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R.E. Kearney 

ABSTRACT 

The total production of fisheries products from Papua New Guinea 
has increased markedly since 1970. Much of the expansion in total catch 
has been due to the development of a large joint venture skipjack fishery 
but numerous smaller fisheries have attracted great interest. The 
future of the Sepik River tilapia fishery is considered bright and develop
ment is aimed at increasing fish for local consumption throughout the 
country and displacement of imports. 

The achievements of past fisheries research are briefly reviewed 
and future requirements in research and fisheries training discussed. 
Future development of artisanal fisheries and the constraints of limited 
marketing and transportation facilities are considered together with the 
availability of export markets for marine produce and the potential for 
mariculture in this country. 

The probable acceptance of extended jurisdiction by the Law of the 
Sea Conference could consolidate the future of Papua New Guinea's skip
jack fishery but possible unfavourable consequences of such a decision 
are also considered. 

wfefe „*. 



INTRODUCTION 

Fisheriesproduction in Papua New Guinea has increased from 
18, 700 tonnes in 1970 to 52, 708 tonnes in 1974 (FAO, 1975). While much of 
this increase has been due to the success of the joint-venture skipjack fishery. 
smaller industries such as the Daru marine crayfish and freshwater yabby 
fisheries have also been initiated or expanded. In addition, commercial 
exploitation of the extensive tilapia resources of the Sepik River system has 
been accelerating with the development of processing techniques more suitable 
for local conditions. The future of this fishery is regarded with optimism and 
progress in the processing sector is being watched with great interest. Papua 
New Guinea has therefore, since 1970, strengthened its position as a leader in 
fisheries research and development. Furthermore,the importance of fisheries, 
or fisheries produce, in the lives of most Papua New Guineans further endorses 
the prominence given to fisheries discussions in this year ' s Waigani Seminar. 

The problems facing the expansion of fisheries in tropical emerging 
countries were reviewed at the 1975 Waigani Seminar (Allsopp 1975, Kearney 1975a, 
Murphy 1975). In the following comments I have attempted to avoid discussion of 
those general principles outlined previously, and in order to do so I have divided 
this paper into seven sections. These sections generally correspond with the nine 
topics outlined by Dr. Munro in the 1st Circular on the 1976 Waigani Seminar 
(20 January 1976), with the following two major exceptions -

(i) I have omitted the topic "Feasibility of a PNG national fishing 
fleet", dealing with it only briefly in the general discussion; 

(ii) I have combined Munro's sections 6 and 7. "Fish marketing and 
distribution problems in PNG" and "Methods for developing artisanal fisheries" 
under the one topic. 

I have also changed the order in which the topics are presented. It was, 
unfortunately, not possible to coordinate discussion on such varied topics.and the 
seven sections have been considered completely separately. 

Some topics have been covered in greater detail than others; this is not 
meant to reflect their relative importance. 



1. EXPORT POTENTIALS FOR MARINE PRODUCTS 

The world demand for f isher ies products i s increasing and p r i c e s of 
most i tems a r e continually r i s ing . A marke t exis ts somewhere for pract ical ly 
all marine products and thus when considering export potentials the pr imary 
concern is the production cost - product pr ice differential. 

A detailed discussion of the market potential of all f i sher ies produce 
i s not within the scope of this Seminar, but a s an introduction to the topic 1 have 
summarized my opinions on the potential of several of the more important 
commodities, listed in order of their cur ren t export value to Papua New Guinea. 

(i) Skipjack tuna 

"At the World Scientific Meeting on the Biology of Tunas and Related 
Species held at La Jolla, California in July 1962, Chapman (1963) stated 'In the 
United States the market for canned tuna has a little more than doubled every ten 
y e a r s for the pas t fifty y e a r s and i s still increasing at about the same r a t e . ' 
The world tuna production reached roughly 400, 000 tons in 1950 and close to 
800, 000 tons by 1960. By 1970 Chapman es t imated the world tuna market would 
require about 1, 500, 000 tons of tuna. Chapman's es t imate was remarkably c lose . 
In 1970, according to FAO sta t is t ics (FAO, 1972), the wor ld ' s production of tuna 
and tuna-like fishes reached 1, 427, 000 tons" (Uchida 1975). The 1974 production 
of 1, 875, 334 tonnes shows a tendency to fall behind Chapman's theory. 

Traditionally, the United States of America , Japan and Western Europe 
have been the wor ld ' s biggest marke t s for tuna, and all three marke t s were , to 
the end of 1973, still expanding at approximately previous r a t e s (See Fig . 1). 
Although there was a major slump in the world tuna marke t in 1974-75 this is 
generally accepted as a s h o r t - t e r m phenomenon caused largely by consumer 
reaction to the "mercury s c a r e " and the "porpoise problem" in the United States, 
and also general world-wide inflation and rising process ing cos ts result ing in 
consumer reaction to the substantial pr ice inc reases . 

It is accepted that the skipjack rep resen t s the only substantial tuna resource 
which i s underexploited so the wor ld ' s total harves t of tuna is rapidly approaching 
the ocean 's sustainable yield. Moreover, a s the demand i s still increasing the 
future market potential of tuna appears a s su red . 

The market for frozen tuna i s current ly much stronger than that for the 
canned product though the cash re turn from processed fish i s normally considerably 
higher. Continuous monitoring of the comparative benefits from fresh and canned 
tuna should therefore be maintained and considered with all canning proposals . 

(ii) Prawns and crayfish 

The world qlemand for luxury seafoods such a s prawns and crayfish exceeds 
supply,and continual i nc reases in the p r i c e s of these i tems a re expected. Manage
ment of existing or future f i sher ies may be required however, to ensure that 
average yields per unit of effort a re sufficiently high to maintain optimum production. 
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(iii) P e a r l s 

The recent c losure of the pear l culture industry in P o r t Moresby 
indicates that the increasing production cos ts make pear l culture by these 
intensive techniques a doubtful proposition in Papua New Guinea, even though 
p e a r l s remain an extremely desirable i tem throughout the world. 

(iv) Others 

More limited marke t s have been found for b^che-de-mer . barramundi , 
t ropical aquarium fish, cultured t rout and prec ious cora l s and in mos t c a s e s 
demand exceeds supply. The natural r e s o u r c e s of some commodit ies (e .g . 
barramundi) l imit the amount of expor ts possible while, in general , production 
and t ranspor t cos ts r e s t r i c t development a s export marke t s a r e highly competit ive. 

A possible potential export item in future y e a r s could be salted or dried 
tilapia. If the projected yields (Glucksman 1974) from the Sepik River system 
can be real ized and cheap process ing techniques developed, production could well 
exceed local demand. If a uniformly high quality product can be maintained, 
additional marke t s should be available in other countr ies in the Western Pacific or 
South-East Asia. 

2. METHODS FOR DEVELOPING ARTISANAL FISHERIES, AND FISH 
MARKETING AND DISTRIBUTION PROBLEMS IN PAPUA NEW GUINEA 

Marketing and distribution problems a r e the two factors mos t severely 
hampering ar t i sanal f i sher ies development in Papua New Guinea. I have therefore 
grouped these two topics for joint disucssion. 

A prerequis i te for the successful development of any fishery, is the 
availability of suitable process ing and market ing facil i t ies to handle the fish 
produced. The successful a r t i sanal f i sher ies in Papua New Guinea a r e no 
exception. The small scale reef f isher ies , supported by Koki Market in P o r t 
Moresby, the barramundi and crayfish f isher ies based in Daru, and supported 
by process ing factor ies and export marke t s , and the crayfish fishery at Yule 
Island, supported by a process ing plant and export marke t s a r e good examples . 

The remainder of Papua New Guinea 's very numerous village f i sher ies 
a r e limited in size for manv reasons , but undoubtedly the two mos t impor tan t 
l imitations a r e the lack of adequate marketing and distribution faci l i t ies . 

Unfortunately this does not mean that g rea t expenditure, or any 
expenditure for that mat ter , on improving marketing facil i t ies will necessar i ly 
resu l t in increased production from these a r e a s ; numerous other problems 
must a lso be overcome (or a t leas t given ser ious consideration when future 
development plans a r e made): 

(i) The productivity of t ropical coral reef wa te r s is not high, 
even though a grea t number of different species do occur . The 
kind of constant fishing p r e s s u r e s which resu l t in high yields 
for migratory species cannot be withstood by the res ident stocks 
of coral reef fish. Generally speaking there i s an enormous 
difference between the standing virgin crop of a coral reef and the 
annual yield from one which i s heavily fished. As reef fish 
r e sou rces a r e often not renewable on an annual bas i s , recovery 
often takes many y e a r s . 
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(il) The great species diversity and variability of average 
size of fish taken by most methods used to fish coral reefs 
gives rise to problems with marketing and processing. 

(iii) There is great variability in the edible qualities of reef 
fishes, and as markets expand buyers become more discrimi
nating and further marketing problems are introduced. This 
is not yet a serious problem in Papua New Guinea. 

(iv) Tropical reef fishes are generally considered inferior 
to those from colder waters (viz. salmon, snapper (Sparidae), 
flatfishes and cods), particularly from the processers ' point of 
view. Moreover the yield of flesh from filleting tropical reef 
fishes is generally low. 

(v) Ciguatera or similar fish toxins can cause marketing problems. 

(vi) Because reef fishes are normally harvested by small fishing 
vessels,the regularity of supply can easily be interupted, particularly 
by periods of poor weather. 

(vii) For the larger, migratory pelagic species, such as skipjack, 
large expensive vessels and extensive support facilities are 
required to develop sizeable industries. If a competitive export 
industry is envisaged, expenditure will normally amount to millions 
of kina. It is interesting that even a country as comparatively well 
developed as New Zealand has undertaken a joint-venture agreement 
to survey its skipjack resources. 

(viii) The decision to develop a fishery in an area is often a political 
one and not really the wish of the people in the area concerned. 
Consequently it is often necessary to create artificial goals to 
encourage people into the fishery and to generate enthusiasm. In 
many cases this involves increasing the dependence on a monetary 
economy and the introduction of "desirable items" to make the 
fishermen want to spend the money they earn. The moral and social 
implications of such action are probably sufficiently involved to 
warrant their own Seminar, and they cannot be covered in depth in 
this discussion on fisheries. 

While the abovementioned points list problems facing the development 
of artisanal fisheries, particularly reef fisheries in Papua New Guinea, they 
do not, of course, preclude such development. However, careful consideration 
should be given to these and other obstacles and to research results before 
development projects are undertaken. Care must also be taken to ensure that 
projects do not become dependent upon a level of technology which is substantially 
higher than that of the average worker involved in the project. 

It is difficult not to become discouraged when one ponders the obstacles 
to development of artisanal fisheries, however it is not necessary to be unduly 
pessimistic. While I feel the expansion of coastal reef fisheries can only be 
gradual, potential does exist for more rapid development in other areas . The 
recent advances by the Department of Primary Industries in researching methods 
of intermediate technology for salting and drying of fish seem to open new 
potential for fisheries development. Such techniques are simple, cheap, require 
no sophisticated machinery and give a product which does not require refrigeration. 
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These methods used in association with the increased production of tilapia 
from the Sepik River system appear to afford an ideal medium for a major 
development programme. Obviously marketing and transportation problems 
will not fade completely, but they are negated to a large extent by removing 
the dependence on refrigeration. Potential exists for the adoption of 
similar processing techniques in coastal areas where seasonal fish production 
often exceeds immediate requirements and where refrigeration or other 
methods of processing are not currently available. 

3. FISHERIES RESEARCH PRIORITIES 

In all nations the development of industries, be they highly technical 
and export-oriented or small scale artisanal operations, should only be 
commenced after adequate background research. Most fishing industries are 
based on resources which are renewable, and generally continuing research 
is required to monitor the dynamics of exploitation of these resources and to 
provide a basis for management strategies. 

It is always difficult to determine whether research efforts should be 
devoted to the more conservative confines of existing fisheries or to searching 
for new untapped resources or testing new culture techniques. In developing 
countries where finance is limited, these constraints are felt even more keenly. 

In past years research priorities in Papua New Guinea have changed 
with the times; greatest efforts have normally been devoted to fisheries with 
the greatest apparent potential for expansion. A brief description of the 
objectives and achievements of the major research projects follows. 

(i) Tuna 

Skipjack tuna has dominated Papua New Guinea's fisheries production in 
recent years, making accurate resource estimates and management strategies 
essential. Commencing in 1971, the biggest single fisheries research programme 
undertaken in Papua New Guinea was begun. By 1974 the intensive data collection 
phase of this programme was completed,and resource estimates based on more 
scientific data than was available for any other part of the western equatorial 
Pacific Ocean were given. The emphasis was then shifted to the study of the 
baitfish which are essential to the tuna fishery, and to ways of increasing the 
participation by Papua New Gulneans In this fishery. The country's continuing 
tuna and baitfish research programme Is extremely highly regarded internationally. 

(11) Tllapla and other freshwater fisheries 

Resource estimates of sufficient accuracy to predict substantial possible 
expansion of the tilapia fishery in several areas have already been completed. 
More accurate estimates and management strategies will not be required until 
fishing pressure is substantially increased; this fishing effort will supply the 
data necessary to enable more accurate estimates to be made. Current tilapia 
processing research being carried out in Papua New Guinea is pioneering this 
field and, if successful transportation and marketing facilities can be established, 
the fishery will have substantial impact on the balance of the country's fisheries 
trade. 
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Numerous smaller freshwater research projects have been undertaken 
and successfully completed; the establishment of trout in the highlands is a 
notable example. 

The involvement of research in aquaculture projects is covered under 
section 6. 

(iii) Barramundi 

The recently completed barramundi research programme is a model 
example of successful fisheries research in a developing country. As a result 
of this programme the barramundi resources of Papua New Guinea have been 
accurately assessed and methods for their conservation and management 
described in detail. Not only did the excellence of the research contribute to 
the country's high standing in this field, but also it led directly to the first 
active involvement of Papua New Guineans in conservation of the stocks of small 
fish with the overall goal of rational management. 

(iv) Taxonomic classification of Papua New Guinea's fishes 

As a result of the research work in this field during the last twenty-five 
years, the fishes of Papua New Guinea have been more accurately described 
than those of any other country in the region. "The Fishes of New Guinea" 
(Munro 1967) is an internationally accepted reference on tropical fishes, and 
recent additional publications have added to and updated this work. The reference 
collection of fishes held at the Kanudi fisheries research station contains 1, 373 
species in 4, 562 lots (Kailola 1975) and I believe is the best in the tropical Pacific, 
excluding Hawaii. 

(v) Lobsters 

The increasing importance of rock lobsters to the local fisheries of 
Yule Island and Daru and the larger trawl fisheries in the Gulf of Papua has 
necessitated continuing research on these species, principally Panulirus ornatus. 

The crayfish fisheries make a substantial contribution to the economy 
of the western Papuan coast, however experience from other crayfish fisheries 
throughout the world indicates that the resources are very susceptible to over-
exploitation. Until the interaction between the various crayfish fisheries is 
understood and protection of the resources ensured, continuing research must be 
encouraged. 

(vi) Prawns 

A data base for the prawn fisheries in the Gulf of Papua has been 
accumulated together with a working knowledge of the dynamics of the fishery. 
There appears to be no immediate need for major management measures, and 
current research involves little more than monitoring catches. An intensive 
research programme on the same species is currently being conducted in the 
Gulf of Carpentaria, by CSIRO, Australia, and Papua New Guinea could well 
consider suspending further major research activities pending the findings of 
this programme. 

(vii) Additional smaller research programmes have been undertaken on a 
variety of topics including fresh water yabbies, oysters, both edible and pearl, 
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coastal pelagic fisheries (e.g. Spanish mackerel), shark fishing, reef fisheries, 
including alternative methods of capture (such as trapping), precious corals, 
biological impact studies, and the problems associated with introduced fish 
species. 

To summarise the current status of fisheries research in Papua New 
Guinea: 

1. The high standard of current research is recognised more at an inter
national level than within this country. I believe that any country should take 
considerable pride in any field of the sciences or the ar ts in which it excells 
and should encourage the continued high standing. If fisheries research is to 
maintain its standing, it needs substantially improved back-up support for the 
preparation and publishing of its research findings. 

2. In the past, research priorities have been continually changing to 
meet the requirements of new developing fisheries, both artisanal and export. 
On the whole, the research topics investigated have given a good coverage of 
all aspects of fisheries and, rather than trying to define predetermined 
priorities at this time, the flexibility should continue, allowing specific needs 
to be met as they arise. 

4. DEVELOPMENT OF FISHERIES STATISTICAL SYSTEMS 

Adequate statistics on the history and current trends in catch and effort 
are required for the effective management of any fishery. With the accelerated 
utilization of Papua New Guinea's fishery resources by increasingly effieient 
techniques and the increased participation by sophisticated joint-venture vessels, 
the need for the collation of accurate fishery statistics is becoming more urgent. 

Statistics on Papua New Guinea's present fisheries range from the 
fairly comprehensive computerized data summaries for the tuna fishery to an 
almost complete lack of data on small scale coastal fisheries. The statistics 
on the tuna fishery are equal to any in the Central and Western Pacific, and 
this data format was slightly modified and then adopted by the South Pacific 
Commission for use in all skipjack fisheries in the Western Pacific (Expert 
Committee 1974). Unfortunately the statistics on Papua New Guinea's other 
fisheries are less complete and in many cases not even an estimate of total catch 
is available. 

The most opportune time to initiate a statistics collection system is 
normally during the infancy of the industry. As Papua New Guinea is currently 
undergoing a period of accelerating fisheries development, the time is right for 
reviewing the national fisheries statistical system with a view to upgrading the 
knowledge of all types of fishing activity in the country. In my opinion a 
permanent fishery statistics office should be established. Such an office could 
be part of the Fisheries Division or the Bureau of Statistics. Close liaison 
with all aspects of the biological, technical and commercial interests of the 
industry should be maintained to ensure that the recorded statistics are accurate 
and truly represent the dynamics of the various fisheries. One of the first 
priorities should be to obtain a better understanding of the production and the 
effort expended in artisanal fisheries. 
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Analyses of the fishery stat is t ical problems facing countr ies in the 
South China Sea and Indian Ocean, and the moves to overcome them, have been 
published by FAO (Yamamoto 1973 and Banerji 1971 respectively) and they may 
provide useful guidelines to Papua New Guinea. 

5. FISHERIES TRAINING NEEDS IN PAPUA NEW GUINEA 

Interest in f isher ies training in Papua New Guinea has greatly increased 
in recent y e a r s and moves to expand the present training facil i t ies have begun. 
This Seminar will obviously be the forum for a grea t deal of discussion on this 
topic by people more familiar with recent developments than I. My comments 
a r e therefore limited to my personal opinions on the need for f i sher ies education 
in this country, based on my four y e a r s experience in the Department of 
Agriculture, Stock and F i s h e r i e s . 

(i) The need for formal training 

Considering the importance of fish and f isher ies in the lives of Papua 
New Guineans, a p rogramme to educate fishermen on the latest fishing techniques 
and to give proper training and experience to those involved in the industry i s 
obviously essent ia l . What i s not so obvious, but perhaps equally necessary , is 
the need for a broader p rogramme to educate potential p r o c e s s o r s and consumers 
on the methods of handling, process ing and cooking or prepar ing the various types 
of sea foods. 

(ii) The type of training required 

Training for the more specialised positions, such as graduate biologists, 
ships m a s t e r s and diesel mechanics is easily defined. It i s the more general is t 
posit ions which p resen t difficulties. I would assume that any f isher ies training 
course would cover such bas ics a s net manufacture, net design, seamanship, 
general gear technology, e lements of fish handling and processing, and other such 
topics which a r e accepted essen t ia l s . However. I feel there i s a need in Papua 
New Guinea to take the education to an even more basic level and include discuss ions 
on the e lements of fish hook design and the pr inciples behind the various types of 
hooks available, the u s e s of the various types of nylon lines, w i re s and ropes 
available and other basic pr inciples which can be readily passed on to village 
f ishermen. 

1 believe that the basic pr inciples of f isheries production and management 
should be taught in social science c l a s ses in schools and the methods of salting. 
drying, smoking or otherwise preserv ing fish should a lso be taught and demonstra ted. 
In addition, I think it would be advantageous to teach the methods of cooking 
unusual f isher ies products in home science c l a s ses so that maximum benefit can be 
obtained from f i sher ies products which a r e not current ly widely used, par t icular ly 
salted or dried fish. 

If such a system is introduced, f i sher ies training would need to be 
extended to the school t eachers and other community workers . This would in 
time lead to an increase in the acceptance of local fish and f isher ies by all people 
in Papua New Guinea and would surely lead to more efficient utilization of the 
country 's r e sou rce s . 
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(iii) The number of trainees required 

There appears to be a lack of qualified ships masters, marine diesel 
mechanics, master fishermen and other such skilled positions as are required 
for the operation of any major commercial fisheries venture in Papua New 
Guinea. There is also a lack of qualified local scientific, training and extension 
staff in fisheries throughout the country, though this type of position appears to 
be covered by the degree courses at the University of Papua New Guinea, 
diploma courses at the University of Technology, the Nautical Training School 
and the Kavieng Fisheries School. It is essential that all fisheries training 
institutions co-operate in the planning of their courses and that the number of 
graduates is in keeping with the country's manpower requirements. The 
possibility that the Government may remain the main employer of such graduates 
must be considered together with the country's future needs, taking into account 
the low average age of recruitment to the Government service and the low 
attrition rate of Government employees. Great care must be taken to ensure 
that all training is geared to the production of trained personnel at exactly the 
level they are needed, and that they are employed in the fishing industry. In 
Japan, graduates of fishery high schools are now using their acquired skills to 
obtain jobs in other fields and are reluctant to go to sea, the purpose for which 
they were trained (Uyemae 1975). This could become a major problem in Papua 
New Guinea where there are many employment opportunities for skilled personnel. 

The inclusion of some training on fisheries into courses for schoolteachers 
would not increase the number of school teachers produced but merely alter their 
present course structures slightly. 

6. MARICULTURE POTENTIAL 

Mariculture is probably best divided into four categories on the basis 
of the organism grown in such projects: molluscs, finfish, crustaceans, and 
sea weeds. 

(i) Molluscs 

The types of molluscs grown in tropical countries and which could be 
considered for future mariculture projects are mainly edible oysters, mussels 
and pearl oysters. Maclean (1975) reviewed the prospects for developing 
industries based on locally occurring edible oysters (Ostrea spp and Crassostrea 
spp) and concluded that, because of either poor average size, inconsistent 
periods when the oysters are in good condition or poor spat settlement, the 
local species are probably not suitable for farming in the waters of Papua New 
Guinea. Maclean (op_. cit) considered the possibility of introducing the Pacific 
Oyster, Crassostrea glgas, but had many reservations about its potential, most 
important being that he doubted whether the water temperatures here were 
suitable to allow successful spawning of this species. A further constraint to the 
development of an edible oyster industry in Papua New Guinea is the seasonal 
prevalence of red tides (Pyrodinlum bahamense) in many areas and the associated 
risk of paralytic shellfish poisoning which can be lethal (Maclean 1973). This 
latter problem could, however, be overcome if oysters could be grown in red 
tide free areas or sold only in specified seasons when red tide is not a danger 
(Maclean 1975). 
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In recent years, there has been increased interest throughout the Pacific 
in the culture potential of the Philippine green mussel (Mytilus smaragdinus) 
which can give very high yields in its native environment. Little is known of the 
potential of this species in Papua New Guinea, but it will be of interest to this 
country to watch the FAO/UNDP sponsored programme for the introduction of 
M. smaragdinus and Crassostrea iredalia and Crassostrea gigas into Fiji. The 
results from this project should be monitored, and at the same time the caution 
given by the South Pacific Commission's Eighth Regional Technical Meeting on 
Fisheries (1975), that economic assessment of the results must be an essential 
part of any mollusc culture experiment or development programme, should be 
heeded. 

Cultured pearls have been produced in Papua New Guinea in recent 
years on two scales; firstly, a large technically sophisticated venture in 
Fairfax Harbour, Port Moresby and, secondly, a more modest village-level 
fishery in the Milne Bay Province. An analysis of the production figures and 
operating expenses of both, which have not yet been published, would give a 
better indication of the potentials of this form of mariculture than would be 
possible by other means. 

(ii) Finfish 

It is difficult to decide if brackish water pond culture should, strictly 
speaking, be included in a discussion on mariculture. but because of the amount 
of interest in this aspect I have included it under this topic. 

There are many many different techniques, or modifications of accepted 
principles, which have been used in coastal pond culture throughout the world. 
Some unrealistic high yields have been given for isolated examples (although not 
to the same extent as for other aqua culture methods) but it is generally accepted 
that the world average yield is less than 1. 5 tonnes per hectare per annum 
(Pillay 1973). Brackish water poly-culture in fertilized ponds in Fiji produced 
1.0 to 1.5 tonnes per hectare when under the supervision of an FAO fish culture 
expert (Eight Technical Meeting on Fisheries 1975) and similar yields could 
probably be anticipated in Papua New Guinea under similar supervision. 

Although the acceptance of this type of aquaculture is increasing, there 
are many places in which projects based on brackish water pond culture have 
been failures. In my opinion, areas where they are of significant benefit are 
those in which (i) the supply of other forms of fresh fish is very limited, (ii) 
fish prices are high, (iii) agricultural land is limited, and (iv) labour is cheap. 
As the coastal areas of Papua New Guinea are short of neither fresh fish nor 
agricultural land (the biggest problem being how to develop small scale fisheries 
with marketing back-up to handle excess catches), the prospects for developing 
coastal pond aquaculture are poor. 

An alternative form of mariculture of finfishes involves rearing selected 
species in pens or cages. Yellowtail (Seriola quinqueradiata) has been success
fully cultured in Japan and success there has led to several other projects. 
However, great care must be taken when considering the possibility of establish
ing such schemes in other countries. Because the technique uses floating cages, 
with proper management an excellent water exchange rate can be maintained, 
and hence individual fish can be crowded to give a high apparent yield per unit 
of sea surface area occupied. If only the production figures possible are considered. 
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then postulated yields of up to 289 metric tons per hectare (Bardach et al. (1972)) 
are indeed impressive. However, further examination of the figures given by 
Bardach et al. (op cit) reveals that up to 1^ times the yield is required in 
supplementary feeding. This supplementary feed is almost exclusively other 
less desirable, but not necessarily less nutritious, species of fish. Only as 
in Japan, where there is a huge differential between the price of highly desirable 
cultured yellowtail (often 7 kina per kilo) and low cost food fish (such as anchovy 
which may be available for a few toea per kilo), can such a system be economical. 
The establishment of such systems cannot be considered feasible in Papua New 
Guinea at this time. 

(iii) Crustaceans 

The successful mariculture of crustaceans throughout the world relies 
on the availability of a ready, high price market for the cultured product. This 
market is normally a specialized local one for live, or extremely fresh, prawns 
or shrimps but does, in a few cases, involve production of an export product. 

Without doubt the most highly developed prawn culture in the world is 
carried out in Japan, where approximately 200 tons were produced from 
100 hectares in 1969 (Furukawa 1972). Shigueno (1972) reported that prices 
realized for these prawns ranged between $US7 and $30 per kg with an average 
price of between $10 to $11 pe r kg. In spite of these high prices the industry 
is in severe economic difficulties largely because of the high cost of production 
of approximately $US8 per kg (Shigueno 1972). Papua New Guinea does not 
have the extremely high price markets required to make prawn farming viable 
and hence such an industry cannot be recommended. 

(iv) Sea Weeds 

Economic culturing of sea weeds in tropical waters has not yet proven 
possible. However, numerous researchers, particularly in Hawaii are interested 
in the problem,and developments there should be monitored for future reference. 

(v) Freshwater Aquaculture 

In general, successful aquaculture projects are operated in low-income 
areas where there is a critical shortage of fish or other animal protein, or when 
production is geared to produce a high priced luxury item. Papua New Guinea's 
best potential for aquaculture projects to supplement protein requirements would 
therefore be in selected areas of the highlands where protein deficiency is a real 
problem. The culture of carp and other selected fishes has already been tried in 
the highlands but almost all such projects have been unsuccessful (Glucksman 
1976 pers . corns.). However, future developments of aquaculture throughout 
the world should be watched and simple projects recommenced in selected regions 
at a later date, particularly when skilled labour is more readily available. 

Aquaculture projects which are dependent upon advanced technology, and 
substantial quantities of supplementary feeding,are gaining popularity in other 
parts of the world. Luxury priced fish or crustaceans are normally produced in 
such schemes. A project of this type for the culture of trout has already been 
established near Goroka. The number of such schemes a country like Papua New 
Guinea can support is largely governed by the limited available markets and the 
comparatively high cost of food for such fish in developing countries. 
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The comments of Allen (1975) are particularly relevant - "Trout are commonly 
fed on food mixtures very similar to those used for chickens, and such farming 
is essentially a process for turning low quality protein into a high quality product. 
Aquatic farming of this kind can therefore be regarded not as an additional source 
of food for man, but only as an alternative to terrestrial animal husbandry for 
producing human food from the same resources. " 

The exaggerated yields projected by extrapolating the results from 
extremely small projects to give projected yields over much larger areas must 
carefully be put into the right perspective. A most striking example of this 
type of misleading documentation occurs with the Japanese culture of carp in 
small tanks (diameter 1 metre) through which fresh water is rapidly circulating. 
With correct feeding and water conditions, such tanks can be used to produce in 
excess of 200 kg of carp per tank per annum which, if one merely converts the 
limited surface area to that of 1 hectare, a yield of the order of thousands of 
tonnes per annum can be predicted, as by Bardach et al_. (1972). However, such 
predictions hopelessly distort the truth, for the management problems and water 
requirements of such a 1 hectare system alone would be prohibitive and, further
more, it should be noted that under such systems in Japan the carp are fed four 
times their body weight of silk worm pupae in order to achieve these yields. 

In conclusion, I quote Recommendation No. 8 from the 1975 South Pacific 
Commission's Technical Meeting on Fisheries "The meeting recommended that 
detailed economic surveys should be carried out before any commercial scale 
aquaculture projects are initiated and pointed out that such surveys should include 
the economics of alternative use of both the land to be developed and the invest
ment capital." 

7. THE EXCLUSIVE ECONOMIC ZONE, (200 MILES) 

As this session of the Seminar is concerned only with fisheries, my 
discussions of the implications of an increased Exclusive Economic Zone for 
Papua New Guinea, or the acceptance of a 200 mile limit, as it is commonly 
referred to, will involve only the influence such a zone might have on existing 
or future fisheries in this country: reference to possible mineral or other 
resources will be avoided. 

I have assumed that Papua New Guinea's policy on extended jurisdiction 
will be in keeping with recommendations of the United Nations Law of the Sea 
Conferences and I have therefore used terms, definitions and policy proposals 
as outlined by these conferences, specifically Working Paper No. 8, Part D. 
(ref. A/CONF.62/WP. 8/Part II). 

(i) The Increased Area of Jurisdiction 

According to the proposed definitions, the area and nature of the 
increased jurisdiction will be as follows (Article 45) -

" In an area beyond and adjacent to its territorial sea. described 
as the exclusive economic zone, the coastal State has 

(a) sovereign rights for the purpose of exploring and 
exploiting, conserving and managing the natural 
resources, whether renewable or nonrenewable, 
of the bed and subsoil and the superjacent waters; 
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(c) exclusive jurisdiction with regard to 
(ii) scientific research; " 

In accord with Article 46 
" The exclusive economic zone shall not extend beyond 200 nautical 

miles from the baseline from which the breadth of the territorial 
sea is measured." 

The adoption of these articles will bring under Papua New Guinea's 
control huge oceanic areas currently regarded as international waters. 

To the north and east of this country the boundaries are not difficult 
to define. However, to the south, the confusion over the border between 
Papua New Guinea and Australia must be resolved before the possible influence 
on fisheries management or development can be gauged. 

The fisheries most likely to be involved in a settlement of the border 
issue are those for prawns, crayfish and Spanish mackerel, all three of which 
operate on stocks which are almost certainly common to Australian waters 
and which will require co-operation in management, no matter where the 
geographic demarcation of responsibilities is established. Most of the fisheries 
in this area are concerned with harvesting resources within 12 miles of the 
various national boundaries, and hence they will not be greatly affected by 
acceptance of 200 mile zones. However, some foreign prawning vessels do 
occasionally operate in the zone between the 12 and 200 mile limits off the 
Papuan coast in the Gulf of Papua. The number of these vessels is not considered 
to be great and their control should be included in bilateral discussions between 
Papua New Guinea and Australia to determine policy on Torres Strait and 
southern Papuan waters. 

In summary therefore, the problems involved in this area are not 
greatly affected by changing the economic zone from 12 to 200 miles. Papua 
New Guinea's main gain will thus be in increased jurisdiction over vast oceanic 
areas to the north and east of New Guinea, New Ireland and to the south of 
New Britian. 

(ii) The Nature of the Increased Jurisdiction 

Considering those aspects relevant to fisheries, 
Article 50 Part 1 states: 

" The coastal State shall determine the allowable catch of its 
living resources in the exclusive economic zone . 

and Part 3 continues-
" Such measures shall also be designed to maintain or restore 

populations of harvested species at levels which can produce 
the maximum sustainable yield, as qualified by relevant environ
mental and economic factors, including the economic needs of 
coastal fishing communities and the special requirements of 
developing countries, and taking into account fishing patterns, 
the inter-dependence of stocks and any generally recommended 
sub-regional, regional or global minimum standards." 

Articles 45 and 50 therefore give Papua New Guinea very tight control over the 
resources in all areas included within 200 miles, and it is clearly indicated that 
the country can use these resources to its best economic or social advantage. 
But note that in addition to giving coastal states virtual unilateral control of their 
oceanic resources, it forces each to ensure that maximum benefits are obtained 
from the resources. 
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Article 51 " 1 . The coastal State shall promote the objective of optimum 
utilization of the living r e sources in the exclusive economic 
zone without prejudice to the provis ions of Article 50. " 

"2 . The coastal State shall determine i ts capacity to harvest 
the living re sources of the exclusive economic zone. Where 
the coastal State does not have the capacity to harves t the 
ent i re allowable catch, it shall,through agreements or other 
a r rangements and pursuant to the t e rms , conditions and 
regulations re fe r red to in paragraph 4, give other States 
a c c e s s to the surplus of the allowable catch. " 

This does not mean that coastal States cannot derive benefits from 
re sou rces under their jurisdiction which they a r e themselves unable to harves t 
for any reason, for, Article 51, paragraph 4 s ta tes that foreign vesse l s harves t 
ing this excess fish shall comply with the t e r m s and conditions established by the 
coastal s tate . These conditions may re la te , among other things to the following: 

"(a) licensing of f ishermen, fishing vesse l s and equipment, including 
payment of fees and other forms of remunerat ion, which, in the 
case of developing coastal s ta tes , may consist of adequate 
compensation in the field of financing, equipment and technology 
relating to the fishing industry; " 

In summary, acceptance of these conditions will empower Papua New 
Guinea to determine the l imits of catch from i ts 200 mile zone and to negotiate 
to i ts advantage the harves t of that pa r t of this catch which l ies outside the 
capabili t ies of the Papua New Guinea reg is te red fleet. Papua New Guinea should, 
however, accept the responsibili ty of ensuring that the total catch taken approaches 
the maximum sustainable yield, bearing in mind the need to maintain or increase 
the world ' s total fish production, which is a lready considered inadequate to meet 
the increasing demands. 

(ii) The Resources Influenced by Increased Jurisdiction 

Accepting that the a r ea where extended jurisdiction will have most 
impact is to the north and eas t of Papua New Guinea, the f isher ies r e sou rce s 
in this a r ea must be carefully described and management procedures considered. 
This a rea of Papua New Guinea has pract ical ly no continental shelf and is,in the 
main,surrounded by c lear , t ropical , purely oceanic waters . In the a r ea between 
12 and 200 mi les from the coastl ine, there a r e no known a r e a s sufficiently 
shallow to be suitable for bottom trawling or other methods of harvesting benthic 
r e sou rce s . It can therefore be assumed that only pelagic r e sou rces will be 
influenced by any extended jurisdiction. The a rea under consideration has been 
fished by international fleets since the ear ly 1950's and to date the only known 
re sources of any economic significance a r e those of the tunas, or tuna-like 
species , including mar l ins and billfishes. The longline fishery has been 
established for much longer than any other, but in recent y e a r s it has been the 
increased skipjack catches by livebait and pole vesse ls that have dominated the 
catches and international interest , and it is the skipjack r e sources which I 
shall consider f i rs t . 

The skipjack and other small tuna catches by Papua New Guinea r e g i s t e r 
ed vesse l s have fluctuated in recent y e a r s from approximately 28,000 tonnes in 
1973, to 42,000 in 1974 and 17, 000 in 1975. with a predicted average annual catch 
under the p resen t f i sher ies agreements of between 30, 000 and 40, 000 tonnes. 
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Much of this fish is taken within the existing 12 mile zone and practically all 
of it i s captured within 60 mi les of the coast . The proposed 200 mile zone 
will not adversely affect the operation of Papua New Guinean vesse l s in any 
known way a s none of the cur ren t fishing a r e a s will come under the jurisdiction 
of any other country. 

In addition to the locally reg is te red vessels , livebait and pole vesse l s 
from Japan also fish for skipjack in the wate rs surrounding Papua New Guinea. 
While these vesse l s do not fish within the existing 12 mile zone, they do take 
substantial quantit ies of skipjack in the waters, covered in the proposed 200 mile 
jurisdict ion. It i s difficult to calculate just how much skipjack this fleet does 
take close to Papua New Guinea, but an analysis of the distribution of catches 
by the Japanese distant water skipjack fleet in 1974-1975 (Tohoku Regional 
F i s h e r i e s Research Laboratory 1975) and the recorded total catch by this fleet 
of 145, 000 tonnes for 1974 in stat is t ical a rea 71 (FAO Yearbook of F i s h e r i e s 
Stat ist ics 1974) indicates a catch of between 20, 000 and 30, 000 tonnes within 
200 mi les of Papua New Guinea. 

(iv) Possible Influence of 200 Mile Zones on the Skipjack Resource and Catches 

While there a re no indications that the present fishing effort is having 
any deleter ious effects on the skipjack r e sou rces of the Western Pacific Ocean, 
it is possible that the operation of the long-range Japanese fleet does cause 
some diminution of the catch per unit of effort by locally regis tered ves se l s . 
Currently available r esea rch data appear inadequate to enable accura te a s s e s s 
ment of the interaction and competition for skipjack between the two fleets. 

It is possible that the Papua New Guinea skipjack fishery would benefit 
from excluding foreign vesse l s from the proposed 200 mile zone (Articles 45 
and 50) or, al ternatively, the country could benefit by allowing this fleet to 
continue to operate under negotiated licensing agreement (Article 51). If in 
no other way. the country could at least gain by requesting more detailed 
catch and effort f igures from foreign fishing vesse l s as outlined under Article 51 
paragraph 4(e). 

On the other hand, when the regional implications of the acceptance of 
200 mile extended jurisdiction a r e considered, the prospect of res t r ic t ing 
foreign fishing vesse l s becomes l e s s a t t rac t ive . The skipjack stocks of the 
central and western equatorial Pacific Ocean appear to be comprised of several 
different populations (Fujino 1972; Kearney 1975b) but there i s no doubt that 
skipjack a r e highly migratory and the stocks of this species represen t a truly 
regional r e sou rce . The highly migratory behaviour of this fish i s to a large 
extent responsible for the ex t reme seasonal fluctuations which occur in the 
distribution and abundance of skipjack throughout the Western Pacific. An 
analysis of the fluctuation of catch in time and space of the long-range Japane.se 
fleet (Tohoku Laboratory 1971-1975) clearly shows that this fleet must remain 
extremely mobile in order to exploit the g rea tes t concentration of skipjack 
which may be off Papua New Guinea one month and a s far away a s the Marshall 
or Gilbert Islands the next. Another factor to be considered i s the size of the 
Japanese fleet: although I do not know the exact number of vesse l s involved in 
the southern water skipjack fishery, f igures presented in the a t lases of the 
fishing grounds (Tohoku Laboratory 1971-1975) indicate it would be of the o rde r 
of 200 (in March 1974 alone, approximately 140 vesse l s were fishing in the 
vicinity of the Solomon Islands. Tohoku Laboratory, undated). These vesse l s 

http://Japane.se
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a r e much l a rge r than those used in the Papua New Guinea fishery, and only 
a par t of their fishing year i s spent in southern waters , the remainder being 
spent fishing for albacore and skipjack off the Japanese home is lands . While 
their combined catches in southern wa te r s a r e indeed substantial (viz. 145, 000 
tonnes in 1974), the catch pe r vessel is not abnormally high and the catch from 
within 200 mi les of any one country is insufficient to support a fleet of this s ize . 
In fact the ext reme seasonal fluctuations indicate that any long-range vesse l s 
fishing skipjack in the Western Pacific would be forced to move from the zone 
of extended jurisdiction (200 mile) of one country to another in o rder to produce 
an annual catch of economic s ize . 

As a declaration of 200 mi les by all of the countr ies of the Western 
Pacific leaves extremely little ocean unclaimed, it would be extremely difficult 
for long-range skipjack vesse l s of any nationality to operate in this a r ea without 
mult i la teral regional co-operation on fishing r ights . It i s therefore my opinion 
that if long-range skipjack vesse l s of any nationality a r e to continue to operate 
in this region after acceptance of the 200 mile l imi ts , a g rea t deal of co-operation 
will be required. As most of the skipjack current ly taken in the region i s caught 
by such vesse ls , the total f i sher ies production can be anticipated to decrease 
dramatical ly if they a r e excluded. Such a resul t would be contrary to proposed 
Article 51. 

(v) Other Tuna Resources 

The recent marked increase in fuel and labour cos ts coupled with gradual 
decline in the catch per unit of effort, world-wide, has made oceanic longline 
fishing for tuna economically unattractive (Kearney 1976; Skillman 1975). The 
net re turn on capital invested in this fishery is extremely poor, so much so that 
approximately half of the wor ld ' s longline fleet was tied up in 1975 and the 
prospec ts for the future a r e not bright. Some longlining is still ca r r i ed out 
within 200 mi les of Papua New Guinea and while the catch r a t e s a r e moderately 
good by world s tandards, par t icular ly for yellowfin tuna (Rothschild & Uchida 1968, 
American Samoa, Office of Marine Resources 1976), it s eems to me that it would 
be extremely unwise for Papua New Guinea to become actively involved in this 
fishery at this t ime. The poor economic state of the fishery a lso suggests that 
for the right to fish within 200 mi les of any country, boat owners and f ishermen 
could not tolerate licensing fees of any size. 

There i s no evidence to suggest that longline fishing has any detectable 
influence on the existing f isher ies of Papua New Guinea. 

(vi) The Possible Impact on Countries of the Western Pacific Ocean of Universal 
Acceptance of 200 Mile Economic Zones 

The possible benefits to Papua New Guinea from res t r ic t ing the operation 
of foreign vesse ls , or obtaining remunerat ion from the licensing of such vesse ls , 
have already been indicated; indeed the prospec ts for Papua New Guinea to 
expand i t s p resen t skipjack fishery after declaration of a 200 mile economic zone 
would appear to be enhanced. However,the impact on Papua New Guinea of other 
countr ies doing likewise must a lso be considered. 

While Papua New Guinea's existing f i sher ies may appear immune to 
declara t ions by other nations, such declarat ions may affect the lives of Papua 
New Guineans in other wavs a s an indirect resul t of hardships suffered by other 
countr ies . 
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It is generally accepted that Japan will be one of the countries to 
suffer most from universal acceptance of extended jurisdiction. T have already 
indicated that Japan's 150. 000 tonnes per annum southern water skipjack fishery 
will be in jeopardy and that this will possibly reduce the food production from the 
Western Pacific by a very* substantial amount. 

Additionally however, there are many other fisheries in which Japan 
may suffer. Japan currently catches (1973) approximately 10.7 million tonnes 
of fish per annum, imports 592,000 tonnes and exports 674. 000 tonnes, giving 
a net consumption of approximately 10. 6 million tonnes (FAO 1974). A very 
substantial part of her 10. 7 million tonnes comes from fisheries currently 
exploiting stocks within 200 miles of another coastal state. The pollack fishery 
alone produces approximately 3. 7 million tonnes from northern waters, much of 
which will be claimed by USSR and USA (Alaska). This, coupled with a possible 
cut-back in Japan's numerous other distant water fisheries, may result in a 
decrease in production from existing fisheries of the order of 50%. In order to 
meet this apparently inevitable shortfall in production given extended juris
diction, Japan may be forced to 

(i) increase its fishing activity in the waters closer to Japan; 
(ii) reduce exports of fisheries products and use this material 

for local consumption. 
If the increased production from the former does not meet the reduction in catch 
from distant waters, then the probability of the latter occurring is greatly 
increased. 

As Papua New Guinea currently imports about 35 million pounds 
(16, 000 tonnes) of fish from Japan in the form of canned mackerel, the fate of 
Japanese export fisheries is of vital interest to this country. My own opinion 
is that world-wide adoption of extended jurisdiction will seriously affect the 
price of mackerel imports and/or the availability of the commodity. The impact 
of this possibility on Papua New Guinea must be considered along with other 
aspects of the impact of increased jurisdiction. 

DISCUSSION AND CONCLUSIONS 

The 1970's have seen a rate of increase in total fisheries production 
which can be looked back on with great satisfaction. While it is unlikely that 
production can continue to increase at this rate there are many ways in which 
the benefits from this increased fisheries output can be consolidated. The 
emphasis, previously on total production, should be gradually directed more 
towards meeting local fish requirements and achieving a more equitable 
distribution of the present catch among all the people of Papua New Guinea. 
Opinions on the methods of achieving these goals will vary, and there are 
undoubtedly many ways in which the problems can be approached. Although 
the upgrading of the national fisheries situation is a complex problem,in my 
opinion there are several strategies which could well form the basis for sub
stantial improvement. 

(i) Continuation of those fisheries which are currently 
economically viable (e.g. the barramundi and crayfish fisheries) 
within the framework of sound management based on constantly 
monitored scientific data. 
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(ii) Continuation of successful joint-venture operations with 
progress ive localization of personnel when skilled people a re 
available. I am personally very much in favour of joint-
ventures for the development of f i sher ies in emerging countr ies 
and I feel they will continue to play an important role in the 
f isher ies of Papua New Guinea. 

(iii) Increased utilization of the tilapia r e sources could well 
lead to substantial replacement of f isher ies impor ts , par t icular ly 
if suitable process ing techniques can be developed to eliminate the 
dependence on refrigeration,, 

(iv) Increased production from coastal f i sher ies . Even though 
th i s i s where most f i sher ies development projects s tar t , it i s 
one of the most difficult a r e a s in which to achieve substantial 
p r o g r e s s . It is probably best approached through small scale 
projects based in a r e a s where the r e sou rces a r e proven and a 
reliable marke t is relatively close. Successful development of 
such f isher ies is normally gradual and ra ther slow: the problems 
have already been discussed. 

(v) A general increase in the sophistication of the gear and 
vesse ls used in local f i sher ies . This should again be a gradual 
p rocess but will be inevitable as more qualified ships ' m a s t e r s 
and mar ine mechanics a re t rained. The joint-venture vesse l s 
current ly operating provide an excellent training facility for 
Papua New Guinean f ishermen. 

Papua New Guinea's fishing fleet i s currently made up of large, 
locally regis tered foreign vesse ls (as operated by the joint-ventures) or very 
small locally owned craft . The transition to more locally owned large vesse l s 
should be gradual and ca re must be taken to ensure adequate training in the 
financial management of expensive fishing operations is provided. 

(vi) Improved fish marketing facili t ies a re required throughout the 
country together with an increased awareness of fish and f isher ies 
products in all levels of the community. The lat ter can possibly be 
achieved by the f isher ies education p rogramme previously outlined. 

(vii) Continuation of scientific r e sea rch into the major development 
and management problems facing the country 's f i sher ies . It is 
essent ia l the country maintains adequate r e sea r ch capabil i t ies to 
facilitate future development and management . 

Considering the foregoing I conclude that Papua New Guinea has a 
g rea te r f isher ies potential than other emerging countr ies in the region, and 
future production should be more than adequate to meet the domestic r equ i r e 
ments . Development of this potential to provide maximum return to Papua 
New Guinea will not. however, be without p rob lems . 
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APPENDIX 

F I G . l UTILIZATION OF TUNA BY MAJOR MARKETS 
(from Living Marine Resources 1975) 
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