the Commission 
as immediate management problems, 
"9J:1d, evidence presented. to the .Commission has 
·eisrtablished cs,1210 tha,t ·t;c:.rbal 
effort in cases 

benefi"Gs f:t'om among Hs 
oipant;s,.. Even where it is conceded on all 

that addi·t:i,onal 
result in a substant 

effort will not 

or may imleed 
difficml't ·to 
'i;he fishery :is 

more by limi ion 
u __ ncontrolled 

of 
will 
tho 

The tu:na longl:ine of the Indian 
Ocean a tho:rny a:nd challenging 
problem in inter:nat ion.al management The 
:fishery is now almos·t entirely conducted. by 
timae from outsicle the 
Repuhlic of China (rraiwan) 111_ a,nd H.e_public of 

The rele;tive shaxes of these triTe'e 
·the catch l)EHm cha,nging ver71 ra,pid.ly ~ · . 
tmd nurnber of othe.r nat:tom1 a:re considering 
en/1Je1~ir1g the fishery despite evidence tha,t 
t:1,t1ditional effort will :i:·esult mairJ.ly in a 
further redistribution of a limited catch at 
higher coiErts of harvesting© Po·tential 
eY jansion in worldwide supplies of large ·tunas 
is limi tedw yet demand is expected to continue 
i·ta rapid growth (Broe.ilhead~ 1971) The 
resu1 t w:nl bi;;i f3, continuation of the long-

increas!'~ in wor·lcl ·tmw, w a.nd ·!;his 
ce:r-'Ga,in ·l;o e;!;·tract new entra,nts 

b<r!;h :from wHh:Ln end out 

acc1oun!; -'che 
to e:n:l.;e:t"' -'1Jhe c:u1d. musi; 
a oon·tinuous rea,djus·tment of to 
reflect ·the :realloca·Hon which 
would occur in ·the a,bsence of regula,tion@ 
Otherwise~ ma,n<:i,gemerrt will be impossible~ 
because some nations may regaxd it as in 
·their in·terest to outside any agree-
ment The impor11anoe of including aJ.l 
potential part :intensified by 
the fa,cl; that successful management will 
assure high oatch-i;<r-~effort re,tios and high 
profitabili'ty, am:t ·thereby make entry into 
the fishery even more attractive than it :is 
now" Moreover management objectives riw,y 
1Je ed fishing interests in 
presently participe:'G:i.ng nations attempt to 
preserve or increase ·their sha,res of 'ihe 
ca:tch by transferrir1g e:ds'dng oapaoi'ty ·to 
11fla.gs of convenience" or to bases in non~ 

ing 

The immed:i.e,te objective of ·tuna 
r&t.nagement; :in the Imlian Ooea,n would be e.,n 
agreemEmt among the three :nations now 
comprising ·the liulk of the fishery on means 
of limiting effor~t 'l1hree possible 
mecluirtlsms for obta:i"ning such an agreemenJi; 
are Jr,he Indian Ocea,n Fishery Gorn.mission, a 
body cleci,li:ng with ·the world. tuna. problem as 
a whole, and negotia;!Jions directly among 
·those cou:ntriesa Over a longe1" period.~ e,ny 
stable management; regime mus'G include those 
three na;tions e .. nd all the potential entra,nts 11 
both inside and. outside the Indian Ocea,n 
region* The Gomrnissionf of cou.rse~ is 
attempting a co:nstructi1le i:r'l;art on ·this 
problem 'l:;hrough :its Gommi ttee cm 
ment of India11 Ocean 

The shrimp of the Gulf 
be,cween Ira,n i;md the Arabian Peninsula 
present a lesser order of difficulties .. 
Here, also, there is evidence tha,t some 
parts of these stocks are already ove1'-
e:x:ploited e,nd that a further in 
total capaci'ty :is not warranted... In 
contrast to the Indian Ocean tuna fisheries~ 
however, these ertocks exist within an 
almost wholly enclosed body of water& The 
probable pa,rticipants in the fishery are 
known wi·t;h a reasonable of 



confidence, and are confined to the countries 
bordering the Gulf, since most of the shrimp 
i:rtocks occur within territorial waters., These 
countries have moreover made considerable 
progress in dividing the potential undersea 
resources of the Oulfe The prospects for 
a,greement on a management regime for these 
fisheries seem reasonably good1 and we recom
mend that the Commission initiate a 
conference of the Gulf countries with the 
objective of arriving at a dl·a~ management 
Convention on shrimp, and perhaps on other 
ma,rine resources of the Gulf., 

Further development of the fisheries of 
the Indian Ocea..n will almost certainly bring 
new issues of international rivalry and over
corM11i·tment of fishing effort@ Potential 
problem areas are both demersal and pelagic 
stocks of the Straits of Mpzambique (note 
here an overlap with the area of the Inter
:na,tional Commission for the Southeast 
Atlantic Fisheries which, in the Indian Ocean, 
includes the area north of 5oos and west of 
of 40°E because of the distribution of the 

Product .Acceptability and Markerting 

Product acceptability, of which quality 
control is one aspect, is a continuous 
problem in all food-processing industries., 
In fisheries these difficulties are 
exacerbated by the very perishable nature 
of the raw materiale For a variety of 
reasons, fish are difficult to process 
well, and, furthermore, the requirements 
for acceptable processing are constantly 
being upgradede For example, the elimina
tion of biological contamination has long 
been recognized as a key difficulty in the 
processing of fishery productse Recent 
developments indicating the presence of 
chemical contamination (such as mercury 
content) may force radical changes in 
processing methods and may even prevent 
certain products from reaching important 
marketsa Finally, consumer tastes and 
preferences are continually shifting, 
requiring the development of new products 
and the modification of old ones. 

fishes .with which it is oon9erned); the Gulf We have been particularly impressed by 
of Aden and the Coast of Oman; the upper the opportunities for increasing value-
.Arabian Sea; the South India-Ceylon area; the added in the shrimp industry at very little 
Bay of Bengal; and the sea south of Indonesiae addi ¥ml -cost, rela.ti ve to the existing 
Proposals for further resource assessment or production a.nd processing costs. We have 
for development projects in these areas should also been impressed by the need for 
take into account these management issues; information about marketing procedures and 
funding of such operations might be conditioned outlets, particule..rly with respect to items 
upon the contending nations' taking steps of international trade@ 
toward resolving these issues@ 

The Commission will, of course, be kept 
informed of the activities of its Committee 
on Management of Indian Ocean Tuna, as well 
as of the activities of the Indo-Paoifio 
Fisheries Council's Committee on Management 
of Tuna in the Indo-Pacifio Region (which will, 
in fact, meet jointly with the Commission's 
Committee)o We recommend that the Commission 
also keep itself informed concerning the 
activities of (1) the Indo-Pacifio Fisheries 
Council 8 s Working Party on Economic and Social 
Aspects of National Fisheries Planning and 
Development (which is to arrange a symposium 
on this subject for the Council's 16th Session 
in 1974) and ( 2) the Working Party on 
Scientific Advice to Fishery Management and 
Development Bodies which may be established 
by the Advisory Committee on Marine Resources 
Researohe 

As a first step to grappling with this 
diversity of problems, we recommend that 
the commission arrange an Indian Ocean 
Fishery "Conference on Product Acceptability 
and Marketing Problems.," Topics that should 
be covered by such a Conference include: 

(1) Methods and techniques for 
handling raw fish of various kinds, both 
at sea and ashore0 

(2) Appropriate standards in relation 
to biological and chemical contamination. 
In many instances these standards are 
relative to the preferences and levels of 
acceptability standards in the markets for 
the end product., 

( 3) Quality control in prc.lcessing0 
(a) Quality requirements for 

products appropria:h11 for different llk'lrkets 



(b) Evalua:tion of JGhe costs of 
qi.lality control in manuf'a.ctu:r·e and the impli-
cation of these for· ·thll"l choioe of 
alternative markets for end produetse 

(o) The possibilities of increas
ing the valu&-00.ded in manuf'acturing by 
improved handling, additional processing, and 
the development of new end productse 

(4) Marketing 

(a) Evaluation of the markets 
within the Indian Ocean area and the 
standaxds and preferences within those 
markets© Analysis of other barriers to pro
duct acceptability and use, such as specific 
handling problems, duties, and ta:riffs0 

(b) Markets outside the Indian 
Ocean a:rea0 This should include analysis of 
relevant dimensions of important markets for 
principal products© 

(5) Producers associations 

The possibilities for, and desirability 
of, establishing a.rear-wide associations of 
producers organized along lines of common 
interest, such as by Commodity Groups, should 
be e;icploreds Associations of this type exist 
in many parts of the world .and when they a.re 
effective they can make an important contri
butions They can assist individual producers 
(countries or firms) with production problems, 
in finding new markets or expanding old ones, 
and with new product development0 On an 
area-wide basis, they can develop markerting 
programmes, conduct institutional advertising 
campaigns, etc0 

Finally, the Conference should be 
orf):ulized in such a way that the topics listed 
h1:ft1e, and others if appropriate., a.re 
cor,d,dered in a realistic way and that the 
rJcommenda.tions arising from it are stated in 
terms of specific, practical steps that may 
be ta.ken in solution of the problems identi
fied during the course of the Conference© 
The Conference should be designed primarily 
for the benefit of industry (and, to a lesser 
extent, of governments) and industry should 
be involved in the planning and organization 
of the Conference. 

Tra,ining and. thf:i Role of Government in 
Development 

These ·two topics are considered ,jointly 
because they have certain elements in 
common. One of ·the philosophica,l positions 
underlying this ent report is a :reoogni
t:ton of the importance of building instit'1J:-> 
tions: institutions tlw,t will be the ~,sis 
for a pattern of fishery development, 'i;hat 
will ma:rimize the gains from ·these resources 
to the peoples who live on the margins of 
the Indian Ocean. The way in which men are 
encouraged and p:repe,:r~d ·\;o folloW a career 

· in fishing and the we,y in which the 
fisheries are regarded by governments are 
at the heart of such an imrbi tu.tional frame
work.. The manpower a,nd the skills required 
in the development and operation of Indie~1 
Ocean fisheries run the ga.mut, from govern
ment administrators and lending.officers in 
financial institutions, to ·\;he oper13, tor of 
the smallest unit in the inshore fleete 
Fortunately, in almost all instances the 
tasks do not require a level of skills that 
cannot be acquired relatively quickly by 
those already trained in other fields.. On
the-job training is one of the most 
effective ways of rapidly developing a 
manpower pool of skilled operators in any 
area of enterprise© The types of fishery 
projects proposed above should, where 
appropriate, provide for manpower training 
as part of the project coste The planning 
of 1 for example, a. joint ven·ture should 
include a program for training the nationals 
of the host coWltry for all operations© 
The individuals trained in this fashion 
11on the job" have employment at the tasks 
for which they were trained, a condition 
that may not be and, in the past often has 
not been, fulfilled by broad general 
training programmes. 

Labour mobility may be improved~ and 
hence the supply of trained manpower in 
the fisheries increased, by removing or 
reducing institutional barriers to entry 
and by retraining programmes@ Institutional 
barriers to the entry of individuals with 
skills should be reduced or eliminated. A 
thorough re-examination of standards and 



·the 
vessel which in 

aey ocean'? Any of 
can be accomplished. will ot:mh•ibute to a 
reduction in the oost of manpower training 
as well as speed~up the course of 
development. Retraining programmes are very 
efficiell'I;. The prooeBs of economic clevelop~ 
ment is always somewhat so th<'l,t 
certain sectors of any economy may be con~
ertrained from rapid g·rowth by a irumpower 
shortage while others are 
unemployment0 'Ilhe exploration of this kind 
of paradox involves both economics and 
sociology. Individuals may not know about 
conditions in the labotL!' li1"'1rket elsewhere 
a.n<l therefore may be unable to take 
advantage of the alternatives potentially 
available to them* Or for reasons of family~ 
social custom and atti·tude 9 or other pel.'sonal 
reasons~ they may be unwilling to change 
their life styles.. No one should m1de~~ 
estima,te the reality of these barriers to 
labour mobilityo But at the same time they 
are amenable to modificationse If a country 
has a pool of skilled ind.ividuals - - for 
example, engineers with university degrees 
- - who are underemployed or unemployed~ a 
well-designed retre,:t:ning programme can 
quickly i::md relatively cheaply shift a 
number to al terr1a;tive occupations.. It is 
important th<'l,t such programmes should stress 
the advantages of the shift~ make clear ·!;he 
na:ture of working conditions in the new 
occupation, and~ to the extent possible~ 
finance the transition© 

Special ma.npower train:i.ng progra111mes 

g«Yvernm.en·t s ~ 
i:;icJdvities 

of the 
fisheries in each country.. The or 
gover:nll1enJml tmi ts the fishing 

the processors, and the 
people should i~,n participate in the 

of these schools" Visitix1g 
lectures~ semina..rs and visi"ts ·to plants anct 
vessels shoulcl a,ll of a continuing 
int era,ct ion between act the 
industry and "the educational mechanism" 
This will help ·!;he two aci;ivit 
aJ1d addi"tional suppo1"1; for Jche schools., 

are also very useful.. On~the-job t:re,ining Regional training programmes may be 
and improvemen,rn in le,bour mobility will not advantageous for ce:rta,in types of fisheries 
solve all the manpower needs of the fisheries,,education., 'l'his would assist those 
They will, howaver~ make a significant countries whose resources do not permit them 
contribution to those needs. They ha,ve the to provide adequa;'i;e m:::hools by the 



to a,,t 
of their 

It is difficult 
0to change the traditional order s,nd 
structure0 Yet if fisheries ~.re to developw 
they will 8 in certain countries, 

consideration than they have thus 
Consideration of 

1""••"'~'"'"1" budget but 
in status SJ1d 

of ·this can come from the sort of 
activity described with respect to training 
schools, a higher level of intex-relationshi~ 
between those actually operations 

those responsible for planning or 
~~'!;J.lJ~ :J>rojeots 11 as well as the regulation 

fisheries@ The Commission can also have 

# 

encourage 
"'i:;o look upon 

i:ri ·~he 

To SUill up, "tie believe there are 
or eduoa;tional needs the 

But in believe 
that insti tut io:na.l only 
when the rapid growth of fishery 
(industry) the supply of needed man-
power0 (A is the FAO/UN.DP 

Fishing Training Centre Puss,n 
supplied the personnel for the rapidl¥ 
ex1PC1J'ldinti: '-""·'n"".~''" tuna longline ") 
otherwise, we believe that training needs 
can best be met by trainingo 
Therefore, we recommend that development 
projects include for O:l'l:-the-job 
trainingm not only through association with 
the project, but by working with ll'l:n1orc)n:r•il'I: 



CHAPTER VII 

OTHER PROPOSALS AND CONSIDERATIONS 

Proposals From Consultants' Reports 

The reports from the several con-
sul tants9 which follow in this series, 
contain a number of recommendations in 
addition to information reviews. Many 
of these recommendations and much of the 
information have been embodied in one form 
or another in the preceding chapters. 
Those points which were not thus included 
and which we believe require special 
mention follow here. 

Mangrove Swamps 

In discussions of aquaculture in 
general, or coastal aquaculture, or of 
country fishery-development plans, the 
statement "We have x-thousand hectares of 
mangrove swamps available for conversion 
to coastal aquaculture facili tiE11!1tt is 
frequently encountered, as though these 
areas were the same as money in the bank. 
It is true that, if these mangrove swamps 
are to be converted to other use, the 
most appropriate use probably is coastal 
aquaculture. But we do not believe that 
thi ecology of these areas is sufficien·tly 
well-known so that even the practical 
ecological cos·t of destroying the swamps 
i.e., the loss of the areas as a nursery 
ground for shrimp a:nd fish - oo.:n be 
included in the cost-benefit estimates. 
It mavr be that their value in this rega,rd 
is negligible~ or it may be that their 
value in this regard is so great that any 
coastal aquaculture scheme based on con
verting mangrove swamps could o:nly result 
in a net economic loss, or it ml'iliY be that 
under judicious management they may be 
used for both natural production and 
aqua.cul tu.re. The point is that there 
simply is not enough k:now.n -'rn make an 
ip.telligent choice from among these 
alternatives. What is needed, as a 
first step, is a summary of the existing 

ecological information on mangrove sw~unps, 
particularly with respect to their 
importance as nursery grounds of 
commercially important fishery resources 
or their importance to commercial fisheries 
in any other way. We recommend that the 
Commission arrange to have such a summary 
made. Following the completion of the 
summary» the Commission can then decide 
what additional work, if any, needs to be 
undertaken. 

The productivity (of fish) of coral 
areas and the behaviour of the fish as 
this relates to the ease or difficulty 
with which they may be captured in 
c0mmercial quantities are very little 
known. There are extensive coral areas 
in the Indian Ocean in the f o::rm of 
oceanic banks, atolls, and fringing reefs. 
How best to harvest and manage these is 
not known, but 9 owing to the numbers and 
diversity of species present, it is cer
tain that this will have to be done on 
some general, simplifying basis rather 
than on a species-by-species basise As 
in the case of the mangrove areas, the 
first step is the preparation of a summary 
of the existing ecological knowledge of 
coral areas, particularly as related to 
fish productivity, harvesting, and manage~ 
ment of fishery resources. We recommend 
that the Commission arrange for such a 
summary. Decision about addi·~ional 
action should be deferred until completion 
of the summary. 

Collections of fish eggs and larvae 
ca.n be very useful in determining the 
abundance and distribution of fishery 
resources, as well as their very presence 
or absence. If, however, the means of 



making the collections? sorting the samples, 
and identifying the fish eggs and larvae, 
which are all very costly, has to be cha,rged 
completely against fishery development, ·then 
this is a.n investment which would rarely, if 
ever, be made. On the other hand, if most 
or.all of these components are already 
charged against other undertakings a.nd can 
be made available at little or no cost, 
then full use should be made of such 
opportunity. Fortunately, such an 
opportunity exists in the Indian Ocean region. 
~'!here is at Cochin, in south India, the 
Indian Ocean Biological Centre, started under 
the aegis of UNESCO and now included in the 
structure of the National Institute of 
Ocea..:nography. The IOBC is fully staffed 
for plankton work and, in fact, has already 
exarnined nw,ny of the collections resulting 
from the International Indian Ocean 
Expedition. We understand that the IOBC 
would be willing to continue work on Indian 
Ocean plankton samples, particularly with 
respect to fish eggs and larvae, provided 
tha4t the samples could be made available. 
Samples could be collected at very little 
additional cost by FAO/UNI>P and national 
vessels operating in the Indian Oc_ean. We 
recommend that the Commission verify this 
interest on the part of the IOBC and make 
arrangements to have the collections made. 
Particular attention should be paid to (a) 
the design of the sampling programme, (b) 
the kind of net used and the method of 
hauling, (c) preservation storage, and 
handling techniques, and ~ d) identification. 

Resource Information From Ex:ploratory
Fishing Fishe:ry-DeveloEment Projects 

During the course of the projects which 
involve fishing, a great deal of information 
is accumulated on the identity, distribution, 
and abundance of fishery resources. Aside 
from any publications which may result from 
such projects, there is apparently no 
organized way in which all of this 
a.ccumulated information is presently ertored 
and no way in which it can be readily 
:retrieved and recombined in various ways. 
T11is situation could be obviated if a 
standard form were available on which the 
pertinent i:nforma:tion ( includine certain 
environmental data) could be recorded and if 
such forrr1s 7 sSter beine completed aboard 

(a) to have an 
designed, (b) to 

·an projects in the Ocean co-
operate in supplying the desired i:n:for-
mation, (o) to have these 
generally e:vai lable through the regional 
stati (or otherwise if 
suoh is not established)o 
While we ze possible advantages 
in considering this problem together 
with similar problems from other 
geographic we recommend that this 
action Indian Ocean proceed with-
out being linked, thus made time-
depend.ent11 with problems 

It is also 
the desirability necessary 

to i:neure oomparabi li ty of 
area to area.o Such 

area comparability will oom-
resouroe and 

facilitate economic-feasibility projections. 
Compa.rabi 1i ty can be through the 
use of standard and techniques or, 
if, as is likely, this is not feasible, 
throu_gh inte~ibration of the 
different of used~ Neither 
of these will be costly; ,they 
probably could be covered by normal · 
operating costs. This procedure is 
pa.rtioularly important in the case of 
trawling, sinoe there is alread;y a large 
bod;y of nstandardized" data for the 
In.do-Malay regions. 

We believe that it ~ sometimes, 
perhaps frequently, be advantageous to 
operate projects through contracts with 
appropriately specialized institutions or 
firms rather than by reorui ting a full 
project staff. We realize that this 
is already done occasionally but believe 
that it might profitably be done more 
frequently. We recommend that this 
possibility be seriously considered for 
each new Indian Ocean project. Similarly, 
we b®lieve that it ma;v frequently be more 

ci to charter vessels than go 



While 
report to 



in 
eapeoially call 
the attention of 

There a number of policy 
or guideline proposals in the 
sections o:f' thia report. A more are 

Some of them may appear 
to be so obvious as to constitute truisms; 
still, it seems worthwhile to · them. 

recommend, as we have done in 
speoif'i o instances throughout the report, 

use be made of existing faoili ties 
possible, as opposed to the con-

stitution duplicating or overlapping 



facilities. This will 
just mentioned.~ of avoiding duplication. 
It ma,y have tl'J.e of 
use of a physi fa.cility 11 suoh as a 
ship or of' increasing the capaoi ty of a 
physical faoili ty ashore by building on it 
as a nucleus. The greater use of an 
institution, in the sense of a group of 
people, should aot to strengthen it in the 
oommunity0 

Wa think that, clearly, no one country 
will wish or be able to afford all of' the 
possible kinds of fishery-d.evelopment 
activitieso Thus, choices will have to 
be m8Aie. Some of clearly be 
determined by the distribution of ref!lcruroes, 
others by cultural oha:raoteristi and 
still others, perhaps, by process of 
accommodation with other oountrieso 

Qui"t;e frequently, if not invariably, 
ezploratory-fishing/fisher;y-development 
projects have aa their objectives: (1) the 
oonduct of exploratory fishing in the sense 
of e:uJJtining the eoonomi o feaaibili ty of a 
fisher-:y, (2) the training of vessel · 
crew-fishermen, both.to be carried out 
simultaneously (in the course of the swne 
operation)0 It seems quite clear, 
particularly in the case of highly 
sophisticated that these two objeo-
tives are mutus,lly exclusive and that to 
attempt them simultaneously is to invite 
fei lure. If economi o f easi bili ty is to 
be examined, it should be done in the best 
possible circumstances (with an experienced 
crew). If done otherwise, a potentially 
val"lll3.ble fishery m~ appear wrongly to be 
eoonomioally infeasible. Once the 
feasibility has been estabiished, then the 
training objective can take precedence. 
(And i :f' the fi shecy is not eco:w:nni oolly 
feasible, why train fishermen?). We do 
not wish to overstate the problem, of 
course, and there are obviously instances 
in whi oh the exploratory fishing can be 
interrupted for a dSiV' or two from time 
to time to allow for training demon
strations for fishermen of the area 
where the feasibility trials have been 
taking placee But we do recommend tha.t 
in further projects the distinction 
between these two functions be clearly 
appreciated and that they be separated 
operationally. The same genere,l oommeu.t 

It is cipa.ted that, as many o:f the 
projects develop, I:BRD or the regional 
banks will become involved either in making 
loans or providing teohni assi 
Such institutions should be involved very 

in the development process, not 
only so that they may more effectively 
oarry out their work, but so that the 
Commission may the benefit of their 

elds of competence. 

perhaps erroneously9 
included in our proposals 

as this posed bly to 
111BJrunc'D't.l'@ll 1i111Wl'!nllna as nursery grounds at 

fish), in part because some 
., .• .-AL"''" the interest of the 

Cornmission in thi e subject. Al tho'U&h 
mariculture not epeoificeJ.ly mentioned 
in the Commission's Terms of Reference, 
it clearly is not excluded. The 
Commission9 during the cour1:H:'I of' 
i ta two not oo:nsidered the 
subjeoto We reoommend that the Commission 
oon:firro its intent to include mariculture 
in the concept of fishery development and 
thus in the process of project identification 
proposed to be out by the T.eohni cal 
Staff. We assume the Commission will wish 
to its cooperation with the !ndo-
Paoifio Fisheries Council to include 
mari culture, particularly with respect to 
the activ.ities of the Council's Working 
Party on the Eoonomi os of Aqua.culture whi eh 
might be made a Joint Working Party. 

Fish Protein Concentrate 

We have not included fish protein oon
oe:ntrate (FPC) in our proposale for a 
variety of reasons. The processing tech-
nology is still new and oomplex. Marketing 
is difficult in view of' the quality and 
packaging standards established by the 
UsS@t for example© Desirable characteris-
tics of FPC ve;:ry widely in differant 
parts of the world., Karke'ts and demgnd 

FPO manufacturing 1~e
supplies of 

the "'"""""''"' 



The previously problem the 
accumulation, in area11 where there 
expol!mre11 of DDT (or oolorina:ted 
hydrocarbons in general) in body 
well and does not to be a 

ftT'll <1nJIM impediment to the utiliza:tion 
"'""'"-'-JU"" fii!!hes0 The more recent 
over mercury in 
in fact, so that it is as yet 
impossible to a."01or!u realistically their 
implications vi product 

seems certain that this 
particula:r problem will be 
investigated in Japan and the t10S0 11 not 

It seems quite likely 
that a whole new broad line of enquiry will 

been stimulated by this finding9 
reports of other contaminantB11 as well as 
improved understanding of fish; p!wsiology 

ecology9 can be anticipated., 

# 

<::>1,R;i,1A1;;1121 of ·the obvious impliea-1Gions in 
development~ the Commi saion rney· 

wish to keep itself infcn."'!ned of developmen:ts 
thil'i:'I area, and we recommend 

it do so., 

of' th<!! Suez 
~ ooour9 will have 

two obvious effects on Indian Ocean 
fisheries@ It will provide a 
route to European and North 

lllaI'kets fishery produc--tilil and 
& i:nore direct sou:roe of supplies ( e0g,. 11 

p!U'ts 11 electronic equipment 9 )Q 
At the same time it will impply a 
shorter route to Indian Ocean 
grounds to vessels from suoh co1nrtries11 
for oocample11 as Greece and the USSR11 
so the amount of fishing by non-
Indian Ocean oountries could be 
to a.ppreeia.bl;y a We mention 
these two of in passing11 
sinoe they must taken into the 
planning process some point0 The 

countries., 

would also rewl t in an .L'"'"-'"'"~ 
in the Indian vu~:i~ 

f':rom some European 





CHAPTER VIII 

COSTS, FUNDING, SCHEDULING, AND PRIORITIES 

The essence of this chapter is contained 
in the lengthy tabulation which makes up 
most of the chapter,. In this tabulation the 
recommendations or proposals are grouped in 
five categories. The proposals are ranked 
'b1 priorities (A, B9 c, or D) within each 

the categories themselves are .ll2l 
ort1e:r:•ed. 'b1 priority., Also shown are the 

in which the project should begin, its 
duration, oo.t, number· of vessels involved, 
possible sources of support, explanatory 
comments, and a to the page on 
which the recommendation is discussed in 
the report., 

ill of this is reasonably straight
the assignment of priority .. 

It not possible to make a meaningful 
priority assignment without knowing what 
:funds are available, since the significance 
attached to differe:at proposals will vary 
aooording to whether the funds available 
.are x, 10X or 1oox. Furthermore, with 

to country proposals, there will 
obviously be some variation in the vigour 

with which individual countries support 
the proposals, so that a. pr~ject of first 
priority may not be vigourously promoted 
while one of second or third priority is" 
There may be a. tendency to support 
inexpensive projects before expensive ones 
or easy projects before difficult ones, 
regardless Of priority, and BO One 

Som.a statistics on existing projects 
in the region may provide useful terms 
of reference in which to consider the 
proposa.ls0 There are presently nine 
projects whose total costs are $17,307 9 2370 
Individual project costs range from 
$656,900 to $3,047,778, with an average of 
$1,923,026; the UNDP contributions range 
from $360,600 to s1,898,700, with an 
average of 81,062,8440 The durations range 
from two to five years, with an average of 
4.2 years. The proposed east coast of 
India project will have a total cost of 
a.bout $311 500,000, a. UNDP contribution of 
s2,400,ooo, and a dtll'a.tion of six years" 

The tabulation follows: 



PROJECT PRIORITY IN DURATION COST 

I., Investment Projects 

1., Trawl fishery feasibility, A 1 3 months $ 8,500 
Gulf between Iran and Arabian 
Peninsula 

2., Trawl fishery feasibility, 
NE Arabian Sea A 1 3 months s 8,500 

3., Skipja.ck tuna fishery tea.ea-
bility, Indian Ocean A 1 6 months • 18,000 

4., Small-boat tuna longline 
fishery feasibility, Indian 
Ocean A 1 3 months s 8,500 

5 .. Small-boat tuna longline 
fishery trials, Indian Ocean B 2 2 years $ 2701000 1 

a 313,500 

II .. Pre-investment Fishe~-Develo~ment 
Surveys 

1 .. Pelagic fish-assessment sur-
vey, NW Arabian Sea. A 1 1 year $ 430,000 (1) 

2. Demersal fish-assessment 
survey, Gulf between Iran and 
Arabian Peninsula 1 2 years s 320,000 (2) 

)e Demersal fishery development; 
introduction of trawling, 

(1) Indonesia B 2 3 years I 470,000 

4. Pelagic fishery development; 
introduction of purse-seining 
with light, Indonesia B 2 2 years s 505,000 1 

5. Shrimp, lobster, and demersal 
fish-assessment survey, East 

(2) Africa c 2 2 years $ 260,000 

6. Exploratory fishin8'-fishery 
development survey, Burma c 3 3 years $ 895,000 1 

7. Resource-assessment informBP" 
tion from fish eggs and 
larvae D 1 5 years $ 50,000 

$ 2,930,000 



POSSIBLE SOURCE 
OF SUPPORT 

IBRD, UNDP, bilateral, 
country 

IBRD, Asian DB, UNDP, 
~ilatera.l, country 
IBRD, Asian DB, UNDP, 
bilateral 

IBRD, African DB , UNDP , 
bilateral 

IBRD, African DB, Asian DB, 
UNDP, bilateral, country 

IJNDP, bilateral 

UNDP, bilateral 

UNDP, bilateral 

UNDP, bilateral 

UNDP, bilateral 

UNDP, bil at er al 

UNDP, bilateral 

67 

COMMENTS 

Number of vessels shown in parentheses indicates 
vessel costs are not included in cost figures; in 
this case it is assumed that vessel will_be P:r<'
vided under a bilateral programmee 

Plus country contributions of two vessels, local 
crew, operating costs, counterpart staff9 local 
facilities 

Plus country contribution of vessel, local crew, 
operating costs, local facilities. 

Plus country contributions of operating costs, 
counterpart staff, local facilities (could be 
combined administratively with preceding project). 

Plus country contributions of two vessels, local 
facilities. 

Plus country contribution of operating costs, 
local crew, counterpart staff, local facilitiese 

Most costs can be borne by existing projects and 
institutions. 
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BEGIN NUMBER 
PROJECT PRIORITY IN DURATION COST OF 

YEAR VESS 

IIIe Feasibility and other studies 

1 • Feasibility of marketing 
Red Sea demersal fishes A 3 months $ 8,500 

2. Joint-venture review and 
drafting of agreement and 
law A 1 year $ 28,000 

3. Shrimp fisheries review 
for management guidelines A 6 months $ 16,000 

4. Currency-valuation problems 
review A 1 3 months $ 8,500 

5. Increased value of tuna 
fisheries, East Africa B 1 12 months 

6. Oil-sardine stock identity, 
Arabian Sea B 1 3 months $ 8,500 

7. Chub mackerel stock identity, 
eastern Bay of Bengal B 1 3 months $ 8,500 

8. Function and form of Regional 
Fishery Development Agency c 2 6 months s 16,000 

9. Vessel and equipment improve-
ments c 2 2 years s 56,000 

10. Inventory of harbour needs 
and sites c 2 2 years $ 56,000 

11. Government cooperatives and 
enterprises c 3 1 year $ 28,000 

12. Importance of mangrove swamps 
to shrimp and fish production D 3 3 months $ 8,500 

13. Coral-area fish production, 
harvesting, and management D 3 3 months $ 8,500 

$ 251,000 



POSSIBLE SOURC 
OF SUPPORT 

UNDP, IBRD, African DB, 
bilateral 

UNDP, IBRD, African DB, 
Asian DB, bilateral 

UNDP, IBRD, African DB, 
Asian DB, bilateral 

UNDP, IBRD, African DB, 
Asian DB, bilateral 

UNDP, bilateral 

UND'P, bilateral 

UNDP, IBRD, African DB, 
Asian DB, bilateral 

UNDP, IBRD, African DB, 
.Asian DB, bilateral 

UNDF, IBRD, African DB, 
Asian DB, bilateral 

UNDP, bilateral 

UNDP, bilateral 

COMMENTS 

Activity would b.e carried out by countries and 
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BEGIN NUMBER 
PROJECT PRIORITY IN DURATION COST OF 

YEAR ELS 

IVe Institutional and man!£ement 
arrangements 

1 • Commission Technical Staff A 1 5 years s1,070,ooo 

2. Regional statistical centre A 1 5 years s 275,000 

3. Fisheries Joint Venture 
Advisory Board A 1 5 years 

4. Coordination Gulf of Aden 
aotivi ties B 1 5 years 

5. Coordination E. Arabian Sea 
activities B 1 5 years 

6. Storage-retrieval project 
resource information · 1 5 years 

7. Meeting on Management 
Shrimp Fisheries, Gulf 
between Iran and Arabian 
Peninsula. c 2 1 week 

8. Information on shrimp trawls c 1 1 week 

11,345,000 

v. Conference and training 

1. Management fellowships and 
seminars A 1 5 years $ 100,000 

2. On-the-job training A 1 5 years 

3. Conference on Product 
Acceptability and Marketing A 2 1 week $ 30,000 

'$ 130,000 

$4,969,500 



POSSIBLE SOURCE 
OF SUPPORT 

UN.DP 

UNDP, bilateral 

UNDP, bilateral 

UNDP, nnm, African DB, 
Asian DB, bilateral 

COMMElfTS 

Presumably most of the feasibility studies, etoo 
would be arranged by the Teohnioal Staff; if 
funds for these are included here the total 
should be increased by $374,500 

Small costs presumably will be borne by parti
cipating organizations 

Small costs can be borne by organizations 
involved 

Small costs can be borne by organizations 
involved 

Small costs can be borne by organizations 
involved, including regional statistical. 
centre 

If arranged through Commission, FA.O would: · 
provide meeting costs 

Small costs can be borne by Technical Staff 

Costs to be included in project proposals 
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31 - 6 April 1971 

International Indian "'"'""''"" E:a>acu 
Indian Ocean fi1111hme11 by 

15 - 21 April 1971 

JI.AO adVilllOry group, the OD 
report on Indian Ocean '.Prog!"amme 



1971 

26 30 April 1971 
meeting of the .J!.H•A.J.awu. 

Ez:eoutive Committee; presentation 
Development in the Indian Ocean" baokground u~1iJ<1:1.1.·!;j 
the Commission through the Executive Committeeo 

1971 
Transmit Plan to Commission Gover.nments, 
Oover.nments, UlfDP 11 IBRD, and Regional 

July 1971 
Visits to eoonomically developed """"''""""''""" in the Plan 
b;y the Programme Leadero · 

June - December 1971 
Pr11rD1ira·tic•n of oomtry proposals to UlfDPo 

8 - 10 September 1971 
Meeting of Consultants from eoonomically developed 
countries to disouss Plan role each oountry might 
pl93 in ita implementation0 

October - November 1971 
Visits to Indian Ocean countries by the 

ouxu•••rv 1972 
Deadline submission of country to UNDP for 
consideration June 1972 meeting of Governing Counoil0 

# 



The reader that 
us to depend on 

in many oases to impose on~ 
number of people in order to 
complete this report.. The 
well as those to whom we are , 

that it is impossible for us 
to aclalowledge all of these obligation~ 
individually., do, however, / 

pleasure in being able to acknowledge the 
following., 

The people contacted 
and industry in the Ocean 

...... Li,"' ... '"'"'"" with their time 
of us who 

travelled in the region~ as as to 
those Programme consultants who 
travelled in the region and whose reports 
follow in this series., Their help was 
literally indispensable and the information 

v .. 

Ra Watzinger 

The report was rev1ewed by two FAO 
advisory groups: The Adv.l.sory Committee 
on Marine Resource Research~ which is an 
advisory group to both FAO and UNESCO, and 
the Economics Advisory Committee, an. 
advisory group to the Division of' Fishery 
Economics and Institutions., The meetings 
of these two grouplill oame, at a time when 

x 

they impal:ted was illugninating .. 
assistance of' the UN Resident 
tative~ an.d their colleagues, and the 
FAO Senior Agricultural Advisor were 
equally invaluable funds 
knowledge and insights which they 
gladly shared, not to mention the 
of more mundan.e matters such as local 
transportation, hotel aooommodations, eto .. , 
which they arranged .. 

This report been 
, with resulting suggestions 

""""""""!'> not only to improved clarity 
but also to improved clarity 

of thought.. Detailed were 
received in writing, with also an 
opportunity to discuss them, from a 
number of' people (and their colleagues) 

the FAO Department of Fisheries, 
inoludings 

Assistant Direotor-General 

Director for Operations, 
Offioe of A!),-0 

Teobnical Officer, 
Office of AD-G · 

Director, Fishery Resouroes 
Div.l.sion 

Direotor, Fishery Economics 
and Institutions Division 

Director, Fishery Industries 
Dirtsion 

this report was still in drart and it 
was, fortunately, possible to include 
the reviews in their already full agendase 

The report was also reviewed in 
considerable detail by a small group~ 
convened especially for that purpose, 
consisting of g 



In addition to his FAO/uNDP eXJ:>er·1ei1ce 
in Peru A,ppleyard was 

i::w11.(~.1.11&~ Director of the 
of Ross Group Ltd@ Morgan has 

had as as a 
number of years bilateral 

aid programme in Korea (primarily), 
9 and elsewhere@ Silva has a 

formal background in economics and 
progressively responsible u~~-··~·u 
in government., This group, perhaps more 
than any of the other groups or individuals, 
had adequate time to go over the report 
in detail and their highly competent 
a:nd incisive ocm1ments were of great 
assistance,. 

The cost estimates were kindly supplied 
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Corporation 

Finally~ we wish 
Smith who as Gdi tor 
you will, production WQllA~~"".i.-

"'""'"'""'"" manuscript typing, making 
were prepared 

that 
011 

end Of 
of the 

Committee 
26-30 A,pril 1971., did 

, not this docwne:n:t, but 
the which follow it in this 

and which the doaum.en-
for the Committee 

:U:eeting., 
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