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EXECUTIVE SUMMARY 

Stady Process 

I. The field work for this project was carried out in January. February. June and 
July of 1987. 

2. Members of the consultant team visited all fish landing and market places in 
Sulawesi Selatan, major landing places and towns in Sulawesi Tenggara. landing 
places and markets in Ambon. Maluku and fish canning places in Bali. 

3. Members of the consultant team discussed all aspects of this study with 
government officials in all places visited and presented a summary of the 
major findings of this report to representatives of BAPPEDA/BAPPENAS 
Perindustrian and Perikanan in Sulawesi Selatan and Jakarta in July. !987. 

4. This report has incorporated the comments and suggestions made by 
Perindustrian officials in July. 1987. 

Fiadi•p u.:d Coaclasioas 

S. Although the potential fishery resources (sustainable fishery yields) in Eastern 
Indonesia are unknown, there is no evidence yet \lf either economic or 
biological over-fishing of large pelagic species. However, the harvest of 
marine shrimp has already reached the maximum sustainable yield (MSY) and 
the harvest of inshore demersal species approaches the MSY. There would 
seem tG be adequate resources for further development and processing only of 
pelagic species. 

6. Infrastructural support and the availability of managerial skill are essential 
compon~mts of any industry development strategy. These components are not 
available equally in all regions of the study area. 

7. Sulawesi Selatan, particulary Ujung Pandang, but also Watampone and Pare 
Pare, has the full complement of infrastructural requirements. There ;s an 
adequate level of supporting industrial infrastructure, small-scale managerial 
ability and skifled personnel available in Sulawesi Sela tan to support further 
marh1e resource and agriculture based industrial development. 

8. At this time there is insufficient inf rastructurnl support available in Sulawesi 
Tenggara or M1.luku to support such industrial development. While this could 
becnme available over the next fe•v years, transportation complications would 
remain as problems for these n1ore isolated reeions. 

9. Small-scale industries, manageable at the local scale, are more likely to be 
successful than large-scale ind:istrie:s, particularly at their \>utset. Large-scale 
ventures would require outside knowledgeable managers and skilled personnel 
and, because of the greater amount of capital involved and marketing and 
distribJtion required, present much greater risks. 
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10. Within Sul~wesi Selatan, Pare-Pare offers a good potential location for a fish­
canning plant and an associated fish-meal plant to process •waste• fish from 
the canning plant. 

Pare-Pare is recoumended for the following reasons: 

o proximity to (but outside oO Ujung Pandang; 
o planned port development; 
o availability of land, water and labour; 
o location with respect to skipjack availability and proximity to the 

relatively untapped potential resources of Makassar Straight; and 
o away from areas of heavy artisinal fishing. 

11. To ensure that adequate skipjack were available for canning, a network of 
collection depots (5 initial depots) would be constructed at selected key 
landing areas along the NW Coast and East Coast of Salawesi Selatan. Fish 
would be brought to these depots by fishermen and transported from there to 
the canning plant by truck. Fish would also be collected by a collection 
vessel operating from Pare Pare north to off Mamuju, collecting from bagan 
and villages en route. Frozen skipjack would be drawn from time to time from 
places such as K.endari, Ambon and Bau Bau (where it is proposed to build a 
small cold store) and so on. 

12. The collection depots would be equipped with a concrete pad, clean water, fish 
storage containers (200 kg. & SOO kg.), ice making equipment, an insulated chill 
room where skipjack would be stored an ice (for up to S days) for the 
canning plant, and a separate insulated store for fresh fish for the local 
market. At a later date, the collection depots would be expanded to include 
boat maintenance and fuel supply, lockers for fishermen, and a boat ramp and 
repair facility. 

13. The facilities proposed for the collection depots would assist the local 
marketing and distributic,n of fish and the standard of liviog of artisanal 
fishermen. 

14. Another significant industrial opportunity for immediate to short-term 
consideration would be to assist the Djajanti group to investigate the 
operational requirements of, and to increase thP. amount of fish available to. 
their 100 ton per day capacity fish meal plant located in the Aru Island group 
(Araf ura Sea). 

IS. There are a number of institutional ano private sources of potential fund:ng 
f o.r projects of the types identified. Profitability (and scale of operations) will 
be the key determinants. Furt'1er, the Asian DevelopmP.nt Dank approved loans 
of S6S million to Indonesia in 1 ~86 for fish storage, processing and marketing. 

ii 
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Financial Analysis 

16. The financial analysis for the proposed projects showed the following: 

NPV.(18%) m&C%) Pay Back 

0 Tuna Cannery SUS 8.2M 81 2.3 yrs 

0 Fishmeal Plant (SUS 0.6M) ( 9 ) n/a 

0 Cannery l2ll!l SUS 7.6M 67 2.8 yrs 
Fishmeal Plant 

0 Ice Manufacture SUS 0.5M 62 2.2 yrs 

0 Ice Dispensing 
and Insulated 
~torage SUS 0.3M 15 1.9 yrs 

The project internal rates of return are rather high but sensitivity analysis of 
the effect of cost increases or revenue decreases showed that the internal 
rates of retu •. would remain healthy. The major costs are largely capital 
costs, which have been determined fairly accurately, but revenue is a function 
of managerial ability. Nevertheless, with revenue reductions of 40 per cent, 
the following internal rates of return could be achieved. 

0 Tuna Cannery 25% 

0 Ice Manufacture 43% 

0 Ice Dispensing 52% 

17. It would be financially worthwhile to implement the cannery alone \with ice 
manufacture and dispensing) or the cannery and the fishmeal plant .;ombined. 
At these internal rates of return, private investors may be interested to invest 
and should be approached. However, it should be noted that management and 
marketing would be major determinants of success. 

Conclusion 

The four projects identified here would, together, provide a profitable, 
integrated system for the collection and canning of tuna and the distribution 
of fish among local markets within Sulawesi Selatan. 

iii 
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2.0 !NIRODUCTION 

2.1 CONTEXT OF STUDY IN INDONESI>'S DEVELOPMENT PLANNING 

Departmen Perindustrian prepared the National Industrial Development Outline. 
Background to this outline included the following comments: 

i) Some structural problems in the manufacruring sector remain to be 
remedied. These include: 

ii) 

o inadequate structural depth; 

o dependence on imports; 

o need to improve the distribution of industrial development 
projects. quality and competitiveness; 

o the need to escalate the development of industrial exports. 

Strengths which can be harnessed to support the development of national 
industries. include: 

o natural resource endowments including marine resources; 

o manpower; 

o the strength of the domestic market. 

iii) The stage of development already achieved and the level of economic 
growth in the countries which constitute Indonesia's export markets. as 
well as sources of technology and foreign investment. 

The National Industrial Development Outline includes the Six-Point Industrial 
Development Programme. Points which bear on fisheries development include: 

Pojnt One: Development must deepen the ;ndustrial structure linktd with 
other economic sectors including the processing of marine 
resources. Development projects must lake due account of 
their economic feasibility. including factors of economic scale, 
choice of technology. and the viability of existing markets, 
both domestic and overseas. 

Point Three: The development of a strong and reliable small-scale industry 
sector and the growth of small-scale industries engenders 
greater community participation; it is therefore a vehicle to 
make the community politically. socially and mentally ready to 
accept the great changes that will be effected as a result of 
the industrialization process. 



I 
I 
I 
I 
I ., 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Point Four: 

The principal step in the early stage of small-scale industde-; 
development is to deal with the marketing problems, to be 
followed by extension services on the various aspects of 
business relating specifically to entrepreneurship and 
management. capital and the quality of products. 

Development of export industries must be further intensified, so 
that indu<strial products can make a real contribution in the 
expansion of non-oil exports. 

The indwtrial export drive may be approached in two ways: 

i) development of industries, with a clear comparative 
advantage. as export industries; and 

ii) developm~nt of industries, which were initially based 
on import substitution, intc, exporting industries. 

Indonesia's export drive will place great reliance on products of the following 
categories of industries: 

o Multifarious industries (mainly agro-based, forest-based, plantation­
based industries. minerals processing industries and industries which 
are labour intensive). Exports by these inc!ustries are expected to 
spur economic growth. 

It is this category of industries that will be given priority for 
development once they have a steady oveneas market. Most of 
them (about 9SCJt) wo•dd be private firms. 

o Basic chemical industries. 

o Engineering industries. 

o Small-scale industries. (Within this category, crafts in particular 
have favorable development prospects with the assistance of trading 
firms). 

Pojnt Sjx: Continuous efforts to raise manpower quality, which involves 
development ot entrepreneurs as well as professionals for top 
and middle management. specialists and skilled labour. 

To assist the achievement of the objectives under the National Industrial 
Development Outline. R.I. Law No.S/1984 was promulgated to provide a sound and 
constitutional basis f"r the regulation and sustained de.,elopment of the 
manufacturing se.:tor. 

Pursuant to Article I of the above law. domestic industries are, as a matter of 
policy, classified into three categories: 

Category I: Basic industri~· comprising basic metals, .·ngineering industries, 
electronics, and oasic chemicals. 

2 
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Category II: Downstream and multifarious industries. 

Category III: Small-scale industries 

Each category has its specific characteristics in terms of: 

o size of investment; 

o technology employed; 

o mission to be f~U-tlled, whether to underpin e:onomic gro"·th or to 
foster equitable distribution; 

o employment of labour. 

Indonesia's export performance will rely mainly on multifarious industrial products, 
which possess comparative advantage. Developinent of marine resource processing, 
industries falls within this category. 

A number of actions have been, and will be required to be, tahn to improve 
performance in the harvest and processing of marine resources. Some of these 
actions include: 

o raising the efficiency and completeness of domestic industries by. am~J1g 
other things, liberalizing port and customs handling, simplifying licensing 
procedures, and lowering interest rates; 

o improving capacity utilization; 

o assessing the requirements for technical and financial restructuring of 
industrial firms and expansion of uisting, or development of new, 
industries; 

o quality maintenance; 

o tariff rates designed to encourage exports and pr~tect "vulne~ble" 
industries; 

o increased efficiency through such measures as rradem~zation, quality 
improvement and capital restructuring. 

Part of the overall development strategy w'iich has a direct tearing on the 
processing of marine resources, is to divers• fy exports away fro1n reliance on oil 
exports. Increased harvesting and process!ng of fisheries and other natural 
resources could potentially generate increased employment within Indonesia and 
enhance the balance of payments situation. 

REPELITA IV 

Development strategies as applied at the national and regional levels include 
reference to Policy Guidelines which state that the development of agriculture, 
covering food crops, fisheries, animal husbandry, farming and forestry should be 

3 
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increased through integrated, harmonious and widespread intensification, 
extensification, diversification and rehabilitation, while conserving natural ~urces 
and maintaining environmental stability. 

Fashery DeYelopaeat 

Fishery development under REPELIT A IV is directed generally toward the following 
objectives: 

(a) to attain better inco:ne and better living for the small f"JShermen and 
f"15hf armers and extend employment opportunities; 

(b) to improve the productivity of f"JShermen and f"15hfarmers and at the same 
time increase the total f"JSh production; 

(c) to increase f"JSh consumption, particularly among the low-income 
population groups; 

(d) to increase exports and decrease imports of f"JShery products; and 

(e) to have better control on the utr ization and management of fishery 
resources. 

DGF targets for national f"JSh production, consumption and exports for 1988 are 
summarized in Exhibit I and compared with actual 1981 levels. The Exhibit shows 
clearly the emphasis placed on increasing f"JSh production particularly via aquaculture 
and marine capture and consuw;>tion. 

EXHIBIT 1: FISH PRODUCTION AND CONSUMPTION PERFORMANCE AND 
TARGETS, 1981 - 1988 

1981 1988 'Ye 
(ooo's mt) Acta al Tarsets Chanee 

Total Fish Production 1,914 2,932 52.2 

Marine 1,408 2,174 54.4 
Inland Capture 265 353 33.2 
Aquaculture 241 405 68.0 

Domestic Coasaaptioa 1,853 2,739 47.8 

Total 12.3 IS.7 27.6 
kg Per Capita 

Source: DGF 

4 
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To support the intensification, extensification. diversification and rehabilitation. 
fishery marketing facilities. infrastructure for fishery port facilities and irrigation 
facilities for iJShponds will be increased. The intensification is intended to achieve 
optimum productivity without nP.glecting the iJShery resources. The extensification 
is intended to speed up i1Sh hauling along the coast. off shore and in high-potential 
seas. The diversification of coastal fishery business is to be accomplished through 
gradual modernization of iJShing eqt?ipment developed cooperatively with fisherman 
in connection with the d~velopment of coastal villages. 

Guidance of iJSh marketing will be directed toward improving the type and quality 
of fish produced and towarc& improving the facilities and infrastructures for 
marketing. This guidance is also to be directed toward improving the marketing 
system and management that supports production activities; and. toward improving 
the market inf onnation system. 

To improve the capability of fJShennen. guidance and training in skills needed to 
use new iJSbing equipment will be inten!»:fied and improved. Marketing will be 
improved. The construction and reno~ _.Jn of fishery infrastructure. such as ports, 
piers, places for iJSh auctions and public sales, and cl~n water supplies will be 
continued and completed. The private sector is encouraged tG build other 
supporting infrastructures snch as ice factories, refri~erators and product processing 
units. 

Considering that marine products are commodities that spoil easily, fishermen will 
also be given guidance on storage and ways to adjust to the type and quality of 
fish products required by the market. The role of big companies in processing and 
marketing products of traditional fishermen will be improved through "the core 
company system•. 

Processiac Industry for Acriculture and Fishery Praducts 

The processing industry for agriculture and fishery products includes industries 
related closely to the agricultural sector such as: the canning of fish, meat, 
vegetables, fruits and other products. 

The goal of developing the food-canning industry is to increase product quality and 
diversify products according to consumers' tastes. The location of industrial plants 
depends on developments in the agriculture, animal husbandry, and fishery sectors 
such as the fish-canning industry in Central Kalimantan, North Sulawesi, SQlUh 
Sulawesi. Bali and Maluku. 

The policies established to encourage the development of the canning industry are 
to limit the import of agricultural products, and support the development of a tin 
plate industry and other packaging materials. The procedure by which to obtain 
permits for investment will be simplified, quality and standardization will be 
improved and people will be encouraged to consume domestic products. 

South and South-East Sulawesi Reclonal Development Direction 

Priority for development in South and South-East Sulawesi within REPELITA IV will 
be given to the economic sector, with an emphasis on the agricultural development. 

s 
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Industrial davelopment is directed toward industries for processing agricultural and 
marine products. In the marine industry sector, the development of the marine 
tJShery, !resh water tJShery and tJShponding industry will be continued. Particularly 
important will be the canning of tJSh, mea~ fruit and other room. Production 
capability, marketing and management of the marine industry is to be emphasised. 

Thus, this study, to assess the potential and feasibility of tJSheries resource 
processing in East Indonesia is entirely consistent with nationai and regional 
development policy and priorities. 

GoYerameat Coastniats 

Presently, the Government has few incentives to offer investors in the commercial 
IJSh:ng industry. Perhaps the best incentives fall within the loans from the ADD 
and the World Bank under which the Government provides funds to state owned 
banks for lending to the fisheries sector at rates of interest 3 to 4 points lower 
than commercial lending rates. 

The Government's stated desire to create the growth of the commercial fisheries 
and related industrial development is net well reflected in the very restrictive 
fishery laws, particularly the tuna and skipjack fisheries. Foreign Investment Rules 
(01.1.03-FISHERIES dated 1985) provide that vessels equipped with Purse ~ine lre 
only allowed to operate in the waters of the Indonesia Exclusive Economic Zone 
(EEZ). This is based on laws promulgated by the Director General of Fisheries 
(DGF) to protect fishing grounds used by small-scale fishermen. The restriction 
applies to all purse seiners whether or not totally owned by Indonesian nationals or 
joint venture enterprises. 

This means that all archipelagic waters are closed to purse seining including the 
tuna and skipjack waters of the Banda. Flores. Ceram and Maluku seas. However, 
this area could easily support a fleet of 60 modem tuna purse seine vessels fishing 
beyond the 12 mile offshore line '° as not to disturb the very limited number of 
small scale fishermen in the region (UN~DO. 1985). 

2.2 INTRODUCTION TO STUDY AREA 

Indonesia is an archipelagic nation of over 13,000 islands, which. including the sea 
within the exclusive economic zone. covers an area of 5.8 million sq. km. The land 
makes up only about one third of this. With a population of 160 million growing :u 
about 2.2 per cent per annum, it is the world's fifth most populous nation. 
However, two-thirds of the population, or more than 100 million people, are 
concentrated on the inner islands of Java, Bali and Lombok, which accounr for only 
7 percent of the land area of the country. 

Fisheries, considered to be a major potential contributor to the diversification of 
the local and export economies, are thought to have under exploited potential in 
Eastern Indonesia. 

The location of the study area, essentially the Banda Sea and its periphery. is 
shown on Exhibit 2. The area lies to the East of Java and the Island of Borneo; it 
extends eastward to lrian Jaya. The area lies between approximately 11 s• and 135• 
East longitude and between 2• and 12• South latitude. 

6 
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EXHIBIT 2: LOCATION MAP 
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Tbe region is marted by its equatorial monsoon clima~ with • November to March 
wet season on the West Coast and April to November on the East. 

South Sulawesi c:u be divicled topograpbic:ally into the Western, Soot .1f:rD A Eastern 
Coutal strip of Ullder 100 metres and the central mountains of over 1,000 metres 
elefttion. Rivers are relati'Vely short and carry heavy la.ds in suspension. 
Swampy. brackish water areas extend alona much of the coast, particularly in South 
Sulawesi. 

Tbe province of South Sulawesi, with a population of about 7 ,000,000 ,eople is more 
demely settled, puticubrly aloq the littoral plains, than either Southeast Sulawesi 
or Maluku. These are settled sparsely. 

Tbere are few large towns. Ujuag Pawng, a population of over 700,000 people, is 
the largest centre in Indoor '' eat of Surabaya. Few other towns in 1M study 
area have populations over 1l 0,000 people. 

Most towns and viDqes are located alo~ ::.e coa1al strip. Settlements are 
connected by poor roads. Inter- and intra-provincial tnmportation by road or sea 
is both costly and rudimentary. For example, by sea there is no inter-island reefer 
service and paseqer carrying coa1al vessels are often poorly equipped and 
extremely over-loaded. 

Tbe locations of major places visited in Sulawesi as part of the field work and 
discussed in the text are sho-.n on Exhibit 3. Memben of the team also visited 
Maluku. 

2.3 TERMS OF REFERENCE 

The Terms of Reference are summarized below: 

Objective of the Stud.I 

The immediate objective of the project is to recommend a pattern of industrial 
investment through provision of resource based oprortunity studies for marine 
industries with special emphasis on export market and regional industrial 
development of two selected regions, namely Moluku and South Sulawesi. 

The marine based industries referred to will be b3sed on skipjack/tuna, 
shrimp/prawn, mackerel, seaweed, crabs, cuttle fish, lobster, and othen. 

Scooc and Majn Actjvjties 

Detailed anal;sis is to be carried out on all the following aspects and incorporated 
into the report. 

I. Analyze existing data as to the availability of marine resources and their 
economic exploitation/recovery. 
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2. Assess the general situation of available fishery vessels and trend of fish 
catches. 

3. Identify specific products for processing and utilizing the marine reso~. 

4. Analyze current f"JSheries production. 

S. Estimate market potential (S-10 years) for those products identified for the 
domestic Indonesian market and for export. 

6. Survey proven technologies currently available for economically processing 
these marine resources iuto marketable products and recommend the most 
appropriate technology. 

7. Assess the availability of suitable. required technological skills to support the 
processing. 

8. Identify possible industrial plants and supporting industrial investments such as 
cold storage. 

9. Identify the most likely opportunities, locations, technologies and plant sizes 
for the economic utilization of marine resources (initial focus to be on 
technologies appropriate to Indonesian conditions). 

10. Assess trade anJ tariff policies and regulations ROveming foreign investment, 
foreign excilange policies. taxation and relevant investment incentives provided 
by the Government of Indonesia. 

11. Investigate industries presently hued on marine resources. their structure and 
growth, capital employed and manpower engaged. future plans and prospects. 

12. Identify possible financial resources for investment in the identified industri~. 

13. Prepare project profiles for the industries recommended, identifying major 
benefits and costs, reflecting existing and potential markets, and including 
technical and financial details to enable potential Indonesian or foreign 
investon to make a preliminary assessment. 

14. Recommend the manpower/sk::: develop~ent needed to support the suggested 
investment programme. 

2.4 PEOPLE INTERVIEWED 

Many people in government and the private sector, both in Indonesia and oveneas. 
were interviewed and provided valuable assistance. While it is not possible to recall 
the name of "very person who assisted, the names of key people are listed in 
Appendix A. 
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l.5 THE REPORT 

This report is concerned primarily with the potential processing of marine fishery 
and seaweed resources. These include shrimp, tuna and other pelagic iJSh species 
(surface feeden), demersal iJSh species (sub-surface feeden). cepbalopds (squid and 
octopus, etc.) and seaweed (mostly Eucbeuma and Gracila:ia species). Scientific and 
Indonesian, as well as English, common names are given for major iJSh species as 
part of Appendix B. 

Each major marine resource is discussed ia a sepuate Chapter. 

For the potential projects identified, we are ~ncemed principally with markets: 

o export canned tuna; 
o export frozen shrimp; 
0 domestic r JSbmeal; 
o domestic fresh and frozen iJSh. 

11 
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3.0 INDONESIA'S FISHERY 

3.1 ROLE OF FISHERIES 

The role of f"JSheries in the national economy is small yet significant. Fisheries is a 
major source of employ-.nent. engaging about 3 million people or S per cent of the 
labour force, but labour productivity is low. producing only 1.6 per cent of GDP in 
1981. 

Fish plays a central role in the Indonesian diet. providing 62 per cent of all animal 
protein supolies, with per capita consumption of about 13.2 kg in 1984. While per 
capita supplies have been growing recently at an annual rate of about 1.5 per cent. 
t.'ie relatively low level of fish consumption in Indonesia reflects the low capture 
rates, largely by artisinal means. and the country's relatively low level of personal 
income. But, with an average income elasticity of demand for all f"JSh products of 
0.8 (l.0 for fresh f"JSb, O.ti for dried f"JSh) consumer preference for fish is as strong 
in Indonesia as elsewhere in Southeast Asia ~McElroy. 1987). 

While the potential for expansion of the fisheries sector is thought to be large, 
initial emphasis on the handling, processing and marketing of fish promises to 
provide more immediate benefits than the expansion of catching effort. This reoort 
exam in~ the mar!ne rf!SOurce b.ue. identifies possibilities for processing and 
assesses the feasibility and viability of implementing several identified projects to 
expand f"JSh and seaweed processing and to improve fish handling and distribution. 

During the decade from 1973 to 1983, marine fisheries production increased by 
nearly 600,000 tons or 67 per cent (from 889 to 1487 thousand tonnes). The growth 
in total f"JSheries production was a healthy 4.5 per cent per annum compared with 
the population growth of about 2.3 per cent per annum during the same period. 

Increased landings from marine fisheries is mainly attributed to an expansion of the 
fishing fleet, in particular, smaller vessels. and to the successful implementation of 
vessel motorization programs during the later plan periods. The fishing fleet 
increased by 36,387 vessels or 14.7 per cent, from a total of 248,113 vessels in 1978 
to 284,500 in 1982. The number of motorized vessels increased from 2S,992 vessels 
in 1978 to S8,SOO in 1982 and 61,800 in 1984. averaging 22.8 per cent increase per 
annum during the period (see Appendix C). 

Exhibit 4 shows the steady growth in total marine fish landings and the landings of 
skip jack from 1.2 m to l.S m tonnes and from S 1,800 to 80, 700 tonnes respectively 
over the period 1980 to 1984. 

Indonesia's current fish production comprises a large number of fish species but, 
because of the nature of all tropical fisheries, relatively modest tonnages of each 
species (see Appendix C and Exhibit 8). 

3.l TYPES OF FISHERY 

The major fish production comes from pelagic and semi-pelag;; species which 
constitute about 60 per cent of the landings . Demersal fish species and shrimps 
make up approximately 40 per cent of landings. Basic definitions of the different 
types of fish groupings (pelagic, demersal, etc.) are illustrated in Exhibit S. 
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Demersal iJShes are especially concentrated on the continental shelf. close to shore. 
in depths varying d~wn to about 40 m and along the edge of the continental shelf 

EXHIBIT 4: MARINE FISHERIES PRODUCTION BY SUBSECTOR'S 1980 - 1984 

(tons) 

1980 1981 1982 1983 1984 

Marine iJShes 1,218,167 1,206.983 l,326A47 1,467.824 1,529.553 

Tuna 20.898 25.239 28.080 26.088 30.697 

Skip jack 5i,818 57.430 61.577 76,790 80.658 

Other 103.927 118.620 74,615 i 12,317 71.896 

Total 1,394,110 1,401,272 1,490,719 1,612,019 t,712,804 

EXHIBIT S: GENERAL DISTRIBUTION OF THE FISH FAUNA ON AND OFF 
INDONESIA'S CONTINENTAL SHELF 

t'(pf .. '" 

""' 
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in depths varying from around i()m to 140 m. The demersal IJSh fauna varies 
according to the nature of the bottom and the sea temperature. Snappers and 
similar typeS of IJSh have a preference for harder bottom while croakers. grunters 
and catf'JSh prefer softer bottow. and shrimps soft muddy bottom. 

The pelagic tJShes are very often found off. and a!ong the edge of. the continental 
shelf. Smaller pelagic IJShes migrate inshore onto the shelf in the spawning season 
and att often accessible to catching when close inshore. 

The broad continental shelf in the Java Sea and off Irian Jaya. with rather 
extensive river systems and a large influx of fresh water. fa-_ouiS shrimp production 
and is the dominant IJShing ground for the shrimp IJSbing vessels. This area also 
favours concentration of small r.elagic and demersal IJSh. 

The continental shelf off Sulawesi and all the eastern islands is ouch narrower, has 
less river run off. and the bottom conditions are generally harder. These waters 
have a high primary production and are rich in both bottom dwellers on the 
continental shelf and pelagic IJSh feeding on the high primary productioc which is 
favored with upwelling and intricate current systems helping to increase production 
(ADD, 1985). 

3.3 THE MARINE RESOURCE BASE OF EAST INDONESIA 

Marime Physioaraphy 

The Banda~ the main focus of the marine area under study, is continuous with 
the SW Pacific Ocean via the Maluku Sea. The Banda Sea is connected on its East 
with the Anf'ura Sea, adjacent to the West Coast of lrian Jaya; on its south it 
adjoins the Timor Sea, to the north of Australia. and on its west it connects with 
the Aores Sea. An area of importance to this study is the Makassar Strait. 
between the island of Bomeo and along the Western coast of Sulawesi. The 
Makassar Strait connects the Aores and Java seas with the Sulawesi Sea to the 
north of Sulawesi. Exhibit 6 shows the location of seas in the study area. 

Bathymetrically, the Banda Sea is an extremely deep basin, deeper than the other 
seas of the Indonesian archipelago, with sea depths in some parts exceeding S 
kilometres. To the southwest, the Aores Sea includes a deep basin with similar 
depths and there are substantial deep areas in the centre of the Makassar Strait. 

The areas of continental shelf are very limited. These lie principally towards lrian 
Jaya, east of Kep Aru, and along the littoral of Sulawesi Selatan and Tenggara, 
particularly off Ujung Pandang. Along most coast-lines in the study area. the 
continental shelf forms only a narrow strip S to 10 kilometres in width. This 
factor has important implications to the fishery resource. 

The study area has a typical equatorial climate with marked wet seasons. From 
November to March, the northwtSt monsoon prevails; from May to September, the 
southeast monsoon is dominant. During these periods the high pressure centre is 
quite stationary; winds tend to blow fairly consistently and in one direction for the 
four to five months of the monsoon. This is the case particularly over the sea. 
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Because the Banda Sea and adjacent marine area lie directly on the axis of both 
the northwest and southeast monsoons they comprise an area conducive to strong 
air and sea circulation, a result of the constancy of the winds, even if their force 
is rather weak (Wyrtki, 1961). The winds affect sea surface conditions for several 
months and the strength and direction of flow of the ocean currents throughout the 
study an i. Both the availability of tJSh and the ability of f"JShermen to put to sea 
safely are affected severely. During the most severe period of the mollSO'Jn, 
tJSbermen to the windward side rarely f"JSh while those in the lee remain unaffected. 

The project area is influenced, virtually year round, by the South Equatorial current 
which flows southeast from the Pacific Ocean, through the Sulawesi Sea, and south 
through the Makassar Strait. There is an exchange of sea water with the southern 
Philippines Sea and thus with the Pacific Ocean. During the northwest monsoon, 
waten from the Flores Sea enter the Banda Sea where they are forced to subDerge. 
During Auaust. currents from the Aruura Sea are rei"''>rced by the SE Monsoon so 
stren1thenin1 the flow of water into the Banda Sea. Tb.: pattern of ocean currents 
is illustrated as part of Appendix D. 

The Araf ura Sea and the eastern parts of the Banda Sea are important regions of 
upwelling which reaches a peak in July, with net upwelling occurring from the 
beginning of May until the middle of September during which the area is considered 
to be one of the most productive f"JShing areas in the region (Haskoning, 1983 ). 

The revenal of the main current regime twice a year changes the location of eddy 
structures, areu of micro upwellings and areas of divergence and convergence. 
Similarly, regions of local productivity may shift, for example, they may alternate 
from one side of an island to the other side as currents change their direction. 

These characteristics have important consequences for the interpretation of the 
results of explorat<'ry fishing surveys and assessments of artisinal fishing activities. 

Fisheries Resources of East Iadoaesia 

The great depths in mcst of the study region and the large variation in wind 
direction have important implications for potential fisheries investment. Because of 
the relatively small continental st.elf area in the study region, demersal fisheries 
(e.g., for species such as breams, snappers and lobsters) will not have a large 
potential. Several stud~es (e.g. Watts and Watson, 1983) report that existing 
demenal resources are fully, if not over, exploited. Thus, future fisheries 
development must come from expanded pelagic fisheries, either coastal or off shore. 

Development of pelagic fisheries will range from the expansion of traditional 
fisheries, or those not requirir.~ large capital investments, such as pole-and-line 
fishing, using locally constructed vessels, to the purchase of costly off shore boats, 
capable of following their target stocks throughout the region. F.ither of these 
possibilities should enable offshore fisheries to be developed without competition 
with artisinal fishermen for available fish resources. 

Because of the large seasonal variation in the weather caused by the reversal in the 
direction of the monsoons, large seasonal variation in the availability of parti ·ulu 
fish stocks is apparent. This may directly affect decisions regarding capacity 1'>f 
fish plants tt\ be constructed. For example, it may be necessary to build a plar.t 
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with an annual capacity of 20,000 tonnes per year in order to produce 10,000 
tonoes/year of product if supply of raw product were limited to six or seven months 
of the year. Alternatively, f*JSh could be brought in from further afield or stored in 
f*JSh storage facilities, in order to enable the plant to operate for the entire year. 

Pelagic stocks tend to show greater variation in annual abundance and in their 
regional availability than demersal stocks. Variation in regional and annual 
availability is partlcularly true for species such as yellowf*m and bigeye tuna whose 
migratory ranges are large. Investment decisions regarding plant capacity based on 
resource availability in one year may over-estimate the average catches available (if 
the base data were obtained in a year of unusually high stock abundance). 

Exhibit 7, from Watts & Watson (1983) shows the location of major fishing grounds 
around the island of Sulawesi. 

There are a number of indications that IJSh stocks, at least for demersal and small 
pelagic species, may be less than often quoted in Indonesia. South Sulawesi's 
marine f*JSheries landings rank third in the nation but levels of exploitation are 
approaching or have reached MSY. and there is evir"mce suggesting that some 
IJShermen have responded to reduced landings by u_ing explosives and other 
destructive IJShing techniques. The most important coral reef fishery in Indonesia, 
which lies t>ff Ujung Pandang is heavily fished, if not overfished, and to an 
unknown extent has been damaged by explosives (USAID, 1985 and field inspection 
1987). 

Appendix E from USAID (1985) shows that demersal and small pelagic fish stocks 
may be overlJShed along the South coast of Sulawesi and around Maluku. Further, 
demers:l IJSh and shrimp are f .11ly exploited in the Arafura Sea (also confirmed by 
IJShing company data gathered in the field in 1987). 

No accurate information on marine fish stocks around Sulawesi exists (31so see 
USAID, 1985) although many bio-acoustic and species specific surveys have been 
carried out around the island. Preliminary estimates from an INFIDEP survey 
indicate tllat the pelagic fish range, in standing biomass, from S mt to SO mt per 
square nautical mile. Many of the demersal fish stocks (e.g. ponyfish, groupers, 
snappers) are already fully exploited and the narrow continental shelf around most 
of Sulawesi greatly limits the potential for increasing their catches (Watts and 
Watson, 1983). 

Although full and, in some areas, over-exploitation of demersal fish resources is 
occurring, almost nothing is known about the biology of the species involved. 
Pelagic fish stocks (estimated to be about 46% to 63% of potential Indonesian 
production) normally remain unexploited until demersal stocks are depleted. 
However, while small pelagic and demersal fish stocks may be threatened, there 
would seem to be abundant resources of large pelagic species (for example, tuna and 
skip jack). 
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EXHIBIT 7: MARINE DSBING-GROUND LOCATIONS AROUND SULAWESI 
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The Banda Sea, Northern Makassar Strait and the seas around Maluku would seem 
to provide a rich year-round iJShing ground for tuna and skipjack but UNIDO (1985) 
warns that • .. .although there is a resident stock of skipjack and tuna in the area a 
large share of the iJSh captured each year are from stocks that are migrating 
widely throughout Eastern Indonesia ruid the Pacifa;. As such, it is not meaningful 
to estimate the exploitable potential of skipjack and tuna for the project area 
independent of the rest of Eastern Indonesia: 

Generally, tropical marine ecosystems combine high diversity with low individual 
species productivity and vulnerability to ovenJSbing. There are many species but 
low populations of each species. Exhibit 8 shows the 1984 catch in tons by 
province in East Indonesia. Of the 40 species named, only 11 species yielded more 
than 5,000 tons in 1984 in South Sulawesi; Maluku and Irian Jaya showed only 5 
species where the catch was over 5,000 tons. The mosL important fish species are 
illustrated in Appendix C. 

When it is realized that these low tonnages were spread over numerous landing 
places, it can be seen that very few species are suitable for commercial processing. 
Considering the market even fewer species are worthy of detailed investigation. 
Only prawns, the tunas and perhaps the sardines would be available in sufficient 
quantities to justify industrial processing. 

The availability of prawn and tuna resources are discussed in more detail in the 
following sections. 

Export of Fish fro• East Indonesia 

Appendix F includes data and graphs showing the export of fish products from East 
Indonesia over the period 1981 to 1985. The DGF data show that South Sulawesi, 
Maluka and lr.ian Jaya have consistently been able to export large quantities of fish 
products, particularly prawns, fish roe and tuna. 
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I EXHIBIT 8: MARINE FISH PRODUCDON BY SPECIIS AND PROVINCE, 1914 

Fish Spedes/tou Ball It NIT Sel. s.Iawesl Mataka It I.J. 

I Total 129,156 236,805 110,221 

I 
Pony FJSh 2,743 7,646 22S 
Sea Catf"ISh 1.277 1,086 97 
Lizardf"JSh 49 310 294 
Goat Fishes 386 13S 666 

I Grun ten 313 l,S&4 3SO 
Red Snappen 1,177 3.214 2.212 
Groupen 974 1,972 936 

I 
Emperon l,44S 4,947 3.272 
Giant Seaperch 1,224 1.201 1,820 
Threadfin 496 2.276 S27 
Yellowtails 621 1,381 l,7S6 

I Croaken 94 1.219 296 
Sharks 1,949 2,790 624 
Rays 797 1, :04 331 

I Pomfret 327 1004 Sl3 
Barracudas 401 l,7SO l,lOS 
Scads 9,314 17,980 4,473 

I 
Trevallies l,71S 6,716 5,407 
Jacks 1,399 3,396 2,328 
Hard-tail Scad 70 l,8S6 1,133 
Queen Fishes 180 106 470 

I Rainbow Runner 36 1,380 272 
Flying Fishes 982 8,727 2,002 
Mullets 780 4,049 1,336 

I Thread fins 42 2S4 199 
Needle Fishes 4,311 2,434 9,3S7 
Anchovies 10,917 15,791 3,402 

I 
Rainbow Sardine 309 4,33S 816 
Fringes Sardine 11,581 30,203 2,7SO 
Indian Sardine 37,069 9,106 1,616 
Wolf Herrings 346 338 SS 

I Chinese Herring 69 736 119 
Ind Mackerels 3,492 14,910 3;3SO 
lndo Kingmackerels 107 798 764 

I Narrow Kingmackerels 1,772 3,347 1,341 
Cutlass Fishes 911 9S3 20 
Tunas 2,289 1,510 8,315 

I 
Skipjack Tuna 5,237 21,513 31,221 
East Little Tuna 14,972 8,469 5,571 
Other Fishes 5,979 15,139 1,836 
Crabs and Lobsters SI 3,328 S1 

I Prawns k Shrimp 274 7,196 1,019 
Squid 2,099 1,S29 18S 
Other Molluscs 19S 212 1,774 

I Source: DGF, Fjsherjes Statistics of lndonesja, 1984 
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4.0 nsHUY RESOURCES OF EAST INDONJ:SIA; SHRIMP, TUNA AND SUPJACIC, 
OTBDl FISH, CEPHALOPODS AND SEAWEED 

4.1 MARINI: SHRIMP 

Shrimp have been caught in relatively large volumes in the waten uound Sulawesi 
and Maluku for some time, puticularly by Japanese/lndonesim joint operations set 
up in te nineteen sixties. However. there is evidence that maximum yields for the 
marine shrimp f"JShery are bein~ reached and that future expansion in shrimp 
production will ~ve tG rely on aquaculture. Although there are technical problems 
to be overcome in order to achieve very intensive production Crom shrimp culture, 
Sulawesi bas large areas or Tambak which offer considerable potential fairly 
immediately for extensive, low yield aquaculture. 

Shrimp are generally found wherever river water enten the sea and where there is 
a suitable bottom type. A number of commercially valuable shrimp species can be 
round throughout the study area (see below) but they are unevenly distributed. The 
major shrimp f"IShing grounds are in the Araf'ura Sea (orr the west coast or lrian 
Jaya) and around Aru ~sl?..nd. Minor grounds occur in the GulC of Bone and along 
the south coast of Sulawesi Seletan. Other important shrimp resources occur on the 
east coast of K.alimantan, across the Makassar Straits from Sulawesi. 

EXHIBIT 9: MAJOR SPECIES OF SHRIMP CAUGHT IN STUDY AREA 

Zoological Name 

Penaeus merguensis 
P. indicus 
P. monodon 
P. semisulcatus 
Parapenaeopsis spp. 
Metapenaeus monoceros 

eommon Nan>el 

banana 
white/Indian banana 
tiger 
king 
rainbow 
end~vour 

Penaeid shrimp generally spawn at sea; their postlarvae migrate into brackish water 
areas, river mouths, and mangrove swamps. The shrimp subsequently migrate 
offshore during their adolescent phase. Unar and Naamin (1986) found that there 
are many spawning activity peaks within a year for P. mergujnsjs, P. semjsulcatus, 
and Me13oenaeus eosjs though some spawning occun at all times. 

The marked variation in the catch rates of shrimp that occun between seasons 
indicates that, like the juveniles, the adults undertake migrations so that their 
availability to capture is not always the same. Araf ura Sea catches are reported to 

1 No exact conventions exist for the common names. Yamamoto (1982) 
reports that Penacus semjsulacars and P. monodon are referred to as tiger 
shrimp; P. merauensjs as white shrimp; and Meqoenaeus monoceros as 
endeavour shrimp. 
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be best in February-March for P. mersuensis :-.nd September-October for P. monodon 
(Haskoning, 1983). Yamamoto (1980) reported the best catches in Irian Jaya to be 
from October to January with the lowest catch rates during June and July; he found 
a positive correlation between catch rates and size of shrimp caught. Unar and 
Naamin (1986) reported best catch rates to occur during the rainy season off Irian 
Jaya, (i.e., August-September, and November-December). Greatest river runoff 
occurs at this time. 

As in all shrimp fisheries, a large by-catch of f"ISh is caught during t1Shing 
operations (up to 90 per cent of the catch can be non-shrimp species). Unar and 
Naamin (1986) report tlSh by-catch rates to vary from 3.6 to 8.S tonnes/trawler/day 
in the Araf ura Sea. Dominant tlSh species in the East Indonesian by-catch are 
Hamod9n nehereus. Stromateus SQQ .. Sciaenidae. Scomberomorus soo .. Batodeii, Arrus 
mil&. Trichiurus soo .. sharks, Lutjanidae, Snappers, Serranidae and crabs. 

Past aad Poteatial C.atches 

Exhibit 10 shows catches of marine shrimp in the study area from 1975 to 1984. 
The apparent drop in catch from Maluku and Irian Jaya from over 10,000 tonnes in 
1979 to 8,000 tonnes in 1984 is not explainable on the basis of available 
information. Either over-f"1Shing or reduced t1Shing effort could be the cause; other 
explanations are possible. 

Other •inf onna1• estimates of shrimp catches for different parts of the study area 
are not comprehensive or detailed. For example. Hanna (197J!) noted that Maluku 
exported 2,614 tonnes of shrimp in 1972. but gave no indication as to whether this 
export was shrimp tails or whole shrimp; Dwiponggo (1982) noted that, 3,622 tonnes 
of shrimp were, on average, produced annually from 1975 to 1979 from the south 
coast of Sulawesi. 

Based on an estimate of the virgin shrimp biomass of 36,000 tonnes, the DGF (1983) 
estimated the shrimp MSY for Maluku and lrian Jaya at 18,000 tonnes/year. 

EXHIBIT 10: MARINE SHRIMP CATCH EASTERN INDONESIA, 1975-1984 

(ooo's tonnes) 

REGION 1975 1976 1977 1971 1979 1914 

East Kalimantan 4.3 4.9 S.1 7.8 10.8 

South Sulawesi 2.S 3.3 4.0 S.2 S.I 7.3 

North Sulawesi 0.2 0.1 0.1 0.1 0.2 

Maluku and 
Irian Jaya 9.3 8.9 8.8 9.0 10. I 8.0 

Sources: I. Unar and Naamin, 1986 
2. SPI, 1986 
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The f!Stimate of 18,000 toDDes/yeu MSY blS been repeated by subsequent authors, 
e.g., Bailey et al. ( 1916) and Soesanto ( l 98S). Bailey et al. note that tbe lrian Jaya 
resource was expected to be fully exploited by 1994. Unar (1973) provides an 
estimate of the S1aDd.ing stock size in the Arafura Sea, derived from the catch 
results of a survey vessel in 1969. He estimated the shrimp stock to be 4,207 to 
S,3SS tonnes (647 to 834 kg/sq. mile). None of the available estimates of the 
marine shrimp catch potential ue based on sound population dynamics principles. 
Watts and Watson (1983) cite a potential shrimp production of 6,000 tonnes/year for 
Sulawesi Selataa, 1981 production was S,400 tonnes. 

At present, the important inclustrial f".ISberies for shrimp are located near tbe 
western coast of Irian Jaya, at Bintuni, K•im•n•, Merauke, Aru, Irian and Yamote. 
or these areas, lrian and Aru have increased in importance over the last five years 
while those of Merauke and Yomate have declined in both tbe relative and absolute 
amount of Jancliap that have been taken. 

One f"JShing company operating eight boacs in this area (PT Nusantua F.ISbery), 
reported an annual catch rate of 231 kg/day. Tow catch for their eight boats was 
S43.2 tonnes or 67 .8 tonnes/vessel This is considered to be aa acceptable catch 
rate by international SWldards. PT Nusantara F.ISbery operates six ISO GRT vessels, 
one 190 GRT vessel and one 270 GRT vessel. The catch composition in 1916 was 
approximately lot. tiger shrimp and 70'I& white shrimp. A second company, PT Mina 
K.artika, operates a shrimp fleet of 13 trawlers and two collector vessles in the 
eastern part of the study area.. 

There was considerable variation in Mina Kartika's 1916 monthly catch rate, from a 
low of 176.3 kg/day in January to 412.0 kgjday in September; greatest f°JShing effort 
was extended in April (a fleet average of 27.9 days/month), least in March and 
December (a fleet average of 21.S days/month). Exhibit 11 shows that, while the 
tolal catch by this company over the period I 977 - 1916 bas been relatively stable, 
the catch rate in 1986 of 238 tonnes/day is below the JO year average, and the 
general trend in catch rate over this period bas been one of decline. 

EXHIBIT 11: CATCH DATA FROM ONE FISHING COMPANY 

Year Total Catch Cakb/DaJ 
(t) (k1) 

1977 43S 310 
1978 46S 280 
1979 S47 339 
1980 467 308 
1981 424 278 
1982 S69 2S9 
1983 60S 298 
1984 438 201 
198S 460 197 
1986 S43 238 

Source: Field, 1987 
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Tbe catch dala above indicate clearly that any further increase in effort can be 
expected to result in lower catch per unit effort by the individual f"JShing vessels. 

Recent publisbed catch dala show that there is little chance of substantial increases 
in tbe banes1s of marine penaied shrimp from the study area. Because of declines 
in catch rates, it may be possible to obtain further. rather minor. increases in total 
yields, but only with substantial increases in f"JShing effort. It is probable that 
existing effort in the industrial f"JShery in the Arafara Sea already exceeds that 
aecemry to maximm retams from the f"abery. Thus, increasing effort may result 
in diminishing financial and economic returns. A contemporary and comprehensive 
bio-economic analysis of the shrimp f"JSberies in th~ lrian Jaya-Maluku region is 
soon to be available from ICLARM (D. Pauley, pen. comm.). The results of this 
study shoald assist with the making of future shrimp f"abing investment decisions. 

CoadllSioa A"-t Marble Shrimp Resoarce 

The level of shrimp harYesting from marine sources in Eastern Indonesia is at or 
near the maximum SUS1ainable yield. Marine shrimp are being successfully exported 
via Indonesian or Japenese/lnc:IOnesian joint venture companies which grade and 
package shrimp for particalar markets. Therefore, there is little opportunity for 
further expansion or processing of marine shrimp. However. there is considerably 
greater potential for the processing and marketing of aquaculture shrimp raised in 
tambaks. While aquaculture products are outside of the terms of reference for this 
study. it is felt tha:. the potential here is sufficiently significant to warrant analysis 
in order to determine potential processing requirements. 

<t.2 TUNA AND SIUPJACI 

Tuna and sltipjack are large bodied pelagic f"JShes. The common and scientific 
names of these and other large bodied pelagic f"ithes found in the study area are 
listed in Appendix G. 

The Indonesian archipelago is believed to be an important nursery ground for 
several species of large tuna (yellowfin, bir.-eye and albacore) and skipjack. This is 
because of the high rainfall in the area and the nutrient inflow carried by water 
runoff from the land and from the upwelling of seawater (Yonemoi-i et al., 198S). 

Skipjack and tuna, cons:Jered to be relatively abundant in the Banda Sea, form the 
basis of an important f"JSbery in Indonesia. Yellowfin are particularly valuable on 
the Japanese market for Suishi. 

Skillman (1980) reported that more than 80% of the large tuna caught were 
yellowfin. SCS (1979) reported that in 1979, 67% of the tuna landings were 
yellowfin, 26% big-eye tuna, and 7% albacore. However, identification of the 
different species present in the catch may still be a problem (Haskoning, 1983). 
Frigate and bullet mackerel are difficult to distinguish and they are also confused 
with eastern little tuna.2 Similarly, there are difficulties in distinguishing between 

2 In some provinces, catches of frigate and bullet mackerel (Auxjs spp.) and 
small tonggol (Thunnus too1101) are included in the landings data ror 
Eastern little tuna. 
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yellowf"m and bigeye in the size range in which they ue generally encountered in 
the catch. 
Tbe knowledge of s1DCk structure and status which is required for the management 
of tbese resources renwim incomprebeasive and imccurate (Yonemori et al., 198S). 
There is no doubt that skipjact can make large mipations with movements 
tiuoqbout the southwest Pllcif"ac (Sibert 1986). Yellowf"m ue known to undertake 
migrations over even longer dis1ances. Because of its location, adjacent to the 
Western Plcif"ac and leading to the Indian Ocean. tuna stocks pass freely through 
the Banda Sea region. 

While some stocks may be local and spawn in the area of the Banda Sea. most of 
the catch comes from populations which move about Eutem Indonesia and the west 
Pllcif"ac (UNIDO. 1914). Subendrala et al. (1986) showed from a tauinl study of 
stipjack and yellowf'm in the Nortbem Banda Sea that some tuna moved south, but 
more mipated eastward with recaptures in eastem Papua New Guinea. rJSb taued 
east of the Philippines have been recovered in the northem Banda Sea region. Data 
on the mipation of yellowf"m tuna in the Westem Pacific are not as extensive as 
for skipjack. Taued yellowim in the Eutem Pacific show the same diffuse 
movement as bas been observed for skipjack with apparendy seasonal miarations 
(Sibert. 1986). 

Skipjack in the study area are usually caught in surface waten close to the coast. 
Yellowim. and the other large tuna. are taken in areas of deep oceanic water. 

Development of the f°JSheries for skipjack and tuna is not been well distributed 
throughout the study area. especially in the case of skipjack; its exploitation has 
~n concentrated either in areas of high population density or in the vicinity of 
processing planes built for export purposes. For example. 70% of the production of 
skipjack in Eutem Indonesia comes from Sulawesi and of this 64% comes from 
Sulawesi Selatan (ADIS, 1914). Dwiponggo (1982) describes the pefaaic resources 
about Sulawesi Selatan as •already highly exploited•; the ADB (1983) claims that 
catches of pelagics, at least for Sulawesi Selatan, are at, or above, their level of 
sustainable yields. Howe,,er, Watts and Wacson (1983) found that the nature of 
f"JSbing seasons and the mi1ratory patterns of the pelqic species made it very 
difficult to obtain reliable data on the status of these stocks. 

Preliminary estimates indicate that the pelagic stocks are widely dispersed, in 
densities of roughly S - SO tonnes/square nautical mile, but with marked regional 
concentrations. For example, Wilimovsky et al. (1978) found that 3S% of the South 
Sulawesi tuna catch came from the Gulf of Majene. Other key tuna and skipjack 
f°JShing areas include Telok !one, and the area off the South and Southeast of 
Sulawesi Tenggara (see Exhibit 12). 

Estimates of the maximum sustainable yield (MSY) per unit area have been 
calculated for Indonesian waten, both in the archipelagic waten and the extended 
economic zone (EEZ) (DGF, 1983). Various authon have tabulated possible catches, 
apparendy derived from these estimates (see Tables I and 2 of Appendix G). The 
ADB (1983) noted that there appeared to be excellent potential for further 
exploitation of skipjack and tuna in a number of areas, within and outside 
Indonesian archipelagic waten, and that abundant skipjack stocks were available off 
the north and south coast of lrian Jaya, around the province of Maluku and in the 
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EXHIBIT ll: SDPJACI, TlfflA ~ 1.IVE-BAIT FISHING GROUNDS 
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waters surroundina Sulawesi. However. the ADB also noted that precise 
dete·rmination •or the potential iJSh resources• in Indonesian waters is difficult to 
mate. that estimates vary. and that only a limited amount of research bas been 
conducted to assess the magnitude of the potential. Despite these caveats. 
production of tuna and tuna-like iJSh from the study reaion bas been increasina 
(IPTP. 1986). See Exhibit 13. 

t:XIDBIT 13: CATCH Sf ATISTICS OF TUNA AND TUNA LIKE n5HES 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

cooo•s tonnes) 

Imm Skipjack 

8.0 
10.9 
10.6 
14.7 
17.6 
21.9 
24.3 
20.2 
26.S 

23.3 
26.4 
29.4 
36.3 
44.2 
S0.9 
49.7 
64.3 
70.2 

Tuna-Like fishes 

42.1 
47.2 
46.1 
S7.8 
61.6 
70.3 
83.2 
80.4 
79.0 

Source: DGF. Fjsherjes Statjstjcs of Indonesia. 1976-1984 

4.3 SKIPJACK 

Skipjack are sianificandy smaller than yellowfin and not in such demand for 
cannina purposes or international markets because their flesh is darker and 
consumer preference is for light meat. However, there has always beeen a market 
for skipjack in Japan. 

The Fishery 

Skipjack (Kaguwoous pelamjs) are harvested commercially by two principal methods: 
purse seine and pole-1nd-line, called •funai• in Indonesia. Pole-and-line fishing, 
fint introduced into Indonesia by the Japanese in 1910, relies on skipjack being 
sighted. This is often assisted by the presence of seabirds feeding on small fish 
forced to the surface by the predator skipjack. 

A second way by which skipjack are caught is by trolling (Unar 1981). This can be 
done from a wooden canoe (or proa), from which one or several lines are towed, 
using brightly coloured artificial lines. 

Further, In the Makassar Straits, around Maluku and in the waters off North 
Sulawesi, rafts (or •rompong•) anchored in water depths of SOOm to 2000m are used 
u fish attractina devices. Skipjack and other fish are caught around the raft by 
trolling, handlining or with gill nets. 
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Nearly 11,000 Japanese pole-and-line f°JShing vessels, which were mostly Jarae boats 
displacing over 250 GT, operated in Indonesian waten including the EEZ, and 
caught over 60,000 tonnes of skipjack in 1974. After 1974 their numben declined 
and purse-semen came to take an increasing amount of the skipjack catch. 
Japanese purse seinen caught over 26,000 tonnes of skipjack in 1979 and over 
14,000 tonnes in the first four months of 1980 (Ayodba, 1983); he suaests that 
South Korean and Taiwanese f°ishermen may have caught an equivalent amount in 
the same year. Fishermen from the Philippines, Thailand and the U.S. have also 
f°ished skipjack in Indonesian waten but no data on their catch success is available 
(Bailey et al. 198S). 

Pole-ud-Liae Flshla1 

The direction of the Monsoon is an important factor in controlling f°JShing. During 
the northwest monsoon, operations are best on the southeast, lee sides, of the 
islands. Dori.'lg the southeast monsoon, f°ishing operations are best undertaken on 
the northw~t ~tides of the islands. nus. in areas subject to the mon.aon 
influence, the supply of product to shore based facilities can be disrupted or 
complicated by the need for storage facilities or to obtain supplies from further 
afield. 

ne three skipjack producing districts of Sulawesi Tengpra are K.endari, Baubau and 
K.olaka. Many skipjack are bought from local f°JShermen in Bau8tu by a collector 
vessel which deliven the product to the freezint plant in K.endari. When the 
collector boat is not •on station• in Bau Bau, any skipjack that are caught are sold 
through the local auction/public market system. 

ne skipjack f°JSbery about the coast of Sulawesi Selatan is seasonal, progressing 
from Pare-Pare in the Makassar Straits, during the dry season (southeast monsoon) 
to Bone in the Gulf of Bone during the wet season (northwest monsoon). However, 
so111e skipjack are landed in all regions throughout the year using a variety of gears 
otht~r than pole-and-line. For example, Dwiponao (1982) notes that, on average, 
only S0% of the catch of larger pelagic f°JShes was caught by pole-and-line in 
Sulawesi Selatan during the period 197S-1979, while 6S% of the pelagics catch were 
skip jack. 

The Maluku Islands are the main tuna producing area in Indonesia and the region 
where pole-anil-line f°JShing was introduced to the country. Vessels are based in 
Ambon and Ternate. The main fishery takes place about Ternate Island and 
Tidore, and between these islands and Halmahera. The best fishing occun from 
March until June and September-October though large variations occur from year to 
year (Marcille et al., 1984). Although, skipjack have been fished about Ambon for 
many years, because of bait fish shortages in the vicinity, fishing activities have 
been extended to the northwest coast of Seram Island. 

Catch Statistics and Poteatlal 

Summary Jtatistical reports rarely identify the species composition of catches, also, 
catch statistics are often aggregated for an unknown number of fishing areas. The 
Indonesian catch of skipjack and eastern little tuna for the yean 1978-1984 are 
shown below. Landings during this period have continued to increase steadily. 
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I.andings for eastern little tuna. which have always exceeded the landings for 
skipjack, peaked in 1912 and declined sligbdy in 1913 and 1914, the last years for 
which data are available. 
Catches or skipjaclc by province in the study area have, in all but one case, 
increased consistendy. The exception is for lrian ;aya, where a decline in catch 
occured between 1971 and 1979. 

EXHIBIT l.C: INDONESIAN CATCH OFSIUPJACK AND EASTERN LllTLE TUNA, 
1978-8" 

Source: DGF, 

1971 
1979 
1980 
1911 
1912 
1913 
1914 

EXHIBIT 15: 

Sulawesi 
SASE 

Sulawesi 
N&NE 

Maluku 

lrian Jaya 

{OOO's tonnes) 

Skipiack Eectrra Little 1111 

33.S 
42.I 
SI.I 
S1.4 
61.6 
76.I 
80.7 

SS.2 
66.6 
76.1 
17.7 

106.0 
103.9 
103.2 

CATCH OF SKIPJACK BY PROVINCE, 

{tonnes) 

.Im. .Im. mr .1221 

6.0 4.9 6.9 7.0 

4.7 7.3 s.s S.6 

9.2 7.6 8.7 8.7 

0.3 1.6 2.3 s.s 

Source: Marcille et al.. (1984); SPI. ~tQ86). 
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1975 - 1984 

1212 

9.7 21.S 

a.s 18.S 

10.0 18.1 

4.1 13.1 
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A quantitative estimate of the catch potential of skip.: . . a. the study area requires 
knowledge, oot only of the amount of iJSh landings, b, .so of the amount of 
fishing effort involved. Such calculations invoke assumptions about the way the 
fishery operates. These and other such necessary assumptions can be held only 
weakly in the case of pelagic iJSheries for the survey area. Further, iJShery models 
used to estimate potential yields usually assume that the catch (and effort) data 
apply to a single stock or stock system. From these few comments it is apparent 
that present estimates of MSY can be only very genenl or indicative. The 
sustainability of any particular the catch rate will depend on: 

o the extent to which the exploited resources comprise local stocks; 

o normal annual and seasonal variability in stock abundance and availability; 
and 

o the catches by ~ther iJShing operations on the same stocks, either in the 
same area or elsewhere in the geographic range of the stocks' movement. 

Exhibit 16 shows catch and effort data for pole-and-line vessels operated by state­
owned enterprises in Ambon. The data show large variations in the catch-per-unit 
effon (CPUE) that bear no relation to the amount of iuhing effort. IC stocks were 
primarily local, one would expect that as iJShing effort increased, catch-per-unit 
effort would decrease. IC catches depended on migratory stocks, then catch per 
unit effort would vary in relation to the abundance of the migratory populations. 

The data for Ambon and the North Sulawesi show a large degree of variation which 
appears to be unrelated to the amount of iuhing effort and :uggests that the 
number of iuh in the region varies year by year because of changes in the 
migratory tw.baviour of skipjack. Other more detailed information, is presented in 
Appendix G (Table 3). 

EXHIBIT 16: CATCH OF SXIPJACI BY STATE ENTERPRISE VESSELS 

Ambia r!lelb Slllawesl 
Catch Effort X1/ Catch If fort K1/ 
Ctoaaa> Dau Qay Ctogggl Dau JW:_ 

1967 1284 2240 530 
1968 473 1131 418 1397 2142 652 
1969 450 1011 445 1912 1795 842 
1970 658 1022 643 1578 1706 925 
1971 773 962 804 1326 1766 751 
1972 1067 1014 1052 598 1523 392 
1973 944 12S8 150 502 1134 442 
1974 616 985 626 651 1356 484 
197S 546 834 655 617 '163 530 
1976 683 848 sos 281 819 343 
1977 SOI 748 670 339 4Sl 751 
1978 944 1390 679 271 4S7 510 

Source: SCS, 1979. 
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4.4 BAIT FISRUD'.S 

Because the pole-and-line technique of skipjack f"JShing requires the use of small 
bait f"ishes to •chum• the skipjack (attract and excite them) so that they can be 
caught 'JY artif"JCial lure. adequate supplies of bait f"JSb are essential to the success 
of skipjack pole-and-line fishing but locali:r.ed shortages of baitf"ish have been 
reported (USAID. l 91S). It seems to be the common experience that the constraint 
to skipjack pole-and-line f"JSbing is more usually a shortage of baitf"ish rather than 
the availability of skipjack. (See. for example. Watts and Watson; 1913; Haskoning 
1913). Further. over-f"JSbing of bait f"15h will affect the abundance of skipjack 
which consume 9baitf"ish• as one of their major food items. 

Any small f"JSb that skipjack will eat can be used as bait f"ish. the main species 
being anchovies and Sardjnella spp but the juveniles of any schooling species may 
be used. Appendix G includes table 4 listing f"'isb species that have been used for 
bait fish. The most important genus is StoJepborus. followed by Rastremser and 
Sardinella species. 

The composition of bait f"ish catches varies with season. depending on migration and 
spawning patterns. e.g. the oil sardine has a spawning peak (and availability) during 
February/Mareh and October/November in the Ambon region at the time of the 
change in direction of the monsoons. Seasonal availability of the same species may 
vary from one region to another. For example. Kawakami (1976) repc.rts that 
Stolepborus were •in season• from March to November in Staring Bay (Sulawesi 
Tenuara). from May to October in Kc!aka but available year round at Kendari. 
Buton and Tomari Bay. 

Gara (1916) found variations in the mortality rates of bait f"ish once caught. 
Rastteltiger spp. and Qecapterus spp. survived for at least 24 houn. Cmi2 
c;oerulareus. about 24 houn; Sardjnella fimbriata and Stplephoris commeaonji for 
about 20 houn and Stplephorus jodjces for about 16 houn. The best bait fish have 
low mortality rates of capture. 

Bait Fish Capture ud Catch Rates 

Because bait f"ish are usually most abundant in shallow bays and littoral areas where 
informal dparian rights are asserted by local fishermen, most bait fish are caught 
by locals and then sold to the pole-and-line vessel operaton. In some cases the 
bait iishermen (e.g., about Baubau) act as co-adventures with the pole-and-line 
fishermen and take a share of the revenue (10%-2S%) of the skipjr.ck vessel's catch. 

Baitiish are caught by nocturnal light attraction together with lift nets, ringnets 
and beach seines. Also, the pole-and-line vessels themselves ma)' catch bait fish at 
night. This technique involves suspending a light over the side of the boat and a 
square box shape net beneath the light. The fish are transferred to bait holding 
boxes on the vessels. Local fishermen use a similar technique, either on boats or 
platforms set in waten up to 15 m deep. Their gear is referred to as stationary or 
floatin1 •bagan apung•, or simply •bagan•. The live bait fishery that supports the 
pole-and-line fishery is well developed throughout the study area. (See the Figure 
and Table S of Appendix G). 
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Bait iJSh catch rates depend on season, region and the number of catchin& 
operations. However. there seem to be clear. if undocumented, indications that bait 
iJSh can be over-i.IShed and that this happens at sites where there is a large 
number of bagan in ~ration. For example, there are over SO stationery bagan in 
the IC.endari Harbor alone. Several studies ~ve concluded that decentralization of 
pole-and-line fiming may be necessuy to ensure better utilization of baitiJSh 
resources. 

Bait ilSb consumption by pole-and-line skipjack vessels is given by Kawakami (1976) 
in Table 6 of Appendix G. The data shows that the catch rate is approximately 10 
kg of skipjack caught for each ks of bait f"JSh csed. Kawakami reported that for 
one vessel in 1970, 6,770 ks of bait iJSh (2,462 buckets) was used to capture 1~3 
tonnes of skipjack (an estimated catch to bait ratio of I to lS.2). This rati·J varied 
by season from a 10-.v of 1:1.8 in July (an exceptional month) to 1:26 in Jsa~uary. 
The second lowest month was October with a ratio of bait f"JSh to skipj~k caught 
of 1:10.2. Other data (e.s .• IPTP, 198S/86), suuests bait/skipjack ratfas in the 
order of 1:14. 

RelatiYely little has been documen~ about the potential number of pole-and-line 
vessels which may be supplied with available bait fish despite rather extensive 
surveys such as that described by Gafar (1986) or Subari (1983). Haskoning (1983) 
believes that the limited availability of bait f"JSh is affectins pole-and-line fishing in 
Ambon and Ternate and a shortqe of baitf"JSh in the K.endari area was reported to 
the field mission. 

Proper manqement of the bait f"JSh resource is essential to the success of present 
and future pole-and-line f"JSbins for sldpjack. Future management initiatives can be 
in two directions: 

o the biological management of the bait f"JSh species and/or; 

o better utilization of captured bait fish. 

The fint action would not be simple, particularly given the large number of species 
involved and the possibility of multispecies interactions, but improvements to the 
utilization of bait tJSh could be implemented fairly quickly. One action would be to 
improve bait fJSh survival once caught by introducing measures such as on-board 
water circulation pumps or aeraton, or inst:!llation of lamps within the bait tanks 
so that the bait f"JSh could see to avoid damaging themselves by swimming into the 
tank walls. A solution to these problems may require government involvement in a 
baitfish management program and some form of regulation in the case of baitfish 
storage methods to ensure that a potentially scarce resource was not misused. 

4.5 LARGE TUNA 

As noted previously, a variety of species of Scombridae comprise the "Tuna" 
category in Indonesia. Of these, yellowfin is by far the most important. Marcille 
et al. ( 1984) indicated that over the period J 973 - 1981, an average of 62.2% of the 
"tuna" catch wu yellowfin, 18.S% bigeye and S.6% albacore. Yellowfin are fast 
growing voracious feeder reaching more than a metre in length whose distribution in 
tropical waters is bounded '>y the 23°c isotherm (Bardach and Mauuda 1980); 
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however. their hiah oxY1en demand bars them from low-oxygen sea water, even 
when it is within their thermal range. 

Yellowlm stocks in the Pacific form three reasonably distinct population groups, 
Western, Central, and Eastern. Yellowfin can easily move 20-30 km a day and 
tagging studif.s show that they move readily over distances of more than a thousand 
kilometres. The two other most frequent species of large tuna, bigeye and southern 
albacore. have similar life histories and often no distinction is made between 
yellowfin and bigeye in tuna f°JShing opert.~'3ns. Hence, catches of the latter 
species become included with yellowlm in the landings statistics (Sibert, 1986). 

Althoup yellowlm (and bigeye) are caupt by purse seine in the Pacific, Indian and 
Atlantic Oceans, the main gear used in the study region is longline. Such gear was 
first used by the Japanese in Western Indonesian waters as early as l 9S4 (Pusat, 
1983). In longlining, a horizontal line is deployed to which glass floats and flagged 
bamboo poles are attached. Branch lines are bung from the main line and frozen 
squid or small pelagic fish are normally used as baiL As many as 2000 hooks per 
set may be used on a main line which can extend more than 75 miles (Hojgaard, 
1983). 

A major expansion of tuna longlining began in Bali, Indonesia in 1973, when a fleet 
of ex-Japanese vessels of 111 to 300 GRT started operations (White and Yesaki, 
1982). These vessels used 300 baskets of 5 hook gear and operated from 100 to 600 
miles seawards, in the Indian ·0cean and in the Banda Sea (Skillman, 1980). The 
average weiaht of the yellowfin and bigeye tuna caught was 32-37 kg. Another 
operation was begun ·oy C. V. Daya Guna Samudera, fishing in the Banda Sea and. 
Maluku Seas; and about lrian Jaya. This company, which operated 20 ex-Korean 
longlinen. caught tuna of average weight of over SO kg/fish (Haskoning, 1983). 

IPTP (1985) listed the following companies as using longline gear in East Indonesia 
in 198S. 

COMPANY 

P. T. Perikanan Samodra Besar 
P.T. Sabur Mina 
Daya Guna Samudra 
K.artika Mina Samudra 
Five other companies of one each 

NUMBER Of YESSELS 

20 
6 
6 
2 
s 

Sibert (1986) notes that for yellowfin. the total catch at high levels of effort tends 
to be no greater than at moderate levels of effort. The average hooking rate falls 
to between I and 2 fish per 100 hooks as fishing effort is increased. Bahar (1985) 
notes that bigeye have a tendency to live in deeper water which requires 
conventional longline gear to be modified and found the hook rate in the Banda Sea 
to vary from 0.4 to S.8 fish/100 hooks depending on hook depth and number of 
branch lines per basket; another recent study (Rahanjo, 198S) showed catch rates of 
I .8 ~r 100 hooks. (Also see Table 7 of Appendix G). 
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Yellowf'm are also taken by bandlining about rompongs anchored in deep water. 
Such f"JShing is undertaken around the North of Sulawesi and in the Mabssar 
Straits. (Merta, 1984) found that of a catch taken in November, all but one of 14S 
tuna caught were yellowf"m, one bigeye being the u~ption. These f"JSh, caught 
above the thermocline (which was at a depth of 1S m), bad weights ranging from 7 
to S1 kg with a mean of 33.0 kg; age ranged from 2 to 6 years. According to 
Laevastu and Hela (1970), bigeye are more frequent in the thermocline layer, while 
albacore are more frequent below the thermocline. 

Past Catches ud Potential 

Catch data for yellowf"m are even more aggregated than for skipjack. The f°JSbery 
statistics for Indonesia list catches only for •tuna• with no species breakdown. 
Exhibit 17 shows the landings of •tuna• from the provinces in the study area in 
1984 and for Indonesia and the Western Pacific as a whole for the period 1978-84. 
East Indonesia accounted for approximately 78 per cent of the total Indonesian 
catch ~D 1984. 

A further area where exploratory fishing for Jarae tuna bas been undertaken is the 
Makassar Straits. Nasution, Merta and Arifudin (1986) describe the results of tuna 
catches from around rompongs set off the coast of Mamuju. During the period, 
February - September 1983, Pt. Perikanan Samudera Besar collected S26 tons of tuna 
from rompongs in this area. Of the catch 20.6% was bigeye, 18.6% albaocore, and 
7.2% southern bluefin. Minor catches of white marlin, black marlin and stripe 
marlin were also taken. It is unknown if this f°JShery bas been continued other 
than on an artisana1 basis. 

Subendrata and Bahar (19£6), who reviewed the results of long-line surveys, 
conducted by Perikanan Samodra Besar from 1967 to 1981, state that the book rate 
indicates the most important f"JShing grounds for yellowf"m tuna to be the Sulawesi 
Sea, Halmahera to Irian Jaya, SW Sumatra, the Indian Ocean region off Java, Bali 
and Nusa Tenuara and the Banda Sea. Hc;wever, no data on the actual tuna 
production from these areas is given. 
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EXHIBIT 17: TUNA PRODUCTION 1977-84 

COOO's to11esl 

Total 
llclo•esi• 

.. 
Chyg 

a) ladoaesia aad West Padfic (1977 - 1984) 

1977 
1978 13.4 
1979 17.9 
1980 20.9 
1981 25.2 
1982 28.l 
1983 26.l 
1984 30.7 

a) Easten Iadoaesia (1984) 

Sulawesi Selatan 
Sulawesi Tenuara 
Sulawesi Utara 
Sulawesi Tengah 
Maluku 
lrian Jaya 

Total East Iadoaesia 

Source: SPI (1984); IPTP (198S). 

33.S 
16.8 
20.8 
11.3 
-7.1 
14.9 

West 
Pacific 

10.9 
10.6 
14.7 
17.6 
21.9 
24.3 
20.2 

ProcfpCdOI 

6.8 
1.8 
6.6 
0.4 
s.s 
.2..l 

23.9 

.. 
Chyg 

-2.4 
38.3 
16.S 
i9.8 
11.2 

-17.0 

Estimating the sustainable catch for wide ranging species such as yellowfin or 
bigeye. which pass through several sovereign jurisdictions and fishing areas, is 
fraught with hazard. Bardach and Matsuda (1980). who feel that the best indicators 
as to sustainable yields of a iJSh population come from fishery statistics. note that 
data from the Japanese longline fishery (covering nearly the entire range of this 
species) indicate that an increase in fishing intensity would •1ead to damage to the 
stock• and soon depress yields. They note that the total catch has not increased 
despite an increase in the numher of hooks iJShed. Yellowfin are considered to be 
fully exploited, with potential for only minor increase in the central Pacific region 
(Suzuki et al .• 1978). FAO/IBRD (1973) reached a similar conclusion. noting that 
catch rates were between I and 2.9 iJSh per 100 hooks. The FAO/IBRD concluded: 
-it is doubtful whether longlioing operations from Indonesian bases will continue to 
be successf u1• and noted that Japane~ longlinen had stopped fishing in the Banda 
Sea and left for better grounds. 
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4.6 TUNA AND SDPJACI RESOURCE AND LOCAL AVAILABILITY 

lnsuf'f'"Jcient information exists to enable rigorous evaluation of existing estimates of 
potential sustainabie yields of pelagic f"JSbes. Such intormation is difficult to collect 
ancl requires ongoiq analysis. The parameaen that determine the annual sustainable 
yields often vary from year to year providing further uncenaiaty. The Directorate 
General of F"JSberies recogni2es that their initial estimates of potential yield (DGF. 
1913) are highly ~ probably too high ancl require careful review. However. 
1CC11rate (and difficult to aet) estimates of susWnable yields are mil essential for 
expansion of the f"IShiq inclustry as long as this expwnsion occun in a phased or 
incremental fashion that js monitored carefully. This requires that collection of 
ICCUrate catch and eff on statistics occur during any expansion of fisheries together 
with timely analysis of the clala.. After a significant expwnsi6n of f"JShing effort, say 
a 20llft increase in fishing effort, a limit OD further HptlDSioD (){ f"JSbiq effon would 
be set (i.e •• the number of vesNls permitted in the f"JSbiq industry would ?Je 
limit-xi), until the ~.mpact on the catch-per-unit-eff on and on total landings bad 
been determined Such an assessment would take at least one to two years. 

There is probably no problem with •over f"JSbiq• of pelagic f"JSbes, at least on a 
regional basis, for the present time but bigb load f"JSbing intensities can be 
expected to depress catch rates. Haskoning (1913) repeats the conclusions of the 
South Pacific Commission study that a f urtber extension of skipjack f"JSbing would 
be sustainable in Indonesian 9.'aten. There is a general consensus that skipjack 
resources will sustain increased landings. However, bait f"JSh availabilit) may be 
limited. Furthermore, it must be stressed that any increase in catch, particularly 
from areas where skipjack are already exploited, will be accompanied by a reduction 
in the catch per unit of effort. If the f"JSbing costs are a significant fraction of 
total costs, then the increased (marginal) revenue from any expanded f"JShing 
operations may not exceed the additional costs from the increased f"JSbing effon. 

The case for expanding f"JSbing effon on yeUowf"m operations is less clear. Marcille 
f!t al. (1984) caution that yellowfin may be fully exploited. Also, pune seine 
f"JSheries for skipjack often have a bycatch of juvenile yellowf"m. Thus, the 
introduction of, or expansion of, pune seining for skipjack could result in a 
reduction of yellowf"m catches by longlinen. 

On a Western Pacific basis there are suggestions that total catches may not be 
increased much funher even with a substantial increase in f"JShing effon. Such 
information supports a conservative or risk avene development policy whereby any 
expansion in fishing effon is clone in an incremental, and preferably, revenible 
manner. In this case, for example, until the resource has confidently been proven, 
vessels should be chartered and not bought. 

For both skipjack and the large tunas, attentio:i must be paid to other f"asheries 
developments in other areas of the Western Pacific. For many of the small 
countries in this area, expansion of tuna fisheries is one of their few economic 
development options. Thus, competition, for resource and for markets. is likely to 
increase in the near future. 
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Local A..naltWty 

Exlul>it II shows tuna, skipjack. tongkol, shrimp and tolal f"'ISh ludinp by 
Kabupaten in Sulawesi Selaan during 191S. or the 24,000 tonnes of tuna and 
skipjK.t ~ 19,200 tonnes came in at six locations: Palopo, Bone, Bulukumba, 
Pare-Pare, Polmas and Majene. The major laMin1 areas are Pllopo and Bone, to 
the north of the East Coast with a to1al of 9,600 tonnes of tuna and skipjack 
between them and Majene, Polmas, Pare-Pare on the West Coat, with a tolal of 
a, 100 tonnes. 

J:.VllBIT 11: SULSEL nsB LANDINGS BY DISTRICT (KABUPATEN) IN 1915 

(OOO's~) 

AL Prip in RpfKc 
Stipjeck Tua& 

Lawa (Plllopo) 27.1 

Wajo u 
8- 29.1 

:fmja 12.S 

Balnlmmhe t.O 

Selayv 4.S 

Bu&amc t.1 

J...,Dnto 1.4 

Tablar 14.1 

U.Pudaac 10.t .._ 12.1 

P..P.P 10.a 

Bura H.4 

r--r- 1.1 

Pianq 7.1 

PolmM 14.1 

w.,;- u 
w-iu 4.1 

Toeal4 20l.7 

u o.s 

0.1 

0.1 

o.s 

o.s 

0.1 

0.4 

0.2 

0.4 

o.s 0.2 

I.I 

2.2 

o.s o.s 

1.2 

0.4 1.t 

2.S 0.1 

1.S 

0.2 

10.0 I.I 

2.t 

0.1 

2.7 .... 
0.2 

0.2 1.7 

o.a 

0.1 

O.t 

0.4 0.1 

0.1 u 
o.s 0.1 

2.2 u 
o.s 1.0 

0.4 o.s 

e.o 17.2 

SulMI, DiDM Peribau Propiali Dali I, (DP I) Lilmu S&a&Wik 1911 

1. Sa&laoal)' 

2. CakaJuac 
S. Fripk MKUnl 
4. AU Pa-
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2.t 1024 

0.1 

8.7 no Ul 

0.2 

1.t '" f65 

o.a 

0.1 

O.t 1108 

O.t 121 '735 

l.t l'7S 
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Exhibit 19 shows that the seasonal distribution of the tuna and skipjack catch is 
relatively even with no marked low season. This is because the monsoon affects 
only one coat at a time. With major landings coming in on ach coast, the 
seasonal effect is evened out. This his profound effects on the possibility of 
stipjack and tuna processing. The eveness of productio~ season to season, of 
tongkol, shrimp and squid should also be noted. 

In addition to the landing data presented in Exhibit II, there is evidence that catch 
levels ue po1entially much higher in Mamuju (700 tonnes in 191S). The company, 
PT Peribmn S.modra Besar (Penero}, operated a stipjack collection vessel picking 
up stipjact and tuna from 41 rompong off Mamuju for eleven months during 1983. 
The amount of f"JSb coUected varied month to month, the main catching months 
being May to September (297 toDDeS) in contrast to the other 6 months (97 toDDeS). 

From the dala, it would seem that from one to four toDDeS per day would be 
collectible except during December and January. Further, it should be noted that 
the f"JSbermen bave requested the collection service to be re-introduced and that 
catches usually increase when a market is provided. 

Analysis of stipjack landinp from pole-and-line boats in Bau Bau reveals a sligbdy 
different seasonal pattern of landinp with July to December being the busiest 
months in 1916 (DP I, Sulawesi T-mgara). Data show that a total of nearly SOO 
tons of skipjact were landed during 1935 and 1916. There is potential for further 
growth in !andinp at Bau Bau. 

Fmally, the landinp of skipjack in Kendari, principally by the PT Perken fleet of 
33 pole-and-line vessels, provide a concentrated source of raw material. The 2,100 
tonnes landed in 198S bad grown to 2,900 tonnes in 1916 (DP I, Sultra). Further, it 
should be noted that, IS PT Perken bas iDcreased the size of its pole-and-line fleet, 
catch rates have not declined. There would appear to be f urtber potential available 
to the fleet IS it becomes gradually expanded. 

t:XllDIT 19: SULSl:L SEASONAL DISTRIBUTION OF fb'"H CATCH, 1985 

Q.arter Skip jack T••• Toapol Shri•p1 Sq•id 

COOO's tonnes) 

3.8 1.7 2.4 1.9 0.3 

2. 4.4 1.3 2.2 2.0 0.2 

3. 3.8 l.S 2.S 1.6 0.2 

4. S.3 2.4 2.9 2.S 0.6 

Total 17.2 6.9 10.0 8.1 1.3 

Somrce: Sulsel, Dinas Peritanan Prop. D.I, yporan Statistjk. 1915 
Note: (I) 72% white shrimp, 7% tiger shrimp, 21% other. Lobster total 7.6 tonnes. 
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4.7 DEMERSAL FISHES 

As for demersal f"JSheries in other tropical regions of the lndo-Pacific, the f"JSh 
fauna in the study region is clwacterized by the large number of species that are 
exploited and the absence of any one predominant species. 

The shrimp f"JSbery in Maluku-lrian Jaya catches large quantities of demersal f"JSh as 
a bycatcb comprising I0-9sq(, of the total catch. Most of the bycatch, is discarded 
once the more valuable shrimp have been separated. 

Exlu"bit 20 lists recorded catches of some demersal f"isbes in four of the provinces in 
the study region. It should be noted that f"JSh taken as a bycatch and then 
~are unlikely to be included in any official landings figures. Some of 
these species, particularly the Carangidae, are also taken in pelagic f"isberies. On 
the basis of the 1914 landings statistics, scads <Decapterus spp.) were the major 
species caught in South and Southeast Sulawesi with carangids being the main 
species landed in Maluku and lrian Jaya. or the four provinces, 1914 landings in 
Sulawesi SeltaD exceeded those in the other three provinces combined. 

The high value species, (i.e., the Lutjanidae, Serranidae and Lethrinidae) represented 
12.241ft of the catch in Sulawesi Selatan, 27.~ in Sulawesi Tenggara. 20.~ in Maluku 
and a.sew. in lrian Jaya. 

For many of the species, catches may come from a number of substocks or separate 
stocks within a province, e.g. demersal stocks in the Gulf of Bone may be 
reproductively isolated to those on the continental shelf off U jung Pandang. While 
the stocks of one particular species may be fully exploited in one provincial or 
regional area they may be under exploited in another. Detailed knowledge of the 
relative state of exploitation in the different regions does not exist and a major 
ongoing program would be necessary to obtain it. It is within this context that 
opinions regarding the potential for increasing landings of demersal species in the 
study area must be appraised. 

The majority of reports that review the f"ish resources of the region, (e.g .• Bailey et 
al, 191S), consider the exploratory f"JShing on which the estimates in DGF (19&3) are 
based to have •provided only limited dala for prelimjnaa resource analysis or 
economic assessments.• These authon conclude that there is very little potential 
for further expansion of the demenal fishery and Watts and Watson (1983) believe 
that the state of the catches from the demenal resources was approaching full 
exploitation. In support of this, they note that despite an increase in the 
mechanization of the fleet from 4% to 21% mechanized over the period 1976 to 1981, 
the average increase in productivity per boat was only 7.4%, (from S.4 
tonnes/boat/yr to S.8 tonnes/boat/yr). Watts and Watson noted that F AO estimated 
the MSY for these f"JShes at 3S,000 ronnes and that this had probably been reached 
already. In the case of Northern Suiawesi they noted that the shelf area in that 
region is not extensive and that, therefore, the demenal resources must be quite 
limited. There is no evidence to the contrary. 
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EXHIBIT 20: DEMl"RSAL FISH PRODUCDON BY SPECIES AND PROVINCE 
WITHIN sruov AREA, 1914 

(toaaes) 

SUd 5lll1II. Mal1b I. Jua 

Leiopathedal 7039 607 163 62 
Ariidae 1014 72 SI 39 
Uoeneus spp. 716 119 S86 80 
DomadasVS Spp. 1380 204 308 42 
Lutjanidae 2334 9SO 2069 143 
Senaridae 912 1060 898 38 
LethriOUS spp. 3677 1270 3167 IOS 
Lalm calcarifer 778 423 1440 380 
Hcmimerus spp. 2014 262 496 31 
~ 843 S38 1712 44 
Sciaenidae 1189 30 10 286 
Sharks 2697 96 473 ISi 
Rays 1343 61 234 97 
Pamous mcnteus 749 7 303 JO 
Sphyraera spp.• 7SI 999 IOS6 49 
hcapteri~ spp. JS646 2334 4220 2S3 
Sclac spp.• 6004 712 S088 319 
Selaroides spp.• 19SJ 144S 1966 362 
Mnal15pjs cordvta• 1691 16S 1122 11 
Mull spp.• 33S6 693 1029 307 
Other species _Jft _n -1.W -1ll 

Total 5697( 12134 27523 3254 

% Of Four Provinces S7.0 12.2 27.6 3.3 

Source: SPI, 1986 

Note: •Also taken in pelagic fisheries 

The wide disparity between the DGF (1983) estimates and those of FAO for the 
demenal resources in the study region has also been noted by ADB (1983). Further, 
it is recognized within the Directorate General of Fisheries, Jakarta, that the 
earlier estimates which were unavoidably based on meager field information, should 
be recalculated using the more recent catch ef!ort data that has become available. 

For the reasons given above. future developments of the study area's demenal 
fisheries are more likely to be achieved by increasing the value or the present 
catch (through such value-adding activities as better catch handling, reduced post­
harvest losses, improved marketing, utilization or bycatch species presently 
discarded, or by new Corms of processing) than by further fisheries eipansion. 
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4.8 CEPHALOPODS 

Among the species mentioned specif'".tcally in the terms of reference for this study 
are lobster and squid. At present little is known about the fisheries potential for 
these species; in the first case because the resource appears to be meager. and in 
the second case. because special exploratory f°JShin& surveys are needed to determine 
whether an exploitable squid resource exists in the study region. 

Sq aid 

No estimates have been made of the squid resources in the study reaion. but the 
absence of a directed squid fishery suuests that it is unlikely that large squid 
resources exist. Surveys of squid resources have been carried out in waten 
adjacent to Lombok (Soselisa et al .• 1986) and Alas Strait (Marzuki and Sujastani, 
1986). Four species were found: Lmi&2 mJiL .L deyauqm, .L ia&ma and 
Seoioteuthis Ieassonjana The first of these was the most common. Production in 
the Lambok area (1974-1983) was reported at 13,7S3 tonnes/year. 

The production of squid, cuttlef°JSh and octopus is shown for the study area in 
Exhibit 21. Sulawesi Selatan dominates the landings of squid. Landings of 
cuttlef°JSh and octopus are highest in Maluku and Irian Jaya respectively. The 
accuracy of information about this resource is poor. Comments on the possible 
existence of unexploited squid resources in the study area can only be speculative 
and should not provide the basis for planning of a possible f°JShery. The landings 
statistics for Sulawesi Selatan suggest that catches can be increased in other 
reaions of the study area. However. even if there were a sizable resource, 
profitable catch rates may not be obtained, for example, if the population density 
were low. catch rates may not be financially viable. 

EXHIBIT 21: LANDINGS OF SOME CEPHALOPODS IN THE STUDY AREA, 1984 

Sulawesi Selatan 
Sulawesi Tenggara 
Sulawesi Utara 
Sulawesi Tengah 
Maluku 
lrian Jaya 
Total 

Source: SPI. 1986 

1296 
233 
4SI 
98 

141 
~ 
2263 

(tonnes) 
Cpttlcfish 

68 

9 
II 

IOS 
21 

119 

Octopqs 

3 

9 
_ll 

46 

Possibly, the only way to determine whether a financially viable fishery for squid 
can be developed in the study area would be to undertake a well planned 
exploratory survey over a full year (to allow for the seasonal variations) at a cost 
in the order of SS00,000 to $150,000. 
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Octopa 

Octopi are bottom dwellen. It is possible that landings of this species may be 
increased in areas of demersal f"JSheries. However. the potential increase in landings 
is likely to be much less than that for squid or cuttlef"JSh. The probable stock size 
is unlikely to support a significant export f"JShery. 

Lobster ud Crab 

A variety of lobster and crab species are found in Indonesian waters. However. in 
terms of total f"ishery. the landings of lobsters are incidental. There are few areas 
of suitable habitat - rocky reefs and moderately shallow-bottomed sandy areas. 
Because of the high value of lobster and the readily available domestic and export 
markets. it would be surprising if substantial new stocks were discovered. The 
present minor level of production supplies local hotels and restau.1Ults with any 
excess of landings being flown to markets in Jakarta on an irregular consignment 
basis. 

According to published statistics. large quantities of swimming crab CPortunus spp.) 
are landed in Sulawesi Selatan (over 3,200 tonnes in 1914. SPI, 1916). These were 
f requendy seen on sale in city and village markets. No information exists on the 
size or productivity of this resource. 

4., FL YING FISH 

Several species of surface feeding f"ishes are the object of f"isheries in the study 
area. The most important of these. flying f"JSh, occur in four genera: Paraexcoetµs. 
Evolantja. Excoetus. and Cvnsilurus (Owiponggo Gt aL.1913). It is the last of these 
which is the most important with three species contributing to the fishery: 
Cvnsilurus ogycephalus. ~ altjoennjs. and ~ spilopterus in Sulawesi Selatan and 
Tenggara. 

The well established flying fish f"ishery is rather unusual in that it is an artisanal 
fishery directed to the capture of gravid female fish for their eggs. which form a 
valuable export item. The flying fish are caught either in Palckajal (floatinl' traps, 
as they are in other tropical areas. e.g., the Caribbean) or with gill nets. While 
flying f"1'h are caught by fisheries in most coastal areas, especially along the 
Makassar Straits, the miijor fishery is apparently located in Gaelsong. just south of 
Ujung Pandang. 

Exhibit 22 lists catch~ of flying fishes and needle fishes (Jyul05urus spp. and 
Hemjrhamphus spp.) in the study area {for 1914) where more than two thirds of the 
catch was landed in Sulawesi Selatan. For the needlefish, nearly 60% of the total 
landings occurred in Maluku. 
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EXHIBIT 22: LANDINGS OF FL YING AND NEEDLE FISH..:S 
IN THE STUDY AREA, 1984 

(toaaes) 

tlJiac f :shes % Tota) Nmfk Fishes % Total 

Sulawesi Selatan 8.512 67.4 1,378 9.2 
Sulawesi Tenggara 215 1.7 l,OS6 7.0 
Sulawesi Utara 1,797 14.2 2,205 14.7 
Sulawesi Tengab 96 0.8 1,034 6.9 
Maluku 1,978 15.7 8,822 58.7 
Irian Jaya _M JU ---"1 -" 
Total 12,622 15,030 

SoW'C"':: SPI, 1986 

Dwippongo ~al. (1983) have fitted a surplus production model to catch and effort 
data for the f"JShery in Sulawesi Selatan. Depending on the assumptions used in 
fitting the model. they estimate the MSY to be 12,290 to 15,686 tonnes. On the 
basis of these estimates, a moderate increase in catch should not cause biological 
harm to the stock. Catches in Sulawesi Selatan exceeded 14,300 tonnes in 1976 but 
effort and catch declined thereafter until 1980. 

Because this f"JShery is directed to one species for a particular export market, it 
could benefit from a specific cost-benefit analysis of the consequences of different 
levels of f"JShing effort. A marketing study could determine whether processing 
activities would be possible and profitable. 

4.10 OTHER PELAGIC FISHES 

Several other pelagic fish species aN important for local consumption but these do 
not occur in large quantities and would not be suitable for industrial processing 
except perhaps for freezing. Also, along the West Coast of Sulawesi Selatan, 
particularly north of Barro, shark are caught and shark liver-oil extracted. 
Quantities of key species caught in 1984 are shown in Appendix G (Table 8). 

4.11 SEAWEED 

Seaweeds have been used for food in many parts of the world, including Indonesia, 
for many centuries. both for direct consumption and after processing in a variety of 
ways. In Indonesia, several species of seaweed are consumed directly. For example 
in Java Asoangoosis sandfordjana is prepared by soaking in water and then 
cooking with meat; in Bali Hypnea cervjcocnjs is prepared with palm sugar and 
grated coconut as a sweet jelly. In many areas, Gracjlaria is eaten raw in salads. 
Also Indonesians eat seaweed boiled as a vegetable, mixed with various spices, 
cooked with coconut milk, for thickening soup, puddings and sweetened jellies, and 
for medicinal purposes (Soegiarto, 1977). 
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Although direct c:oDS111DPtion of seaweed is imporwlt in lccal area, the scope of 
this repon is restricled to •industrial uses". These consist of uses involving 
processing of seaweed to extnct their pbycocolloids - either agar or camaeenans. 
Both of these pbycocolloids can be extracted from seaweeds that grow. and are 
cultured. in ladonesia. 

The present marketing focus of Indonesian seaweed producen and exporten is to 
supply nw product, (i.e., dried seaweed or partially processed seaweed). to foreign 
proc:esson. This appears to have been a sound commercial policy at this stage w 
the development of the Indonesian seaweed industry. 

The demand for pbycocolloids in Indonesia should continue to grow as the 
Indonesian economy matures and expands. Requirements for thickness and gelling 
aaents by the food industry in Indonesia should increase as consumption of 
processed foods increases. Expanding national sanitation programs for monitoring 
the safety of water and food for public health requirements will rec:uire increased 
supplies of pharmaceutical grade agar for bacteriological assaying. Requirements for 
phycocolloids for industrial applications will also increase as tile Indonesian economy 
becomes progressively more industriali2ed. For these reasons, enterprises engaged 
in the seaweed industry in Indonesia could profitably monitor the financial 
feasibility of domestic production of pbyco-colloids, not only for expon markets but 
also for domestic consumption. Bailey et al (I98S) note that Indonesia imroned 350 
tonnes of agar in 1983 valued at SS30,000 (US). 

Various red and brown seaweeds are used for extraction of four primary 
phycocolloids: 

o agar, from red seaweeds (Rhodopbyca); 
o alginates, from brcwn seaweeds (Phaeophyca); 
o carrageenan from red seaweeds; and 
o furcellaran, from red seaweeds (found in the North Atlantic). 

Phycocolloids are large molecular weight non-crystalline polysaccharides that 
dissolve in water to form viscous solutions. They are used to thicken aqueous 
solutions to f onn gels, to f onn water-soluble, oil-repellant films, and to act as 
stabilizen when mixed with other products; they are used widely in many different 
food and non-food applic;.tions. 

Asar 

Agars are complex, water soluble, low sulfate polysaccharides. Two typeS of agar 
are produced, one from the Gelidjum genera and one from the Gracjlarja genera. 
The gel-strength varies according to the species used. Manufacturen may use a 
mixture of seaweeds to obtain the gel strength they desire. Agar is principally used 
in foods and is widely used as a thickeuina agent. e.g. for jams and soups. Because 
agar jellies are stable up to 3SoC they can be used for applications where aelatin, 
the most commonly used food thickener, is un!uitable. In Japan, which is a major 
consumer of agar, more than 60% of the aaar is IJSed as a food additive, or as apr 
jelly, made from a I to 12% aqueous solution of agar. Agar is used in canned meats 
and pet foods, though for this application it is beina increasingly replaced by 
carrageenan. 
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Apr, in a more highly ref'"med form, hlS a unique application as a bacteriological 
culture medium. Bacteriological agar are generally non-ionic with melting 
temperatures greater than &Soc and gelling tempentures of 3S to 39°c. Such high 
quality agar can only be made from a limited number of red seaweeds, notably 
Geljdjum and Pterocladja (ADB/FAO 1913) Demand for bacteriological-grade agar is 
expected to remain strong as requirements for quality testing and health certifica-
tion increases with expanded implementation of national health regulations and 
increasing health laboratory activities and because the seaweeds used to produce 
bacteriological-grade agar are in short supply. Supplies may become restricted in 
the future (ADB/ FAO 1983). 

There are three main forms of carrageenan which vary in their ability to thicken 
solutions and form geb. The proportions of the three forms present in the plant 
v-..uy among cliff erent species of seaweeds. Two forms of carrageenan, the Lambda 
and Kappa types, are obtained from the varieties of seaweeds grown in Indonesia. 
Each type can be derived from a separate species complex within the genus 
Eucbeuma The two gels have very different properties and differ from the 
carrageenans obtained from other species of Rhodop!iyta. Kappa carrageenaos, 
derived from the species referred to as E. cottonjj. form warm-water soluble, 
brittle, rigid gels. Lambda carrageenaos, derived from species referred to as 
E. spjnosum form syrup-like gels that thicken without becoming rigid (Doty, 1977). 

Kappa carrageenan, when used for gelling, bas uses in low calorie jellies and 
desserts. They can be used as a fat stabilizing, thickening and suspending agent 
for pet foods, and for emulsion stabilization in non dairy puddings, artificial 
whipped toppings and synthetic milk. In dairy applications, they are used as a 
thickening and gelling agent in custarm and flans and as an emubion stabilizer in 
whipped cream. They are also used as suspension agents in milk products such as 
chocolate beverages, egg-nogs, etc. 

Non dietary uses of carrageenan include suspension and activity stabilization of 
liquid antibiotics, for slip and bodying in lotions and creams, foam stabilization, 
thickening and gelling in shampoos and toothpaste, and as a coating and bodying 
agents in cough preparations and salves (Hansen et al, 1981 ). 

There bas been a consistent increase in the number of uses of phycocolloids, 
particularly carrageenan. World demand is expected to grow steadily (ADB/F AO 
1983). Further, as the Indonesian economy matures and diversifies, domestic demand 
for these products, as for agar, can be exnected to grow rapidly. 

4.11 SEAWEED PRODUCTION IN INDONESIA 

Seaweed for phycocolloid production is obtained by harvesting •wild" populations and 
from mariculture; until recently the entire crop was obtained from plants growing 
wild. The most recently available figures show that total Indonesian seaweed 
production ranged from 3,156 tonnes (dried weight) in 1973 to 8,426 tonnes in 197S. 
Most production originated in Maluku (72.1 % - 96.4% of the total, depending on the 
year). Production in Sulawesi was relatively minor, under three per cent of the 
total. 
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Mubarak (1960) reports that in general, the Indonesian seaweed potential is 
exploited without regard to the management necessary to ensure sustained harvests, 
particularly for those seaweeds used in the production of carrageenan. He also 
reports that the agarophytes have not been developed to their full potential because 
of •unfavorable market structures•. 

Although no recent data are available, mariculture of seaweeds in Indonesia for 
phycocolloid extraction has been expanding rapidly in the last few years (Neish, 
FMC, Phillipines, pers. comm.) This has been the case particularly for Eucheuma. 
grown for the production of carrageenans. As a consequence, demand for Eucheuma 
obtained from wild stocks can be expected to diminish. 

Relative to mariculture of carrageenophytes, production of agarophytes, based 
primarily on the culture of GracUaria. is still in a developmental stage. However. 
at the time of the field visit to Sulawesi, it was apparent that the elements 
necessary for the successful commercial mariculture of this species are being put 
into place and rapid expansion may be imminent. 

There is one important difference between the mariculture of Eucheuma and 
Gracilaria. Eucbeuma only grows in the open sea in shallow bays, GracjJaria can be 
grown in brackish water ponds. 

Bali, which is not in a monsoonal area, is an important location for the production 
of Eucheuma because production can occur in the open sea year round. In Maluku 
or Sulawesi, the alternate east and west monsoons mean that production in my one 
area will be high for only OD\~ half of the year. The occurrence of typhoons in the 
more easterly areas also means that complete loss of all production (plants, securing 
ropes or rafts, etc.) will occur from time to time, further diminishing the attraction 
of open ocean maricultural activities in the Sulawesi - Maluku area. For these 
reasons and because of the successful development of Eucbeuma production in the 
Bali region, the high growth rates obtained there, and its imminent introduction to 
other islands nearby (e.g. Suwba Island), it is unlikely that mariculture of Eucheuma 
would be competitive in the Sulawesi - Maluku regioa. 

In contrast, because Gracjlarja is raised in ponds (tambak) and because Sulawesi is 
the area of greatest tambak development in Indonesia, Gracjluia production can be 
expected to become important in that province. 

Productloa of Eucheuma 

Eucheuma has been harvested in Maluku and, to a lesser extent, Sulawesi, for some 
time. Most of the production is exponed by traders based in U jung Pandang. 

Few site specific descriptions of wild Eucbeuma harvesting are available. One, is 
that by Trono ( 1980) who visited sites in the Manui Island chain, approximately 45 
miles NE of K.endari, Sulawesi Tengarra, where seaweed gathering was the primary 
activity of approximately 60 f amities living on Samaringa Island. In late J 9SO's 
families harvested about one tonne/week in season. The natural stocks have since 
been considerably reduced; in 1980, the total harvest was down to 10 tonnes. As in 
the Philippines, the harvesters have been severely affected by fluctuations in the 
price ?aid for Eucheuma. 
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Trono (1980) described three sites where be believed mariculture of Eucbeuma could 
be successful: 

o The Northern tip of Bakuku Reef (northeast of the Island of Kokoila); 

o The Southwest portion of Taka Belantang reef; and 

o The Southwest portion of the Pangajarang Atoll. 

These sites are all in the Manui Island chain. Trono concluded that the potential 
for Eucbeuma farming was great because of the high production, the •a1most 
unlimited space• and the importance of Eucbeuma was well understood by the local 
people. However, past experience shows that occurrence of satisfactory growing 
conditions alone will not guarantee the success of such activities. 

Despite trials, commercially viable mariculture of Eucbeuma in the Sulawesi region 
bas not yet been achieved. Mubarak (1980) reported that of a number of culti­
vation attempts undertaken at different sites within Indonesia prior to 1980, 
cultivation about Samaringa Island, Central Sulawesi was the most successful. 
Growth trials were undertaken from July 197S to the end of 1977 by the Marine 
Fisheries Research Institute which concluded that the culture of seaweed around 
Samaringa Island would be quite profitable if it was conducted by the local 
community. However. a private firm •Pectin Enterprises•, which bad sponsored the 
research in 1977. withdrew beca"se of insufficient profitability. 

All government sponsored Eucheuma cultivation trials have used raft culture in 
which the plants are suspended in seawater; future cultivation trials planned by 
public agencies also plan to concentrate on this technique. The other technique 
used in maricultue of Eucbeuma is a sea-bottom technique. Detailed descriptions of 
sea-culture techniques of Eucheuma are given by Doty (1973), Doty and Maxwell 
(197S) and Hansel et al (1981); small pieces of Eucheuma are tied to nylon ropes 
that are ~gged along parallel lines on the sea floor. Crops are harvested 
approximately every two months depending on growth rates. This technique is of ten 
referred to as •open sea culture• (Rabanal and Trono, 1983). Thus, for the 
production of significant quantities Eucheuma suitable reef areas are necessary 
where wave action is not strong enough to tear the crop from the anchoring ropes. 
Water clarity must be sufficient anj current flow should be as high as possible 
without actually damaging the plant (Neish, FMC, Philippines, pen.comm). 

It is of particular relevance that the major amount of the Eucbeuma produced in 
the Philippines, and now in Indonesia, is produced this way and not by raft culture. 
Doty and Alvarey (I 97S) and Hollenbeck (pen. comm.) note that when growth rates 
are excessive because of highly conducive environmental conditions, as occurs in 
raft culture, premature senescence occurs and the plant dies. Doty and Alvarez 
sound a salutary note of caution that •several have felt they have solved all 
problems through laboratory or field experiments of duration too brief to show more 
than the initial (growth) spurt.• 

Several concerns need to be investigated before any further investment in 
mariculture of Eucheuma in the Sulawesi or Maluku is considered. Culture of 
Eucheuma is rapidly expanding in the Bali and Sumba Island regions of Indonesia. 
It is reported that excellent growth rates are being obtained, and yields are nearly 
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four times greater than those obtained in the southern Philippines. This production 
appears possible on a year-round basis. Further, in Bali it is possible to cultivate 
the seaweed in areas very convenient to the growers. This reduces costs and adds 
to the attraction of raising seaweed as a source of livelihood. For all of the above 
reasons, Eucbeuma mariculture in Sulawesi and Malulcu is not considered to be 
competitively viable. This is in direct contrast to the opportunities for expanded 
Gracilaria production. 

PruUcdoa of Gradlaria 

The extensive area of Sulawesi tambak makes possible the development of large 
scale Gracilaria production without the need for large capital expenditures. Thus, if 
Gracilaria mariculture proves to be commercially viable, production could expand 
very rar;idly. 

Improvements in the gel yield (which is not necessarily the same as the biomass 
yield) may be obtained by selective growing of different Gracilaria strains. At 
present. one producer in Sulawesi is using a strain of Gracilaria verucoa. Other 
species of Gracilaria. native to Indonesia, include Y., echinoides and G. gisas though 
exact taxooomic idel!tificatiori of particulzr Gracilaria species can be difficult 
(Hollenbeck, pen comm.) 

Taiwan has successfully developed pond culture of Gracilaria. There, the net yield 
(probably dry weight) is 8 tons/ha/yr (Smith, in press). For comparison, similar 
yields have been obtained in Sulawesi and 40 tons dried seaweed/ ha/yr have been 
obtained in New Zealand (Hollings, I 98S). 

During the period 1973-1983, production of cultured Gracilaria in Taiwan increased 
from S,060 tons to 9,698 tons, and in value from SSS/ton to $993/ton. (Smith, in 
press) However, much of this production may have been for direct human 
consumption and so direct comparisons may not be meaningful. Although Smith in 
his citations is not explicit, these revenues would appear to be for dried weights. 
The Taiwanese costs and earnings figures tabulated by Smith, art the only financial 
analyses of pond produced Gracilaria that are available. They will not apply 
directly to Sulawesi, where several of the costs cited for Taiwanese production e.g. 
weeding and fertilizer, are not incurred. Smith reports that Gracilaria production in 
Taiwan h;u been found to be more profitable than milkfish culture, the tradit!onal 
pond culture activity. 

Costs and potential earnings associated with Gracjlarja production in Sulawesi 
Selatan are not available for several reasons. However, it is claimed that by 
growing Gracjlarja instead of rice, farmers can double their monthly income from 
Rp IS,000 to Rp 30,000. 

Although mariculture of Gracj!aria has been the primary objective of groups in 
Sulawesi they recognize that seaweed polyculture with shrimp will be a preferable 
activity. Informal reports indicate that Gracj!arja and shrimp polyculture involves 
no sacrifice of yields of Gracilarja; rather yields of both the shrimp and the 
seaweed are improved. It has been suggested that shrimp remove epiphytes from 
the fronds of the Gracjlarja and enhance nutrient levels in the tambak ponds. The 
Gracjlarja, for its part, appears to "condition" the pond water, at least by assisting 
in oxygenation and in providing a habitat for the shrimp. There is little doubt that 
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shrimp/ Gqcilvja polyculture is practical and will be undertaken in the future as 
the ability to market GraciJaria improves. 

Events in Taiwan give some indication of what may be expected in Sulawesi. In 
Taiwan in 1973, 64% of the area used for growing Gracilaria was in a monoculture 
system but by 1983 all brackish water ponds were devoted to shrimp/Gracilaria poly­
culture. Smith (in press) reports that these fanning activities resulted in an 
•extremely high rate of return o• initial capital investmenL • Although the field 
mission did not locate any such a..>lyculture activities in Sulawesi, polycultural 
practices can be expected to develop. 

Few restrictions on mariculture of Gracjlaria were apparent in Su!awesi Selatan. 
Extensive tambak areas seem to be available and not involved in active cultivation. 
Private companies, active in Sulawesi/Selatan, are able to provide seed material, 
working capital, production advice and act as buyen, or marketing agents, of 
GracjJaria for the tambak Carmen. Almost all commercial organizations that were 
contacted indicated that availability of capital for funding was not a constraint on 
development of projects which were financially viable. The main problem to be 
resolved in the expansion of agarophyte production is a satisfactory development of 
market linkages sufficiendy remunerative to the producen. 

GACilaria producen in Sulawesi/Selatan have two marketing options: 

o to sell the dried weed, or partially treated product, to foreign producers, 

o to process the produCL 

The success of processing, an optimal long-term objective, will depend on the rate 
at which a sufficient level of Gracilaria production can be achieved, the installation 
of processing facilities and the acquisition of the expertise required to process the 
dried Gracjlarja. Also, satisfactory marketing arrangements must be established. 
Acquiring the process technology and expertise may best be achieved through 
foreign assistance, for example, with either a joint venture, a licencing 
arrangement, or direct purchase of the necessary technical knowledge, aided, 
possibly, through a consultation or technical assistance arrangement. 

Coaclusloa About Seaweed Resource 

The potential for tambak aquaculture of Gracilaria in Sulawesi Selatan is very 
significant. Already the area planted to Gracjlarja bas been expanding steadily. A 
small secondary processiag plant commenced operating in Marros in 1986. There is 
potential for other secoradary processing facilities and even tertiary processing at a 
later date. However, aquaculture production of seaweed is beyond the scope of this 
assignment. 
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5.0 THE PRESENT SITUATION AND POTENTIAL OPPORTUNITIES 

5.1 FISH LANDING SITES 

Of the lish landing sites inspected. only a few have basic facilities to assist with 
the unloading of lish and the servicing of boats. Basic inf nstructure for the 
artisanal landing areas is almost totally lacking. Most sites do not have a jetty or 
boaf ramp for use by the lishennen. nor do most sites have a wr.ter supply. 
workshops. boat ramp!, supply of ice or electrical power supply. 

With few exceptions, in the larger towns, the landing sites are located on a sand or 
gravel beach with no facilities. Landing places were generally unused. In all of 
South Sulawesi only four communities had lish landing places in use: Sinjai, 
Bulukumba, Palapo and Ujung Pandang. Fish are unloaded manually using baskets 
and carried to buyers or vendors at the local markeL Some of the buyers take the 
f"ish, usually in metal lined wooden boxes, and transport it via trucks and 
motorcycles for sale in other population centen. 

Although there are small ice making facilities located in various communities in 
Sulawesi and Maluku, many of these plants (of I to 6 tons per hour capacity) are 
underutilized. Fisherman and lish traders generally do not use ice. Fishing activity 
is lower and fish spoilage is higher than warranted due to the lack of, or shortage 
of, ice and its improper usage. Fish spoilage occun, also, because of the lack of 
insulated storage rooms. 

Fishermen experience delays resulting from repair work done to vessels in the 
absence of slipways or boat ramps; most repairs are done on the beach. Some 
lishermen carry their outboard motors home for security reasons. Time is lost in 
obtaining fuel because fuel is not stored at the landing site. 

5.l DOMESTIC FISH MARKETING AND DISTRmUTION 

Facilities 

Several fish markets were inspected. Methods of handling, displaying and selling 
the fish were, for the most part, primitive and unsanitary. Many of the markets 
had only dirt floors where fish was displayed directly on the ground. Only a few 
markets were equipped with concrete isles and drainage facilitie5. Cutting boards 
were either non-existent or badly worn. In the latter case, usually wooden and ripe 
for the collection and retention of bacteria. No provisions were available for clean 
water or wash-down of stall areas and very few ma•kets had elevated 
display/cutting surfaces. 

Fish auction places, which provide centralized collection points for the selling of 
fish, collection of fish landing statistics and the collection of municipal taxes are 
managed by municipal governments. Consequently, there is no uniform auction, 
recording or taxation system. Further, many auction places have no weigh scales 
and others do not weigh and tax small catches. Hence, there may be a significant 
under-estimate of actual landings in the fisheries statistics. 
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Municipal f"JSh markets are generally in Yel'J poor condition and generally have no 
water or electricity. no garbage disposal facilities. are poorly drained. and lack ice 
or insulated storage facilities. The umacitary conditions contribute to rapid 
deterioration of freshly-landed f"JSh. 

Other factors which combine to reduce f"JSh quality include: 

o non-use of ice by many f"nhing vessels; 

o high cost of preserving and tran~rting fresh/frozen f"nh within the 
existing infrastructure network; 

o improper ice use. packing and insulation methods during fish transport; 
and 

o general lack of any fresh f"nh preservation at most retail markets. 

Available facilities are less than adequate to provide for proper handling, 
preservation and market distribution of the large volume of rnh traded in the 
domestic markeL Post-harvest loss of rnh throughout the country is considered to 
be substantial. 

The present distribution of ice plants, cold stores. freezing plants and refrigerated 
transport facilities is inadequate to stimulate improved f"nh handling methods or the 
distribution of fresh/frozen f"nh to urban markets. particularly in Java. Nearly all 
of the large volume of rnh currently transported to supply-deficit Java is in cured 
form (salted. dried. smoked, etc.). Refrigerated f°JSh facilities around the country 
are utilized primarily for export products ADD. (1984). 

Fish baadliac 

Fish dealers sometimes bring or purchase blocks of ice at fish landing sites for 
their own packing requirements. However. ice when used. is often not used 
correctly. for example it is insufficiently crushed and thus does not have its desired 
cooling effect. Similarly, f"JSb transport containers are seldom equipped with 
sufficient insulation and are commonly ill-designed for the usually long trips from 
f"JSh landing sites to markets. Retail market vendors generally do not use ice to 
preserve f"JSh on display, so cultivating the belief commonly held among consumers 
in Asia that f"JSh displayed on ice is •01d• stock requiring ice because it was left 
over from the previous day. 

The existing domestic f"JSh market in Indonesia is characterized by a very large 
number of very small traders working with limited capital and of ten no fixed assets. 
Trading arrangements between traders in the market are usually informal and of ten 
ad hoc. (UNDP/FAO 1986) 

Market co-ordination between stages in the fish marketing chain is usually lacking. 
Several issues arise which have a major bearing on the quality and reliability of 
supply and prices received. Issues include: 

<' lack of market and price information; 
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short shelf-life of products; 
low volumes of C-1Sh traded. and. hence; 

exacerbated difficulty/cost of inter-regional trading in C-1Sh. 

CoDll•ptioa 

The key facton affecting domestic demand for fish are a combination of: 
population. per capita income. price of C-1Sb (domestic and export). price of C-1Sb 
substitutes. and tastes and preferences. Information on most of these variables is 
not available and previous economic analyses have assumed average figures. 
Projec-cions are. however, available on population growth. lndonesia"s population is 
expected to grow a! an annual rate of 2.21ft to an estimated 113 million people by 
1990. Over the same period. per capita income is expected to grow at a rate of 0.8 
per cent. 

Recent estimates of per capita monthly expendi~ indicate that C-1Sh is a mote 
important commodity than meat, particularly for low income Indonesians. Although 
it is uncertain what the economic outlook for total per capita income will be during 
the rest of the I 980's. it is safe to assume that slight improvements in real penonal 
income will occur. Expenditure elasticities indicate that income increases will lead 
directly to the increased consumption of C-1Sb. The ADB (1984) expects per capita 
demand for C-1Sh to increase at an average rate of S.47 per cent annually to the mid 
nineties. 

The annual per capita consumption of C-1Sh ct C-1Shery products was estimated by the 
DGF to be 12.8 kg in 1982. r1Sh production woui<I have to increase by about 2.3 
per cent annually just to keep pace with the population growth; this would mean a 
potential demand for C-1Sb of about 2.1 million tons by 1990 and at least 2.8 million 
tons by the year 2.000 at the current level of per capita consumption of fish and 
C-1Sh products. However. the expected growth in disposable income, would suggest a 
higher demand for C-1Sh. The average per capita monthly expenditure on fish was 
about Rp 710 in 1981, but the highest per capita monthly expenditure on fish was 
made by the higher income groups (Rp 30,000 - Rp 40,000 monthly income) ADB 
(I 98S). Thus, as incomes rise, fish consumption can be expected to increase though 
the income effects on fish demand are not clear. 

For these reasons, the per capita consumption of fish and fishery products has been 
consemtively projected to reach an average o! 18.0 kg per capita per annum in 
about 1990. Nationally, this would imply a total consumption of about 2.9 million 
metric tons in that year. Even at an annual increase in per capita income of only 
2 per cent, domestic demand for fish would reach 2.S million mt by 1990. Failure 
to augment domestic fish supply to meet expected demand requirements wi11 almost 
certainly lead to an increase in real prices of fish, affecting low income groups 
severely (ADB, 1984). If this were to come from domestic sources, a number of 
issues must be addressed, for example, improvements to marketing and distribution 
effort and support for increasing production and to make the produce available to 
consumers. 
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5.3 DOMESTIC TRADE IN FISH 

The major componen~ of Indonesia inter-island trade involve the "export• of f°JSh 
and f"ISh products f ro?ll Sumatera Selatan. K.alimantan. South Sulawesi and Bali-Nusa 
Tenuara to Java. These •nows· have developed due to the demand on Java and the 
costs of transporting f"ISh which make it commercially impossible for Java to 
'import' fresh f"ISh from provinces further away. 

Big price differences from one region to another are observable for nearly all 
f"ISheries products. This points to the inadequacy of the present marketing system 
and the need for a well conceived investment program with increased emphasis on 
private sector involvement and Government support. (ADD. 198S). 

The size of Java•s population and the relatively low level of Japanese f°JSh 
consumption suggests considerable market potential. Opening of the Java market to 
f°JShermen from areas where resources are abundant relative to local demand would 
increase employment and income opportunities in producing areas, expand utilization 
of available resources. and increase the supply of high quality protein to consumers 
on Java. 

Both fresh and salted. dry f°JSh enters J•va from Sumatera and Kalimantan. Small 
quantities of dried f°JSh are shipped to Java from Nusa Tenggara Barat. It appears 
that shipments of f°JSh from South Salawesi to Java have declined over the past 
decade. However, the full extent of inter-provincial trade in f°JSheries products 
remains unknown. Further, no evidence of significant shipments of tJSh from 
Malulcu to Java exists despite-the considerable potential for such trade (USAID. 
198S) 

In examining the feasibility of encouraging development of inter-island f°JSh trade, it 
was discovered that a small number of wholesalers exert control over domestic: 
marketing of fresh and dried f°JSb on Java by controlling distribution of fisheries 
products from the point of supply to the retail outlet. Potential competitors, 
including government sponsored cooperatives and private traders, have been forced 
out of the Java market by price manipulation. limiting the ac:c:ess to auctions, and 
even the threat of violence (USAID, 198S). 

The marketing system is dominated by a network of intermediaries who collect and 
assemble marketable quantities of demand-specific: products. Past actions suggest 
that wholesalers will attempt to frustrate the creation of new trading patterns 
outside of areas where long-established relationships with local buyers provide them 
with a high degree of control. 

The potential problems to be faced in developing inter-island fish trade are 
enormous, but so are the opportunities for improving employment and real inc:omt>.s. 

The proportion of the catch destined for marketing as fresh or processed fish varies 
depending on physical locatior. re. · '1e landing points in relation to consumer 
m3rkets. For example, a variable but generally high proportion of the catch landed 
outside of Java is processed before it enters the marketing and distribution system, 
while on Java the bulk of the catch is sold as fresh or fresh-iced product. 
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Conditions affecting supply and demand for fresh and processed iJSh on Java differ 
markedly from those elsewhere in Indonesia due to the presence of numerous large 
urban centers and greater population den~ities. even in rural areas surrounding small 
scale iJSbing communities. Moreover. there exists on Java a relatively well 
developed road system which facilitates the rapid shipment of fresh iced iJSh from 
major iJShing ports to Jakarta. Surabaya. or other urban centers of demand. 

Where road systems are not well developed. for example in Sulaw~i and Maluku. 
communities depend in most cases on iJShermen from the immediate area for supplies 
of fresh iJSh. The ~bsence of roads or their poor condition inhibits the rapid 
transport of highly perishable iJSh between more isolated iJSbing communities and 
coastal or inland population centers. 

Post harvest-handling and marketing presents severe constraints to Sulawesi and 
Maluku iJShermen. There are inadequate outlets for production and local markets 
are subject to extreme fluctuations in supply and price (Watts and Watson, 1983). 
Most f°JShermen say that they could catch more iJSh if they had somewhere to sell 
it. 

Constraints to the marketing of production from traditional f°JShermen include long 
distances to market for non-motorized boats, low volume and irregular supplies, 
absence of ice or cold storage facilities, lack of knowledge about efficient f°JSh 
processing and poorly-maintained. overcrowded municipal markets. Improvement in 
the handling, marketing and distribution of f°JSh would be one of the most effective 
ways to assist traditional f°JShermen. 

South Sulawesi has both the highest production and average f°JSh price cf the four 
Sulawesi provinces. which suggests an unsatisfied internal market demand. 
Conversely. Southeast Sulawesi has the lowest average f°JSh price as a result of 
insufficient market outlets for excess production. and has a poorly developed iJShery 
(Watts and Watson. 1983). 

Intra-provincial distribution of iJSh is normally carried on without ice or cold 
storage. Even so. where road communications are good, as in South Sulawesi, fish 
may be transported the same day up to ISO km from the landing place by 
motorcycle. One reason for the limited use of ice is its price (SO Rp/kg). this, 
.\cross most of Sulawesi, often combined with low f°JSh prices, makes the use of ice 
uneconomic for most traditional iJShermen. Inter-island trade is mainly for salt­
dried f°JSh and nonexportable grades of frozen skipjack and tuna fr.om Ujung 
Pandang and Kendari. 

Currently, fishermen have little market information on which to base production and 
marketing decisions. Artisanal fishermen are dependent on wholesalers for setting 
prices and they do not know what the value of their product is. Increased 
availability of market information might improve the operational and pricing 
efficiency in the market place. Better market information would assist fishermen 
when negotiating a "fair" price for their product through f°JSh marketing 
cooperatives. Similarly. tambak producers could benefit through better market 
information on which to base decisions about when to drain their ponds and harvest 
their product to achieve optimal sales' revenue. 

' 
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5.4 FISH PROCESSING AND STORAGE 

The present distribution of ice plants, cold stores, freezing plants and refrigerated 
transpOrt facilities is inadequate to stimulate improved fish handling methods or the 
distribution of fresh/frozen f"JSh to urban markets, particularly in Java.. Nearly all 
of the f"JSh transported to ~upply-deficit Java is in cured form (salted, dried, 
smoked, etc.). Refrigeration facilities around the country, as well as much of the 
f"JSh, are utilized primarily for export products. An improvement and expansion of 
these facilities will be required to stimulate changes in present f"JSh handling 
distribution practices as well as to cope with future production growth and 
expanding export opportunities (ADD, 1984). 

Within the study area freezing and cold storage facilities are located only in Ujung 
Pandang, Kendari and Ambon. Another, located in Ternate, is believed to be closed 
due to financial and managerial problems. 

A government edict requires companies which construct f"JSh processing/packaging 
facilities to also construct cold storage rooms. As a result. there is an excess 
capacity of cold storage rooms over the entire study area. Many of the cold rooms 
that were in.cpected were either completely empty or filled to less than half 
capacity. Estimates of utilization factors varied from 20% to 50% of installed 
capacity. Cold storage facilities in the study area are listed in Exhibit 46. 

Of the cold storages inspected, with the exceptions of two skipjack and tuna f"JShing 
companies, all were being used for storing frozen shrimp. Temperatures of storage 
varied from site to site but were generally adequately maintained in the range -
10 · C to -20 · C. Cold stores were generally well managed. Operation of entry 
doors, provision of air curtains and ante-rooms were according to good practice. 
Product was being stored away from walls and ceilings and good packaging practices 
were being followed. In some cases, frozen product was conveyed into the cold 
room through hatch doors. This concept reduces the influx of warm moist air into 
the cold storage, thus reducing product deterioration and refrigeration load (due to 
fluctuating temperature). 

A small public coJd storage (20 tonnes) located in one of the public f"JSh markets in 
Ujung Pandang (Rajawali market) had been inoperable for several years due to lack 
of maintenance and spare parts. 
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EXHIBIT 23: COLD STORAGE FACILITIES IN EASF INDONESIA, 1987 

Company Commenced Prodact Cla"ilI 1 
Freezin&(t/hr) Cold Store( t) 

Sulawesi Selataa 

Dataran Bosawa 1984 shrimp 4.0 140 
PT Serdid 1970 shrimp 1.5 350 
donecom 1968 shrimp 2.5 230 
PT Marco Makasar 1979 shrimp, iJSh 10.0 300 
CV Sentosa Trading 1981 shrimp 1.6 100 
PT Mitra Kartika Sejati 1975 shrimp 7.0 140 

Sulawesi Teaeeara 

PT Dbarma Samudra 1982 fish 20.0 200 
PT Perken 1979 skipjack, shrimp 18.0 1.000 
PT Mina Fajar Rabarja shrimp n/a n/a 

Maluku 

PT Nusantara Fishery 1970 shrimp 1.0 100 
PT Maprodin 1968 shrimp, fish 45.0 so 
Perum. Perikanan 1976 skip jack 26.0 1,000 
East Indonesian i974 skip jack n/a 400 
PT Mina Kartika 1913 shrimp, fish n/a 100 
PT Daya GuM Samudra n/a n/a n/a n/a 

Iriaa Jaya 

PT West Indonesia 1970 shrimp n/a JOO 
PT Dwi Bina Utama 1975 shrimp n/a JOO 
PT Usaha Mina 1973 skip jack so.o 1,300 
PT Alfa Kurnia Fish 1973 shrimp, fish n/a JOO 
PT IM?D 1970 shrimp 4-5 JOO 
PT Minapura Maya 1985 1.0 20 

Sources: DGF, K11m12id10 1nv~nl1Cia1; Uoil :fcnsala11b10 H111il ~cilsanan di lndan~:iia, 
1985/86 and Field, 1987. 

Note: 1) The DGF has indicated here and elsewhere, and field visits confirmed, a large 
proportion of used cold store capacity. 
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Ice making facilities are located within most of the cold storage plants in Ujung 
Pandang. There is an ice plant with one processor in Kendari but. with the 
exception of Kolaka, commercial ice making equipment is virtually non-existent. 
Small scale ice making is carried out in some of the villages using home freezers. 

All ice making equipment inspected in Ujung Pandang. Kc.laka and Kendari produced 
block ice where the water is frozen inside molds immersed in ref ri.gerated brine 
solution. One flake ice machine was inspected at a f"isbing village near Pare Pare. 
This machine had been inoperable for some time due to lack of parts and 
administrative problems. 

Fish freezing facilities exist only in Ujung Pandang and Kendari with cold storage 
companies. These. generally of the contact or plate freezer type. are used primarily 
for freezing shrimp for export. The installed capacity is about adequate for the 
existing production. A few blast freezers were also inspected. 

Some f"ish processing: de-veining, heading, grading. packing and freezing of shrimp 
is being carried out on shore by several companies in U jung Pandang and in 
Kendari. Very little other industrial processing is done within the study area but 
small-scale salting, drying and smoking is carried out in most fishing districts. 

Very little processing is carried out in Ambon. Since shrimp trawling is still 
permitted in the Arafuru Sea. freezer trawlers are used. Shrimps are de-headed. 
graded and packaged, at sea, ready for export. 

One company in Ambon operates freezer vessels and cold storage capable of storing 
tuna at -so•c for the Susbimi market. 

S.S LICENSING AND TRADE REGULATION 

A number of licenses are required by companies which wish to establish in the field 
of marine product processing and trade. The required procedures and types of 
licenses are outlined in Appendix H-1 along with the trade regulations which apply 
to marine product processing and trading companies (Appendix H-2). Examples of 
applicable import tariffs are shown in (Appendix H-3). 

The interaction of regulatory policies. which affect the export. import, licensing 
taxation and restriction of trade in marine products, is illustrated below in E;;hibit 
47. The entries in the matrix ref er ta the sections described in Appendix H. 

5.6 FISHING VESSEL CONSTRUCTION 

Almost all fishing vessels in the study area are built with wood at local beaches 
and slipways, particularly for the artisianal fishery. Vessel construction is of major 
regional and local significance, particularly in several coastal communities 
specializing in this activity. There are few, modem/efficient fishing vessels and the 
private and public sector fishing companies that were visited have a requirement for 
more vessels in order to increase fish harvests. One company plans to build fibre­
glass fishing vessels (for its own use) in the near future. 
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EXHIBIT 24: INDONESIA REGULATION OF TRADE IN MARINE PRODUCl'S AND 
MARINE INDUSTRY INPUI'S (1987) 

TRADB TARIFF FOREIGN FOREIGN TAXATION 
REGULA- POLICIES INVBST- BXCllANGB 
TION MENT 

(1) (2) (S) (4) (i) 

EXPORT 
PRODUCTS 

(a) 
I.a n/a S.a 4.a n/a 

IMPORT 
PRODUCTS l.b 2.b S.b 4.b n/a 

(b) 

IMPORT 
INDUSTRY INPUTS 1.c 2.c S.c 4.c n/a 

(c) 

TAXATION 
(d) n/a n/a S.d n/a i.d 

RESTRICTION 
(•) n/a n/a n/a 4.e n/a 

LICENSES 
(f) u n/a S.f n/a n/a 

Note: For example, column 1, row a, (1.a), means tbu trade iD aport producta i8 rqulated <-Appendix R for detaib). 
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Preseat Vessel Balldla1 Actirities 

Wooden boats are built at a number of sites in the study ~ particularly in 
Sulawesi Selatan, but the single most important centre for new vessel construction 
is at Tanarlemo, east of Bulukumba. At the time of the mission's visit, 86 hulls 
were under construction ranging in length from 4 to SO metres (LOA). Details of 
vessel characteristics are given below. An equipped, open decked seiner with an 18 
to 20 hp diesel motor and carrying a crew of IS, cost about Rp's 9 million in early 
I987 (engine Rp 2 m. net Rp Sm, boat Rp 2m). 

All types of vessels, cargo boats and f°JShing vessels, built at this site follow the 
traditional style, with a rounded hull, particularly athwartships, but also running up 
to the bow. 

Note: 

EXIDBIT 25: CHARACTERISTICS OF SOME VJ:Sgl.S UNDER 
CONSTRUCTION IN TANARL.EMO, SULAWESI 

LQA Cml Beam (m} Death (m} Gil Eogin~ (hi!} C2ttJR12.m.> (I) 
so I2 4 300 ISO (2) 60 
JS 3.4 20 22 
16 4 I.7S 20 22 4 
30 9 4 250 150 40 

(I) Cost in millions of rupiah not including engine. 
(2) Sails also. 

Vessels are constructed with ironwood keels and skegs, with the hulled 
superstructure built with a local hardwood - Y.illa spp. This wood is reported to 
have a life of about 20 years but quality wood is sometimes difficult to obtain at 
reasonable prices (ADB, 1983). There was no sign of any use of power tools to 
assist construction, even some plan.ks were sawn by hand. Construction techniques 
tended to be opportunistic in respect to use of wood, particularly for ribs, whose 
position when fitted tended to be dictated more by their shape than by a design 
requirement for rib spacing. Planks were primarily fixed b7 pegs, but galvanized 
iron bolts were also being used. 

The ADB (1983) noted 26 that yards in Indonesia built steel-hulled vessels and a 
large number of smaller yards produce wooden vessels. Of the yards building in 
steel, I 4 can build vessels larger than 200 GT, and 3 can build vessels larger than 
10,000 GT. Most of the experience of these yards is in building coastal freighters 
and work boats. The ADB commented that substantial technical assistance would be 
insert exhibit 46 required to build quality steel-hulled fishing vessels, particularly if 
the vessels were to be used in off shore fisheries. 

Skipjack pole-and-line vessels up to 100 GT have been built at Semarang and 
Surabaya. Yards in Jakarta and Ujung Pandang are reported to have had experience 
in building with glass-reinforced plastic, and such a yard is under construction by 
Pt. Perkin in Kendari. Within the study area, boat building and repair facilities are 
located in Ujung Pandang, Bulukumba, and Kendari. Motor repair facilities are 
available in U jung Pandang, Bi tung, and Kendari. 
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Although shipyard repair and service facilities are located at -najor ports throughout 
the country delays in repairs have been frequent and costly because of overload of 
service facilities. The ADD (1983) felt that there should be opportunities for 
further investment in this sector. 

Recommendations of PrHious Consultancies 

It has been concluded consistendy by previous studies that the traditional vessel 
designs (the basis of the artisanal fishing fleet) are deficient in a number of 
operational characteristics and wasteful of materials. Vessel h.·udling, safety and 
efficiency could be enhanced by adopting improved vessel desigw. However. there 
may be market resistance to adopting new designs. particularly through private 
sector initiative alone. 

Several past projects have attempted to improve vessel design and construction. 
The FAO (1985) fol&lld that it was not possible to lmd people who had both the 
theoretical knowledge of boat construction methods and the practical skills 
necessary to build boats. The F AO claimed that boat builden had no idea of the 
basic principles of framing, planking, caulking, selecting and utilizing the properties 
of fine timbers, or ensuring their longevity. In support of this contention, many 
derelict boats, S to IO yean of age, were found with sound wood, but with 
irreparable damage to their seams. 

In a subsequent FAO study, Coackley (1986) came to the following conclusions 
regarding vessel comtruction in Indonesia: 

o craftsmanship is high but technical appreciation is low; 

o wood is becoming difficult to locate and is alwtys used unseasoned 
(consequently planks are unstable and leak frequently); 

o large variations in caulking techniques occur (again there art. 
leakage problems); 

o boatbuilding is undertaken with an attitude of low fint cost (and 
low quality of vessel construction); and 

o vessel designs favour a keel with no rocker, the stem leaving the 
fore end at a sharp angle giving a hollow forefoot, and all edge 
f 35tened planked vessels are framed after planking by using natural 
crooks or knees with their change of direction at the keel and not 
at the chine, (this results in dished hulls with s~.:~k bilges and little 
stability until well loaded). 

Coackley ( 1986) noted that there is a copying of styles passed down or seen 
elsewhere without a technical appreciation of why shapes of structural memt.ers 
should be so. He notid that the high degree of craftsmanship evident was rendered 
less effective by poor tools and no understanding of the basic principles of naval 
architecture. The common construction deficiencies listed by Coackley in 
boatbuilding practices were echoed by an expatriate naval architect stationed in 
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Surabaya (Mr. Peter Ellerich). Thus, it is apparent that vessel design deficiencies 
are not simply limited to one region. 

A fisheries development in Gora constructed a basic vessel, of 14 metres LOA, 
waterline length 12.5 m, and beam 4.8 m. The vessel capable of 8 knots, bad a 220 
HP Perkins engine, derated to 110 h.p. This Yes! •I design would have a hold 
capacity of 22 to 25 m3 which, after insulatfon, would be 19 m3, sufficient to 
enable 3.5 tonnes of fish, boxed in ice, or up to 10 tonnes in bulk to be carried. 
Deck equipment included a net roller. The estimated cost was Rp 35 to 40 million. 
This vessel development program was sponsored by a European aid agency with 
vesse' design assistance from Australia (Ellerich, pers. comm.). 

Potential De"'c?lopment of Vessel Construction 

Two ways to develop the local vessel construction industry include: 

a) upgrading and expanding the present vessel construction 
activitie!:, and/or 

b) developit;;, !:."w shipyards that use 'modem' techniques and 
work in steel or fiberglass. 

Further development of present expertise (to supplement existing entrepreneurial and 
artisianal skills) may cootribute more social and economi.s: benefits to communities 
than 'modern' industrial activity that tends to concentrate in urban centres. To be 
effective, such a ;>rogram should meet a number of development objectives: 

o encourage economic development outside of urban centres; 

o encourage and upgrade the existing skilled and motivated work force; 

o intrc1duce v .esigns that are an evolutionary development of existing 
bol't:': (this is ira...,ortant as fishermen are slow to adopt radically new 
de!igns or techniques); and 

o produce competitively priced boats by adopting efficient construction 
techniques and vessel ~esigns. 

Many 'lf the elements of such a development programme could be included more 
appropriately in a socio-economic development program rather than an industrial 
development program because so many of the program elements would be difficult to 
implement or audit in a normal commercial manner. For example. implementation of 
new techniques or designs may depend on persuasion or example. 

S. 7 POTENTIAL OPPORTUNIT!ES 

Seven opportunities are identified belo for the improvement of marine resource 
handling, processing and distribution. _ hese opportunities would be linked together 
within a development framework designed to facilitate gradual implementation over a 
three to five year period. 
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Following this chapter. the processing of the resources and the feasibility of 
implementing the suggested projects is discussed in depth. 

a) LANDING SITES 

The majority of fish landings in Indonesia are made by small-scale. artisinal 
iJShermen. Therefore. improvements in the artisinaI iJShery would affect significant 
increases in tJSh landings and the quality and distribution of i1Sh for local 
consumption. 

Improved facilities and infrastructure are needed urgently at most of the fio;h 
landing sites if i1Sheries development is to be a government priority. 

Provision of jetties would make loading and unloading easier. Installation of ice 
making and ice storage equipment would reduce losses. facilitate wider marketing 
and distribution. improve quality and improve i1Shing productivity (the i1Shermen 
would be able to take longer t1Shing trips). Further. if internal transportation were 
improved. for example improving East-West roads. it would be possible for the West 
coast of Sulawesi. when in Monsoon to be served with i1Sh from the East coast. and 
vice versa. 

The provision of on-site fuel storage and water supply would mean less time in 
getting ready for a i1Shing trip. Most of the artisinal t1Shermen maintain their own 
boat motor and tJShing gear. Fishermen•s facilities such as engine and gear lockers 
and workshops with proper tools. would enable fi41hermen to stor~ gear and maintain 
motors on site. A boat ramp or slipway would make possible an increase in 
productivity in the maintenance and repair of boat hulls. With proper facilities 
near moorings. more time would be available for fishing. 

Local Markets 

All retail markets can be improved in one way or another. The primary objective 
would be to improve fish handling methods in order to reduce fish spoilage. 
Arrangements should include properly constructed fish stalls using impervious 
surface-finishing material (such as ceramic tiles) and with floors sloped to drains. 
Display /cutting tables should be elevated: A supply of potable water to clean the 
fish and hose down the stalls is very important; also. clean ice should be available. 

The recommended improvements to fish landing sites and the retail markets. would 
be relatively inexpensive. Improvements to storage and distribution could be 
expected to be higher in cost. The benefits, though difficult to quantify. would 
include improved quality. potentially more evenly distributed prices throughout the 
year, provision of fish to wider geographic areas. increased demand for fish and 
improved diet. 

b) ICE MAKING 

There is widespread need for more ice in most of the areas visited. Observations 
were made of fish being ~tored, sold and transported without ice. Fish quality was 
often poor. The proper use of ice would extend the shelf life or all fish and fish­
products several-fold. Also. ice used properly enables the potential size of the 
distribution network to be extended geographically. Over time, the increased 
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quality and reduced losses through spoilage would enhance the viability and 
profitability of the fisheries sector. 

Small ice machines could be located at each major IJSh landing site. Ice would be 
used potentially on IJShing boats. for on-site storage. in IJSh markets and when IJSh 
is transported. There is a growing awareness, among IJShermen. of the benefits to 
be obtained from ice usage. 

Small ice machines could be located at each major IJSh landing site. Ice making 
capacity would be determined by expected usage by the boats, for on site storage. 
IJSh markets and when being transported. 

c) STORAGE AND DISTRIBUTION 

lmprovemerats. needed in the storage and distribution systems. would relate closely 
to landing site and market improvements. The establishment of chill rooms 
(insulated rooms) at each landing site and the use of insulated boxes for 
transporting/storing fish and ice would reduce losses, improve quality .m.d lengthen 
shelf life (thereby increasing the potential distances for transporting the IJSh). 

Some organized, schedul~ rou:ing of insulated trucks would assist the fishermen in 
disposing of their catch. Improvements in roads are needed in some areas (such as 
the road from Majene to Mamuju in South Sulawesi and from K.endari to K.olaka in 
Southeast Sulawesi). 

d) CANNING OF TUNA 

The skipj~k and tuna industry in Indonesia appears to be controlled by the 
Japanese markets and Japanese technology. Pending the completion of the market 
analysis, there may be an opportunity for a cannery. Pare Pare was investigated 
for potential sites for an integrated fish processing plant. Suitable sites are 
available in Pare Pare. Pare Pare is not only near to the resource but also has 
most of the necessary infrastructure. 

The port development proposed for Pare Pare (to be funded by the ADB) would 
provide an ideal location. However, steps should be taken immediately to ensure 
that space is made available for a potential canning plant. 

Alternatively, another area just South of Pare Pare may be suitable. Preliminary 
investigations have been carried out for a 10 tonne.~/8 hour unfrozen skipji:ack/tuna 
cannery and a 20 tonnes/8 hour frozen skipjack/tuna cannery. Equipment layouts 
and cost estimates of each plant are being prepared. 

e) FISHMEAL PRODUCTION 

There is currP.ntly a strong and growing demand for fishmeal in Indonesia. In 
addition to the relatively stable demand for fishaneal in the poultry and livestock 
feed industry, new demand is building rapidly to supply the requirements of tambak 
"farmers" who feed shrimp on pelletized food containing a high proportion of fish 
meal. A relatively new industry is beginning to produce the required pellets. These 
pelletizing plants use large quantities of fish meal, most of which is currently 
imported from South American countries (Peru, Chile, Argentina and Brazil). 
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A IJSbmeal plant could utilize the by-product off al generated by the proposed 
cannery. Although IJShmeal planlS can be purchased with a capacity as low as 200 
kg/hour, a plant of capacity of at least SOO kg/hour would be preferable in order to 
obtain a good quality product. A IJShmeal plant of SOO kg/'1our capacity would 
correspond roughly with the offal generated from a IO tonnes/8 hour canning plant. 
Further. additional raw IJSh resources may be available as by-products from the 
shark-liver oil extraction activities practiced along the coast North and South of 
Pare Pare. 

f) SHRIMP PROCESSING 

Chapter 4.0 indicated that marine shrimp harvest lev~aS were at or near the MSY. 
Thus, there is very little opportunity for expanded processing of marine shrimp. 
Further, current processing facilities are underutilized. 

There is, however, potential to produce more shrimp ii:. Sulawesi tambak than are 
currently harvested from all of the seas of Eastern Indonesia. Should this 
production potential be realized, f urth~r processing facilities would be required, 
particularly in areas of tambak concentration which are away from the centres 
where current shrimp processing facilities are located. 

The study team is of the view that tambak shrimp aquaculture is of relevance to 
this study but unfortunately such considerations are oulSide of the terms of 
reference. 

g) SEA WEED PROCESSING 

The consulting team observed a growing interest in the primary and secondary 
processing of two species of seaweed - Gracilaria and Eucheuma. These seaweed 
plants are ultimately processed to produce agar and carrageenin respectively. 
Although there appears to be considerable potential for Eucheuma production in the 
sea off Bali and NTT, there is very large potential for Gracilaria production in the 
tambak of Sulawesi Selatan. The industry in Sulawesi is in its infancy but there is 
increasing private sector interest in Gracilaria production and processing. 

Production, processing and market development would be undertaken best by the 
commercizl enterprises involved in Gracilarja production. However, current 
enterprises, though energetic and progressive, have not yet reached a stage where 
they could make a strong marketing thrust. The optimal development of this 
industry could involve an initial stage in which efforts were concentrated on 
production, with the economic i>enefits of secondary and tertiary processing delayed 
until the position of Sulawesi as a supplier of material t:as been established firmly. 

The study team is of the view that there is considerable potential for the expansion 
of Gracilarja production in Sulawesi tambak and for the expansion of Gracilaria 
processing. However, further consideration of these possibilities lie outside of the 
terms of reference. 
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5.1 MAHETS FOR POTENTIAL PRODUCIS 

For the potential projects identified, we are concerned principally with five 
markets: 

o export canned tuna 
o export frozen shrimp 
o export seaweed and seaweed products (not covered by Terms of 

Reference) 
0 local ilShmeal 
o local fresh iJSh 

Separate sectiom are set out in Chapter 7 .0 below on each of these markets. 
Before presenting them however, several general market and marketing factors are 
discussed. 
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6.0 WORLD MARIET FOR SHRIMP, TUNA AND FISHMEAi. 

6.1 WORLD SHRIMP MARKET 

S.pply ....... . 

"Prospects in the international mark"t in the I980's appear to be bright for 
frozen shrimp, which has traditionally dominated Indonesia's seafood exports. 
Recent developments in the international shrimp market have confirmed a 
strong world demand and attractive prices for frozen shrimp till 1990 .. : (ADD. 
1984). 

Shrimp is one of the most important products entering world f°JSheries trade (20% of 
global trade in fi41h products). Demand remains strong and has kept pace with the 
World production increase of 72llf> from 1.08 million mt in 1970 to 1.86 million mt in 
198S. 

The three major shrimp markets, Japan, USA and Europe, together absorb about SO% 
of the total world production. 

Tropical marine shrimp, the focus of this repor~. are the principal species entering 
world trade channels and represent the major part of the shrimp market in Japan. 
USA and Southern Europe. Coldwater shrimp are pref erred in Northern Europe and. 
hence, are a major factor in the European market. Freshwater species are of only 
minor importance in world trade. 

Shrimp are harvested principally by f°JShermen but a small. increasing percentage of 
world production is cultured. The World catch of shrimp in 198S was 1.86 million 
mt, live weight; of this amount, probably less than 0.1 million mt was produced in 
culture operations. The remainder was caught by f°JShennen, principally by trawling. 
with smaller quantities taken by canoes, traps, weirs and other fishing gear. 

Shrimp culture, now a commercial reality, is showing rapid growth in some countries 
of Latin America and the Indo-Pacific region. Further, any future growth in supply 
of tropical shrimp must come from culture operations, since boat catches are not 
expected to show any substantial increase. 

Shrimp is marketed principally in frozen form. Smaller quantities are traded live. 
fresh, canned and dried. The primary product form is raw headless with the shell 
on. Other forms include whole with the head on, and peeled, both raw and cooked. 

The World supply of shrimp increased rapidly in the seventies, from 1.08 million mt 
in 1970 to 1.62 million mt by 1977. Catches remained relatively stable until 1981. 
when they began to incre'de (see Exhibit 26). There are no St:parate statistics for 
aquaculture production included in the total world catch shown below, but it is 
thought unlikely that shrimp farming accounts for more than 7% of total world 
supply at this time. However, the increase in world product!on since 1982 is 
probably due chiefly to the rapid expansion of tropical aquaculture projects 
especially in Latin-America and the Indo-Pacific region. Also, it has been partially 
due to heavy catches of coldwater shrimp by Norway and other North Atlantic 
countries. 
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EXHIBIT 26: WORLD CATCH OF SHRJMP, 1970 - 1985 

(million mt, live weight) 

1.0& 1.31 l.6S 1.63 1.70 1.76 I.II 1.16 

Source: F AO. F1$h Data. October 1916 

The strong trend of mcreasing production of tropical cultured species is likely to 
continue. Coldwater soecies. on the other band. grow much more slowly than 
tropical shrimp and have in the past been the subject of rapid build-up in catches 
followed by equally rapid decline. The North Atlantic stocks may now be at 
maximum levels of exploitation; catches in Norway dropped sharply in 1916. 

Preliminary figures published by the F AO for catches of shrimp in 1984 by major 
producing countries are shown in Exhibit 27. 

EXHIBIT 27: SHRIMP PRODUCTION BY MAJOR PRODUCING COUNTRIES, 1984 

Coaatry 

India 
China1 

Thailand 
USA 
Indonesia 
Norway 
Mexico 
Malaysia 
Brazil 

Prodacdoa 
(OOO's mt, IiYe weicht) 

207.3 
207.1 
17S.O 
136.0 
127.0 
83.6 
76.1 
70.1 
63.3 

Source: F AO. lnfofish. Market.ins Digest. 3/86. 

Share of World Catch 
(94) 

11.2 
11.2 
9.4 
7.3 
6.6 
4.S 
4.1 
3.8 
3.4 

1 The statistics for China provide no individual figures for Taiwan. whose 
production would place it among the top 10 producing nations. 

Imports of shrimp by principal market countries increased an aver:age of SS% in 
volume (332.000 mt to Sl3,000 mt) and 199 % in value (US Sl.4S m to $3.19 m) 
during the period 1976 to 1984 (Exhibit 28). 
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EXHIBIT 11: IMPORTS OF SHRIMP BY MA.JOR MARIETS, 1984 

Quadty 
(OOO's •t) 

Japan 169 
lJSA. 137 
Hong IC.ong 23 
France 24 
Canada 14 
United Kingdom 11 
Denmark 29 
Italy 13 
Spain 13 

Val•e 
(USS•) 

1,.272 
1.119 

117 
91 
93 
79 
69 
SI 
SS 

QuadtJ Clause 
1976 - 84 ('Iii) 

37 
39 
SS 
SJ 
11 

174 
193 
176 
S9 

Source: FAO. Yearbook of f15herv statistics. volume S9 

Japan and the t.JSA.. the dominant import markets in 1914. accounted for 60CMt of all 
imports by volume and 7S~ in value. Since 1914. both countries have exceeded 
their previous year"s imports in each successive year. thus maintaining their 
dominant positions. The volume and value of shrimp exports by principal exporting 
countries were. in 1914. as set out in Exhibit 29. 

EXHIBIT 29: EXPORTS OF SHRIMP BY MAJOR SUPPLIER, 1914 

Coaatry Qaaadty Valme QaaadtJ Clause 
(OOO's at) (USS•) 1976 - 84 (tMI) 

Mexico 34 402 10 
India SS 289 IS 
ladoaesla 28 194 (8) 
Ecuador 20 ISi 1073 
Australia IS 142 149 
Thailand 19 119 27 
China1 16 119 S6 
Hong K.ong IS 118 21 
Brazil 12 92 D/a 

Source: F AO, Yearbook of Cisberv smtjstig, volume S9 

Note: (1) Estimated; these statistics include those for Taiwan. Taiwan's exports 
would place ~t amongst the top 10 exporting countries. 

Amongst the major exporting countries, production growth occurred chiefly in those 
with resources of coldwater shrimp (Denmark) and in countries involved with shrimp 
culture (Ecuador, Bangladesh, Philippines). 
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6.2 MAJOR MAllET COUNTRIES FOR SHRIMP 

A. Ullltetl States 

Domestic landings in Gulf of Mexico and South Atlantic ports totalled 91,000 mt 
(headless weight) in 1916. This was 6t. higher than 191S and IS'M» above the average 
for the period 1911 - 191S. It was the highest catch recorded for this iJShery. 
Lower fuel costs, reasonably good export prices and relatively good abundance of 
shrimp made 1916 a good year for many vessel .,_~ton. 

Total imports in 1916 were lit. higher than in the previous year and 46'M» higher 
than in 1982. The annual import volume bas increased for seven consecutive years. 
Signif"JCant was the increase in imports from Ecuador of 44t. over the year 191S to 
1916. Imports from China inaeased by 203 .. over the same period. 

In regard to types of product, shell-on shrimp continued to dominate, accounting for 
6S-. of imports in both 198S and in 1916. Imports of cooked and peeled tropical 
shrimp increased in 1916 as supplies of this product from cold water iJSheries 
declined. 

EXHIBIT 30: USA - IMPORTS OF SHRIMP, 1984 - 1986 

(ooo's mt, product weight) 

a) by leadi•1 export COllDtries 

Coa•try 1984 1'85 1986 

Mexico 37.0 30.7 33.8 
Ecuador 21.2 20.0 28.2 
Taiwan 8.3 13.S IS.7 
India 10.S 10.9 11.1 
Thailand 8.3 11.1 11.0 
Panama 7.4 9.0 9.9 
China l.S 3.1 9.4 
Brazil 9.0 11.S 9.0 

b) by product types 

Product Type 1984 1985 1986 

Shell-on 102.6 IOS.7 119.1 
Peeled 46.8 49.8 ss.s 
Canned 6.2 7.8 7.2 
Breaded 0.1 0.3 0.1 

Source: USA, Mliiaoal Maciori Eiabricia Sficvi'ri 
I 

10 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

It is reported that increasing quantities of shell-on shrimp are bP.ing imported in 
individually quick frozen (IQF) form for sale by supermarket chains. 
USA imports from Indonesia accounted for only 0.6% of the total USA shrimp 
imports in 1985. With only few exceptions. Indonesian exporters have been 
blacklisted by the US Food and Drug Administration (USFDA). While the USFDA 
normally inspects imports of shrimp at random and infrequently. the shipments of 
blacklisted exporters are automatically detained and inspected until USFDA becomes 
satisfied that quality is being maintained at the appropriate standard. 

Record imports. combined with record landings in the Gulf of Mexico and the South 
Atlantic fishery. indicated that US consumption in 1986 reached the highest levels 
ever recorded. Apparent consumption in 1986 was 10% higher than the previous 
year and 28% higher than in 1983. 

EXHIBIT 31: USA - APPARENT SHRIMP CONSUMPTION, 1984 - 1986 

(ooo's mt. product weight) 

Origin 1984 1985 1986 

Domestic landings 79.1 85.6 91.0 
Imports 155.7 163.6 181.9 
Inventory adjustments 4.0 0.2 0.7 

Appareat coasu•ptioa (total) 238.8 249.4 273.6 

Source: USA. Nati?nal Marjne fisberies Servjce 

Shrimp prices in thr USA tend to rise and fall with the general upturns and 
downturns in tha economy over a three to three-and-a-half year cycle. 

Price fluctuations in the US market can be seen best by looking at data for 
Ecuadorian white shrimp as this is the product traded most consistently throughout 
the year (see Appendix H). 

There is no organized shrimp market or marketing exchange in the US, and no set 
mechanism for the determination of prices. The overall supply of each size appears 
to be the major factor in determining prices for that size. Although the long term 
movement of prices for all sizes is generally in the SP.me direction, prices in the 
short-term will vary for individual sizes. 

An increasing flow of cultured shrimp, grown all year round in Ecuador and other 
tropical rountries, has tended to counter the fluctuations in supply from the 
seasonal capture fisheries. As a result. prices appear to have fluctuated less in 
recent years; especially prices for the medium sizes which form the major part of 
Ecuador's production. 

Black tiger shrimp, a major export from Indonesia, have recently begun to penetrate 
the US market. Black tigers are usually priced below other species owing to 
consumer resistance to their appearance. 
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B. Japaa 

Japanese domestic shrimp landings normally account for about one-quarter of total 
Japanese supply. Shrimp imports. which account for three-quarters of the supply 
were. in 1986. 16% higher than the previous year and 41 % higher than in 1982. 

EXHIBIT 32: JAPAN IMPORTS OF SHRIMP BY LEADING EXPORTERS, 1984 -1986 

(ooo's mt. product weight) 

Country 1984 1985 1986 % 1986 

Taiwan 'Province' 16.S 21.8 37.8 17.8 
India 38.5 36.2 36.7 17.2 
Indonesia 24.1 24.4 27.7 13.0 
China IC.3 10.7 18.7 8.8 
Greenland 2.6 6.2 9.5 4.5 
Australia 10.2 10.5 9.5 4.5 
Vietnam 5.1 7.0 9.4 4.4 
Thailand 6.7 7.4 8.9 4.2 
Philippines 5.1 6.0 8.4 3.9 
Bangladesh 5.9 7.4 7.3 3.4 

Total 169.1 182.9 212.8 100.0 

Source: Japan. Marini lJ:od~b Im1Z2~a ttssoci11ian 

Indonesia is a major supplier of shrimp to Japan, accounting for 13% of Japan's 1986 
imports, only slighdy behind Taiwan and India. India, for many years the leading 
exporter to the Japanese market. has recendy been challenged by Taiwan. Imports 
from Taiwan in 1986 were 73% higher than the previous year and 130% higher than 
1984. Also, substantial increases in 1986 exports to this market, in relation to 1985, 
were achieved by China (7S%), the Philippines (40%) and Vietnam (34%). The 
increase in production in Taiwan, China and the Philippines can be ascribed chiefly 
to cultured shrimp. 

Since Japan liberalized its shrimp imports in 1961, purchases from overseas have 
increased almost every year. Che strength of the Japanese yen in relation to the 
US dollar, the currency in which shrimp is normally traded world-wide, has 
undoubtedly contributed to Japan's strong import performance in 1986 but rising per 
capita incomes probably played a role also. 

Consumption of shrimp in Japan reached a record level in 1986, when cultivated 
(farm-raised) shrimp, especially black tigers from Taiwan and white shrimp from 
China continued to expand their share of the market. Consumption of imported 
coldwater shrimp declined. 

As for the USA, there is no organized shrimp market or marketing exchange in 
Japan. Market activity is at its peak in the last quarter of the year and prices 
tend to rise during that period. Other high points are April-May and July-August. 
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Black tiger shrimp, particularly important in this report, is a relatively new species 
in the Japanese market but imports have increased very rapidly in recent years, 
achieving an increasingly large share of the markeL Often priced below competing 
species, black tiger shrimp bas been able to substitute for other, long-established, 
species and now bas nation-wide distribution. 

The principal exporten of black tigers to Japan are Taiwan, Philippines, India and 
Ban1ladesh, as well as Indonesia. Taiwanese exports have increased rapidly, so that 
Taiwan must be considered the price leader and can be expected to hold prices 
down in order to sell its increasing volume of exports. Wholesale prices for black 
tiger shrimp are shown in Appendix I for the period 1984-86. 

c. Euope 

Colci..ater shrimp. a major factor in the European market, is mostly supplied from 
counb:es in the North Atlantic, particularly four principal suppliers: Norway, 
Greenlaud, Iceland and Germany. 

EXHIBIT 33: NORTH ATLANTIC COLDWA Tt:R SHRIMP CATCH, 1984 - 1986 

Norway 
Greenland 
Iceland 
Germany (FR) 

Source: F AO, fjshdata 

(OOO's mt, live weight) 
1984 1985 

84.1 
41.5 
24.4 
12.0 

n/a 
52.4 
24.9 
17,7 

Imports of shrimp by European countries from all sources were, in 1985, 17% higher 
than they had been in the previous year. 

EXHIBIT 34: EUROPE - IMPORTS OF CHILLED AND FROZEN SHRIMP, 1984 - 19415 

(OOO's mt) 
Couatry 1984 1985 

Denmark 38.2 48.2 
United Kingdom 32.9 36.4 
France 26.7 32.6 
Italy 12.9 14.5 
Norway 6.6 13.6 
Sweden 13.3 13.5 
The Netherlands 9.4 12.4 
Spain 12.7 9.7 
Belux 7.9 9.4 
Germany (FR) _M _u 
Total (of 14 countries) 169.7 191.l 

Source: Datafish, Marketjn1 pjaest, June, 1986 
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It should be noted that several of these countries, such as Denmark and Norway. 
are also major exporters or re-exporters of shrimp. Imports are classified by 
product form in Ex.h.ibit 3S. Imports of shell-on coldwater species in l 98S were 
nearly 29% higher than the previous year; cooked and peeled shrimp imports were 
over 12Clb higher. In contrast, imports of shell-on warm.water shrimp were only 
slightly higher (2%). 

EXHIBIT 35: EUROPE IMPORTS OF CHILLED AND FROZEN SHRIMP 
BY PRODUCT FORM, 19'4 - 1985 

(ooo's mt) 
% 

Clusiflcadoa 1984 1915 Chance 

Shell-on, coldwater 78.8 101.4 28.6 
Shell-on, warmwater S2.0 S3.0 1.9 
Cooked and peeled (cold 38.9 S3.0 12.3 
and warm.water) 

Source: FAO, lnfolish, Marketing Digest, June, 1986 

Couumpdoa aad Prices 

With a total consumption of aroun~ 200,000 mt (F AO, lnfoiJSh, Marketing Digest). 
Europe follows Japan and the USA as the third largest market for shrimp. 

Up to 1984, tropical shrimp had been increasingly accepted in the European market. 
This trend changed as a result of increased availability of coldwater shrimp at 
favourable price levels and did not need to be paid for in US currency (which was 
strengthening in relation to European currencies at that time). The deaths in the 
Netherlands in 1984, caused by food poisoning which was ascribed to tropical 
shrimp, also had a negative effect on the shrimp trade in general and on the 
reputation of tropical cooked and peeled shrimp in particular. 

The European market cannot generally compete in paying pri;~oe which Japanese and 
US importers can P''Y· Further, there is no established market for black tiger 
shrimp in Europe, although small quantities have been imported. 

6.3 SHRIMP MARKET PROSPECl'S 

World production from capture fisheries has probably stabilized and no growth can 
be expected. In contrast, it is expected that growth in the production of cultured 
shrimp will continue, especially in Latin America and the lndo-Pacific region, and 
that imports of cultured shrimp from these areas will be the principal source of 
future supply to satisfy expected future higher demand in the major markets. 

There will doubtless be the usual fluctuations in supply of shrimp frorr. capture 
fisheri~ according to the availability of shrimp in the fishing grounds. Cultured 
shrimp wiU tend to provide a more even flow into the markets, but as culture 
production expands, growth in the total supply of shrimp is expected to hold down 
prices, especially for the sizes produced by the shrimp farmers. It is expected that, 
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despite the usual cyclical price fluctuations, the overall trend will show only slight 
increases in constant terms. 

The relative strength of demand in the three major markets can be expected to be 
affected by changes in exchange rates, especially the relation of the Japanese to 
the U:: currency, economic conditions, and the level of disposable income. 

The biggest problem facing shrimp exporting companies is the shortage of raw 
shrimp supplies. With greater raw material, processing cost go down, especially tne 
costs attributable to fixed equipment, due to the greater utili'zation of plant 
facilities. Currently, most shrimp exporters are operating at only between 10 to 30 
percent capacity. 

In an effort to make up this shortage of shrimp raw material, emphasis has been 
placed on aquaculture produced shrimp. However, tambak shrimp tend to have a 
slight off-color, due to water quality. This causes prices to be slightly lower for 
this product. Also, recent records indicate that contamination is higher for shrimp 
from tambaks resulting in rejection of the product at the market. 

Indonesia's shrimp industry is currently dominated by the Japanese with a vertically 
integrated distribution system between the collector and processor and the Japanese 
importing company, au of which are closely tied financially. The market is risky 
with narrow channels and prices are distorted. Proper grading, weig(1ing and 
handbn~ of shrimp is required to improve profitability but at the moment, many 
processing firms are doing only basic cleaning and packaging before export to Japan 
(USAID, 19&S). 

6.4 WORLD FRESH AND FROZEN TUNA MARKET 

•frozen and canned skipjack/tuna accounted for at least 8 per cent of the total 
\ '\Jue of Indonesia's fishery product exports during 1982. Export of these products 
h~ expanded rapidly in recent years despite the downward trend in international 
prices which began in 1981 and the historically low prices which persist to-date. 
However, the altered world market, particularly for frozen and canned skipjack, and 
to a lesser extent for frozen and canned large tuna, has set off a fundamental 
change in the global distribution of the skip jack/tuna canning activities from the 
high-cost market countries such as US and France to areas close to skipjack/tuna 
resources with low production costs.• 

The World tuna catch increased 88% over the IS years 1970 to 1984, from I.I 
million mt to 2.1 million mt. Skipjack and yellowfin were, by far, the most 
important species caught, in terms of volume over the past IS years (Exhibit 36). 
Also, the catch of these two species has increased at the greatest rates. 
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EXHIBIT 36: WORLD CATCHES OF TUNA BY TYPE 1970 - 84 

(OOO'l! mt, live weight) 

Specie:- 1970 1975 1980 1982 1984 ~Change 

Yellowfin 362 516 53S S4S 599 6S.S 
Bigeye 121 196 216 211 190 S7.0 
Bluelm 84 72 8\) 91 73 (13.1) 
Skipjac:k 391 563 780 760 1050 168.5 
Albacore 159 182 18S 204 186 17.0 

Total 1118 1530 1796 1811 2099 87.7 

Source: lnf2[~b 

Tuna is caught mainly by IJShing vessels using purse seine, longline and pole-and 
line-fishing gear. 

For many years Japan has been the largest prodvcer of tuna but, as for the USA, 
its share of world production has declined over th~ past decatle and a half. 
Whereas Japan was responsible for 45% of the wo1 • catch 1970, by 1984 its share 
had declined to 38%. Over the same period, the USA 's share of the world catch 
declined from 19% to 13%. 

With the introduction of 200 mile Exclusive Economic Zones (EEZ), other countries 
have developed and expanded their tuna fleets. For example, Indonesia's tuna catch 
increased from 21,000 metric tonnes in 197() to 115,000 metric toDl~es in 1984; a 
growth of 448 percent, the highest rate of l,rowth among the top seven tuna 
producing countries. Several other developing countries achieved large increases in 
their tuna catci1es over the same period (also see Appendix J). 

Whole round tuna, chiefly frozen, is traded World-wide. With the exception of 
certain special uses in Japan (for exampk, sushi) most of th" tuna shipped in this 
form is sold to canneries. Japan and the Republ~c of Korea are the leading 
exporters of fresh and frozen tuna and the USA, Japan, Thailand and Italy the 
major importers (see Exhibit 37). 

US imports of fresh and f roz~n tuna have declined 32% in the period 1980-84, due 
principally to the closing of all major canneries in the continental USA. In 
contrast, imports by Thailand are showing rapid growth to supply the increaring raw 
material requirements of the rapidly expanding canning industry in that country. 
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EXHIBIT 37: EXPORTS AND IMPORTS OF FRESH AND FROZEN TUNA, 1980 - 84 

(OOO's mt) 

1980 1981 1982 1983 1984 

a) Exports by Principal Producers 

Japan 91 46 41 S6 89 
Korea 118 107 81 188 86 
France 17 23 37 46 37 
Solomon Islands 22 24 IS 28 33 
Mexico n/a 22 IS 12 32 

b) Imports by Major Importer 

1980 1981 1982 1983 1984 

USA 269 274 222 199 183 
Japan 92 101 127 142 111 
Thailand1 n/a n/a n/a 26 110 
Italy 77 71 77 74 83 
Ivory Coast 14 IS 25 28 26 

Source: lnfofish 

Note: (I) Estimate 

The prices paid for fresh and frozen tuna and skipjack have fluctuated along with 
the level of trade in this commodity. Exhibit 38 below illustrates these fluctuations 
by showing the wholesale prices paid for frozen sldpjack in Japan for the three 
years l 9S4 to 1986. The implications of the price level to the proposed tuna 
canning project are that prices paid for raw material should be in line with those 
paid not only at landing sites but also by competitive purchasers seeking tuna for 
fr.~ezing. (Note, ignoring this factor was one cause for the demise of SAFCO's 
canning plant in Bitung). 

Exhibit 38 ~hows that frozen skip jack sold wholesale in Japan for USS 600 to 
USS 800 (cif) per mt. These prices relate to those paid to PT Perken of Kendari 
during 1985 and 1986, when the export price from Kendari ranged, for the most 
part, between USS 500 and USS 600 (cif) per mt. 
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EXHIBIT 38: REPRESENTATIVE WHOLESALE PRICES FOR FROZEN TUNA 
1984 - 86 

Frozen tuna 
1000USS1MT 

u 

1.7 
Albecln. Id. ell/... s.n... 

Clligln: KalM 

Y9lllMln.lld.1-..whJI' ' ,,...... 

1.3 

origin: s.w. hcllc 

"' 
I 

1.1 · 

0..1 

0.7 

0.5 

'''1' 1
'''

11 ''''1'''''''''''1' 
1114 1• 1• 1987 

Sources: a) F AO, lnfofisb Marketjng Digest, No. 2/87 
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6.5 PRODUCTION AND TRADE OF CANNED TUNA 

The principal producers of canned tuna au the USA, Japan, Italy and Thailand 
which, together, accounted for over 66% of World production in 1984. However, it 
should be noted that Thailand was only a minor producer in I 980 and whereas the 
other three counties produced 71% of the World total in 1980, their share was 
down to S9% in I 984. 

EXHIBIT 39: CANNED TUNA PRODUCTION BY MAJOR ~RODUCING COUNTRIES, 
1980 - 84 

(mt, product weight) 

1980 1981 1982 19113 1984 1985 

USA 21S 287 246 268 21S 2S9 
Japan 9S 1 II 113 117 124 114 
Italy 48 49 48 S2 S9 n/a 
Thailand1 8 IS 28 S9 n/a 
France2 14 19 25 30 68 8S 

Total ~88 678 637 690 777 a/a 

Source: lnfofish 
Note: (I) Estimated by lnfofish 

(2) US, International Trade Commission. 

The Thai industry's estimates of production (cited by the US International Trade 
Commission) are somewhat at va;iance with those of Inf ofish but, whichever figure 
is accepted, Thai production increased by over 6 times in the period l 980-8S. 
Further, by ~984, Thailand had become the leading exporter of canned tuna (see 
Exhibit 37). Thailand's exports increased in 198S tc. 77,000 mt (US, ITC), equivalent 
to 31% more than the S9,000 mt e1ported the previous year. 

EXHIBIT 40: EXPORTS OF CANNED TUNA BY MAJOR EXPORTING NATION, 
1980 - 84 

(OOO's mt) 

1980 1981 1982 1983 1984 

Thailand1 8 15 28 59 
Japan 38 JS 36 37 46 
Philippines 11 !8 19 24 23 
Ivory Coast 18 17 19 24 23 

Source: lnfofish 

Note: (I) .Estimate 
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World t".ma trade continues to expand; imports inC!'eUed S9 per cent between 1980 
and 1984. The USA not only retains the biggest importer of canned tuna but also 
increased its share of world tuna imports from 29'1 in 1980 to 4or. in 1984. Growth 
bas also been shown by UK (11&%), Canada (33%), France (32%) and Federal 
Republic of Germany (27Clft). During 198S, US imports increased still further to 
97 ,000 mt (US, ITC), 31 % higher than in the previous yea&. 

EXHIBIT 41: IMPORTS OF CANNED TUNA BY MAJOR IMPORTING NATION, 
1g90 - ... 

(OOO's mt) 
% of 1g94 

1~80 1'81 1'82 1983 1'8.C World Imports 

USA 29 32 40 SS 74 40 
France 2S 28 30 34 33 18 
CK. 11 !9 13 18 24 13 
Germany (FR) IS 14 IS 16 19 10 
Canada 9 IO 7 11 12 7 

World Total 116 125 127 157 184 100 

Source: infofish 

Supply and Demand 

A. De US Market 

The USA accounts for one-thhd of the total World total tuna market, over half of 
the World market for canned tuna and dominates international trade in canning­
quality tuna (King, 1986). 

Canned tuna is available to the US market from three sou'.'.'ces: impcrted raw fresh 
and/or frozen tuna packed in t.he USA; domestic landings packed in the USA; and 
imported canned tuna. 

Domestic landings pack~d in the USA have remained relatively stable, while canned 
tuna produCP,d from imported raw material has declined. More and more, the USA 
imports canned tuna; this has increased by 234% froo 29.000 mt in 1980 to 97,000 
mt in I 98S (US, ITC). 

The principal supplien of canned tun& (virtually all packed in water) are Thailand, 
Philippines, Japan :lnd Taiwan. Imports from Thailand accor.nted for S7% by 
quantity and S3% by value of the total tuna imports in ! 98S (Exhibit 39). Canned 
tuna from Indonesia accounted for only a small share of l!S imports (0.6% by volume 
and value 1n I 98S). ' 

I I 

I 
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EXHIBIT .Cl: US IMPORTS OF CANNED TUNA 

a) by pri•cipal SOlll'CeS, 1985 

Thailand 
Philippines 
Japan 
Taiwan 

Qwudty 
(OOO's lbs) 

122,666 
30,797 
23,703 
23,472 

b) fro• Iadoaesia, 1910-85 

1980 
1981 
1982 
1983 
1984 
198S 

Source: US, ITC 

0 
146 
S9S 

2,634 
2,222 
1,388 

Valme 
(SUS OOO's) 

111,852 
2S,930 
28,142 
29,801 

0 
209 
699 

2,679 
2,102 
1,186 

U•it Value 
(SUS per lb) 

0.91 
0.84 
1.19 
1.27 

1.43 
1.18 
1.02 
0.9S 
0.8S 

Canned tuna imports are subject to quota. For canned tuna not packed in oil 
imports are subject to 6% duty until the annual quota has been reached. Imports 
after the quota are subject to 12.S'Jb duty. The quota is based on the previous 
year's US canned tuna production. 

Consumption and Prices 

Canned tuna, which has for some time formed the largest segment of the canned 
seafood consumed in the US, increased its share of per capita consumption of all 
canned seafood from about S6% to 63% over t'ie period 1970 to 198S. The 
importance of ~nned tuna ioi the US seafood market can be seen by the large share 
of the total seafood of that market that canned tuna occupies (20% to 24%). 

EXHIBIT 43: US ANNUAL PER CAPITA CONSUMPTION OF CANNED TUNA 
AND omER SEAFOOD 1970-1985 

(lbs) 

All Tuna"• 
Caaaed Caaaed All 

Tuna Seafood Canned 

1970 2.S 4.S SS.6 
197S 2.9 4.3 67.4 
1980 2.9 4.S 64.4 
198S 3.3 S.2 63.4 

Source: fisberjes of.1be Uojted Stace,, J98S 
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Processon and whl)lesalers sell to retail and institutional buyers. Canned tuna is 
sold chiefly at retail outlets for consumption at home, most commonly in 6.5 oz. 
cans. There is also a small but growing institutional market, in which restaur.mts, 
hotels, schools, prisons and others use primarily 4 lb CaD:i. The institutional market 
hu increased its share from about 10% in 1975 to about 1411& in 1984 (King. 1986). 

Products destined for the retail trade are sold under private labels, supermarket 
house brands or labels which are widely advertized. The large US tuna companies 
tend to resen e the highest quality products for their nationally advertized labels, 
for which they charge higher prices to cover the cost of advertizing and the 
maintenance of brand preference. 

Retail prices usually reflect the level 9f wholesale prices, as well as the discounts 
and promotional allowances offered by producers and the retailers' decisions 
regarding profit margins and the use of shelf space. US retail prices increased 
sharply during the inflationary period 1978 to 1981 (Exhibit 44). This, combined 
with a downturn in the economy after 1980, and low beef and poultry prices, caused 
't significant drop i !l the sales of canned tuna. Consumption (Exhibit 45) recovered 
when US processon, havinsi negotiated lower fish prices. were able to reduce their 
selling prices and supplies '>f low cost canned imports become available. 

The principal periods of demand during the year are Lent (March-April) when some 
consumers eat more IJSh for religious reasons and in the summer (July-August) when 
consumers on vacation prefer the convenience of prepared foods. The seasonal 
pattern of demand is reflected in wholesale and retail price trends, with more 
promotional discounts offered in the autumn and winter and fewer discounts offered 
in the spring and summer. 

Facton Aff ectinc Demand 

US demanC: for canned tuna is influenced chiefly by changes in disposable household 
income, canned tuna prices and the prices of substitute products. such as heef and 
poultry. Statistical tests (King, 1986) indicate that disposable income is a mGre 
important f actcu influencing tuna demand than either the price of tuna or 
substitute. 

Tuna Jemand does not respond much to small price changes but there may be a 
price threshold above which people switch their buying to tuna substitutes. When 
canned light meat tuna was priced near USSI.00 per can (in the early 1980t), the 
decline in demand was more abrupt than would have been expected in the light of 
the historical relationships between prices and demand. The elasticity of demand in 
the US market, excluding the threshhold impact, has been summarized by King, 
(1986) as follows: 

o Resoonse to Tuna Prjce Changes: A 1.0% decline in retail tuna prices 
results in a 0.2% increase in the amount of canned tuna wld. 

o Resoonse to Substitute Price Changes: A 1.0% decline in the prices of 
meat and poultry substitutes for tnna results in a 0.3% decline in the 
amount of canned tuna sold. 
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EXHIBIT .a.c: U.S. RETAIL TUNA PRICES, 1978 - 85 
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o Resoogse to Chen• in Threshold lpcog: A 1.0% decline in disposable 
household income results in a 1.0% decline in the amount of canned tuna 
sold. 

Although overall demand for canned tuna is apparently not very responsive to price 
cbaqes, the demand for a specific bnnd may be. Consumer brand allegiance is not 
strong. Hence, changes in the price of an individual brand may have a significant 
effect on the sales of that brand. 

B. ne Japaaese Market 

Japan is a major producer, consumer and exporter of canned tuna but Japan's 
imports of canned tuna are very small; 198S imports were only about 1,000 mt 
(equivalent to 1% of total consumption). 

The i.ossibility that Indonesia would be able to expt'rt canned tuna in any volume to 
this market must be considered remote for the foreseeable future. 

c. ne EGropean Market 

The European market, the second largest consumer of canned tuna, consi.~cs of a 
group of countries, whose production and consumption levels vary wid~iy. Some 
European countries (Belgium, Luxembourg, G~. France, Italy, Port..igal and Spain) 
are considered to be mature mark&ts, which have long been accustomed to consume 
canned tuna. The UK, Federal Republic of Germany, Ireland and the Nt.therlands 
are new markets which are r.xpanding as consumers develop a taste for cani:ed tuna. 

S.pply ud Demand 

The principal European producen of canned l'.Jna are France, Spain and Italy. 
However, these countries do not supply sufficient quantities to satisfy the market 
Hence, substantial volumes of canned tuna are imported, Europe, estimated to 
absorb almost S0% of world imports, imported over 10 million shndard cases (97,000 
mt to 101,900 mt) in 1984 and 198S (see Exhibit 46). 

France, the UK. and Germany between them accounted for 75% of the 1984 total 
imports of canned tuna to Europe, their consumption grew by S6% between 1982 and 
1984. Consumption growth in several small countries has been similarly high. 

There is little doub' that Thailand is the principal oveneas supplier to the European 
market. Other important supplien include the Philippines, Ivory Coast, Japan, 
Mauritius, Taiwan and Senegal. 

The conventional import duty rate of 24% applies to canned tuna entering EEC 
countries from man1 overseas supplien. However, canned tuna entering under the 
Generalized System of Preferences (GSP) pays no import duty. Groups of countries 
which are beneficiaries of the GSP are African, Caribbean or Pacific countries 
signatory to the Lame convention; British Commonwealth countries thosr countries 
which are considered least developed among the developing countries and certain 
mediterranean countries. 
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France, the largest market for canned tuna in Europe, consumed about 7 million 
cases in 198S. It is thought that growth in consumption will continue, but at a 
slower rate than presently. There is probably little scope for overseas importers in 
view of the close connections with canneries in the Ivory Coast and Senegal, which 
have duty free access. 

Consumption in the UK consists entirely of imports, Thailand and Japan being the 
major suppliers. Canned tuna has sold at prices which have enabled it to lake 
market share from canned salmon, long a traditional item of consumption in the UK. 
The tuna market is dominated by 2 premium brands, John West and Princes. 

:EXHIBIT 46: :EUROPEAN IMPORTS OF CANNED TUNA, 1912-15 

(OOO's studad cases)l 

1912 1913 1914 1915 

France 3,140 3,S1S 3,421 3,898 
UK 1,400 1,850 2,S30 2,504 
German 569 1,695 2,011 n/a 
Switzerland2 400 450 485 n,'u 
Bleu 427 S06 523 n/a 
Italy 265 353 371 n/a 
Sweden 247 262 287 n/a 
Austria2 220 230 250 n/a 
Denmark 131 181 229 237 
The Netherlands 149 147 228 n/a 
Finland 128 162 147 199 
Greece 86 76 81 n/a 
Ireland 16 25 33 n/a 
Norway 30 34 32 n/a 

Total 7,201 9,546 10,630 

Source: ln'ofish 

Note: (1) One case contains 48 cans of 6.5 ozs each (312 ozs per case). 
(2) Estimates. 

Trade in canned tuna in the Federal Republic of Germany is more price dependent 
than in either France or the UK. Over 30 per cent of German consumption of tuna 
is in the form of tuna dressing. Major suppliers include Thailand, Philippines and 
Taiwan. 

Growth in consumption is likely to continue in the European market but cannot be 
expected to be as rapid as it has been in recent years. Further, it is apparent that 
Europeans do not pay prices as high as those paid by US buyers (Exhibit 47). 
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l:XIDBIT 47: CANNl:D TUNA PRICl:S PER CASI: IN THE U.S. 
AND EUROPE, 1913 - 16 

a. Tuna Packed in Water (SUS cif Europe and the US) 

USS/C99 
11 

n 

• 
Z7 

2' 

21 

20 

" 11 

....... Ll""2nt ,_ rr-... 1~1-
(US$ .. r atendard cam of • x 6.S oz mne) 

Fiii pricae for priw•l• lllMl• or c.nned tuna 
~--, pclced in wter, TeraJnel lei.nd, IMlted statee 

-------~. I 
""·-_______ ,-·, 

.,_ 
llltt.. .. _.~ ...... ._. • ._._ .. 

Annge pricee or lhai import. to the IMltad Stat• 

~1 

11-1-----......., ....... -.-._..,....,.. __ ....... __ .,..-.,__. __ ._..,...... __ ....... ._....,..:r-.--..-.,......--~ 

J 191J DJ DJ 1915 D 

b. Tuna Packed in Oil and Brine (SUS cif in Europe) 

Oil Brine 

Thailand Indonesia Thailand Indonesia 

1983 Feb 22.S N/A 22.S 23.0 
July 22.0 23.0 21.0 22.0 

1984 Feb 20.3 21.S N/A 20.S 
July 20.0 21.0 20.0 21.0 

1985 Feb 17.S 19.8 18.3 18.8 
July 22.1 21.9 18.6 20.9 

1986 Feb 21.9 21.1 19.0 21.1 
July 22.1 21.1 

1987 Feb 22.7 21.7 

Source: FAO. !ifofish Trade News, Nos. 1/83 to 1/87. 
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The prices for Thai and J.ndonesian canned tuna (c.i.f. Europe) trended slightly 
downwards from 1983, reaching a low in the f"ust half of 198S. Since then they 
have strengthened, but at the end of 1986 were still lO'Mt to IS% lower than they 
had been at the beginning of 1983 (see Appendix G. Table 9). 

(aWesly. Exworts of Cuud T•u 

Indonesian exports of canned tuna by major destination countries are shown in 
Exhibit 48. The prime importing country in 198S, the Netherlands, can be expected 
to remain a key market for Indonesian canned tuna because of company linkages 
between Bali Raya. i'T Mantrust and Dutch marketing outlets. The exhibit shows 
that the 2.200 tonnes of canned tuna exported in 1984 was worth $4.4 million. an 
average price of about $2,000 per tonne; this bad dropped to an average price of 
$1,238 per tonne in l 98S. 

EXHIBIT 48: INDONESIA EXPORTS OF CANNED TUNA, 1984 - 85 

Destintioa mt. SUS 

Singapore 64 
Australia 348 
USA 1,107 
Britain 293 
Netherlands 187 384 
Other 201 448 

Total l,100 4,406 

Source: Indonesia, Bureau of Statistics 

6.6 PROSPECTS FOR CANN.ED TUNA 

mt. 

72 
SSS 

2,221 
723 

SUS 
(OOO's) 

(OOO's) 

174 196 
13 28 

446 803 
402 91S 
73S 16S 
46 81 

1,816 l,148 

Although US domestic production of canned tuna in I 98S still supplied a significant 
share of the US market, imports have more than doubled in the past four years, 
their market share increasing from 9% in 1976 to 28% in 198S. The market for 
imported canned tuna in Europe showed a major increase (about S7%) between 1982 
and 1985. 

The World tuna industry has been in a depressed state during the current decade, 
with low prices prevailing for both frozen and canned products. This has caused an 
international restructuring of the industry. 

High labour costs, combined with relatively low prices for their product, has led to 
the closing of all the major tuna canneries in continental USA. There has been a 
rapid increase in canned production in SE Asia, based on the use of productive, 
low-cost labour. Thai exports of lightmeat canned tuna to the USA increased from 
6 million lbs in 1980 to 122 million lbs in 1985. 
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Export markets have expanded as a result of the closing of the major canneries in 
mainland USA and of increased demand in Europe. Hence. there are opportunities 
for additional investment in processing facilities in the developing world. The 
viability of such processing facilities will depend on the extent to ~ hich they can 
be competitive with the new and aggressive canners in SE Asia. especially those in 
Thailand. 

Lower fuel prices will tend kt bold down production costs but no substantial im­
provement in market prices is expected in the near term. However, continued 
growth in consumption can be forecast as incomes in ~asuming countries rise. The 
rate of growth will depend largely on the extent to which canned tuna can continue 
to be produced at a cost which makes the product increasingly attractive to con­
sumers in the market countries. 

Thailand, which imports f rmen tuna from Indonesia. is able to sell its canned tuna 
at very low prices but at consistently high quality (lnfof"JSh, 1985). The fast growth 
of Thai canned tuna production and export, which bad been difficult to forecast, led 
to a shortage of raw material supply and increasing imports of frozen skipjack and 
bonito because Thai resources haven't been sufficienL Of some 60,000 tons of raw 
material processed in the tuna canneries in 1913, 35,000 tons bad to be imported 
while the rest came from domestic production (lnfof"JSb, Marketing Digest No. I/IS). 
About 83,000 tons of skipjack and bonito were imported in 1985; in the first half of 
1986 imports bad increased to an mnual level of around 97 ,000 tons. 

While Th"'tland currently enjoys a favourable production cost structure this may not 
continue as incomes rise in Thailand. as Indonesia and other suppliers of frozen 
tuna process more in their own countries and if the US moves to protect its own 
industry. 

For these and other reasons, there is an opportunity for Indonesia to expand its 
production of canned tuna and indications that this is beginning to occur in the 
study region. For example it is understood that 

o Bali Raya in Denpassar intend to expand their tuna 
plant capacity from 35 tonnes per day at present 
to I 00 tonnes per day by 1989; 

o SAFCo'S plant in Bitung has been wholly acquired 
by the ASTRA Group with plans for renewed 
production; 

o PT Bonecom plans to build a small (8 ton per 
shift) plant in Jakarta to utilize their frozen 
skipjack from Kenclari. 

For planning purposes, and from all of the above price data, an expected price for 
skipjack and tuna packed in brine in the order of SUS 22.00 per ca~ (ciO would be 
appropriate at this time. 
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6.7 FISHMEAL 

Fishme.l may be manufactured from raw f"JSh or f"JSh waste of good quality. While 
it is envisaged that a fish meal plant would operate alongside a canning plant other 
sources of raw materials would include the by-catch from the shrimp f"JShing, shark 
bodies after the extraction of the liver for liver oil, and flying f"JSh bodies after the 
extraction of eggs. 

Fisb•eal SapplJ ... 0e .... 

FJSbmeal, a high protein feed for animals, has higher value than its competitors, 
chiefly vegetable protein meal, because of its excellent balance of amino acids, its 
vitamin B content, and the unidentified growth factor (UGF). These elements make 
it an important component of the diets of simple-stomached animals, especially in in 
their early stages of growth. 

FJSbmeal has a small, but important, role in the world market ior animal feed 
accounting for about S'lft of the world protein meal market (ADB/FAO, 1913). 

World production increased from 2.1 million mt in 1960 to S.S million mt in 1970. 
From 1972 to 1980 production fluctuated between 4 and S million mt, with no clear 
trend up or down but, since 191 I, production has again increased and in 1914 
reached S.9 million mt. The trend continued in 191S and 1916, with substantial 
increases in Peruvian production. 

Source: 

EXHIBIT 49: FISH MEAL WORLD PRODUcnON (1960 - 1984) 

( toaaes •illloas) 

1914 

F AO, Yearbook of Fishery Sqatjstjcs .. 

Year World Prodacti6"1 

1960 
1970 
1980 
·~•2 
1913 

S.9 

2.1 
s.s 
s.o 
S.4 

S.2 

Production is detr.rmined primarily by the Pbundance of available resources. This 
fluctuates Crom year to year, partiy for natural reasons and partly as a result of 
periodic cverf"JShina, which creates the need for subsequent lower catches to permit 
the stocks of f"JSh to recover. 

Japan is the laraest producer of f"11hmeal, followed by Chile, the U~R and Peru. 
Japan is also an importer. The U~R and the USA play only minor roles in world 
fishmeal trade. 
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EXHIBIT ~1: FISHMEAL PRODUCTION BY PRODUCING COUNTRIES, 1984-86 

Source: 

C:O.atry 

Japan 
Chile 
mm. 
Peru 
USA 

(toaaes •illloas) 

1.3 
1.0 
0.7 
o.s 
0.4 

1985 

n/a 
1.1 
n/a 
0.6 
0.3 

F AO, Yearbook of F15bery Statistics; and Globef15h. 

1986 

n/a 
1.3 
n/a 
1.0 
0.3 

The World market for fishmeal is characterized by a small number of exporting 
nations serving the import requirements of a large number of consuming countries. 
Europe and Japan are the greatest concentrations of demand. 

Tb,, seven leading exporting countries--Cbile, Peru, Denmark, Norway. Iceland, Japan 
aJICl Thailand accounted for 71qf, of world exports (2.6 million mt) in 1984. This 
~Msented 4Sqf, of total world production. The principal importing countries are 
the Federal Republic of Germany, the United Kingdom, Japan, Taiwan and other 
European and Pacific countries. 

Indonesia's tr.lde in fJSbmeal accounted for a small part of the World market. Of 
~.soo mt of fJShmeal produced in Indonesia in 1984, 2,517 mt was exported, 
equivalent to 0.lqf, of world exports. In the same year, Indonesia imported 4S,333 
mt, 2% of world imports, with a value of USS24. 7 million. 

Fishmeal usa,;e depends on the strength of demand for the feeds of which fishmeal 
is an ingredient and on :he degree to which it may be replaced by competing 
products, particularly soybean. 

The lack of growth in supplies of fJShmeal (relative unavailability) has caused a 
reduction in f"ashmeal's share of the World market for high protein feeds, despite 
the large expansion in the overall market for animal feeds over the past 2 decades. 
The USA, a major producer of vegetable protein feeds, has tended to use less 
fJSbmeal. Europe, on the other hand, produces relatively little vegetable protein 
feed, the prices for which are high. Furthermore, European Carmen appear to place 
a hip vali;:e on the effect of the UGF and often use a certain minimum amount of 
rJShmeal, even when the cost doJS not justify it. Japanese consumption of rJShmeal 
is hip because of the iarre and growing demand for meat and poultry. 

6.1 TRENDS IN FISHMEAL MARKET AND PRICES 

Fishmeal prices have fluctuated over the past two decades, chiefly in :-esponse to 
the variations in production levels, but the overall trend in prices has been very 
flat, particularly in C<Jnstant dollar terms. 
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EXHIBIT 51: VALUE OF WORLD IMPORTS OF FISHMEAL 

(S US per to•ae, df, Haabta11) 

Year Valme 

1970 180 
1972 179 
1974 410 
1976 341 
1978 44S 
1980 S06 
1982 416 
1984 432 

Fishmeal is only a slD311 part of die World market for animal feedstuffs; soybean 
meal is the major competitor. fhe price ratio between f°JShmeal and soybean meal 
has trended upward (ADB/FAO, 1983) during the period 1960-80, as a result of lack 
of growth in fishmeal production at the same time as the production of other 
protein meals has increased. However, the ratio has rarely stayed over 2.0 for any 
period of time because of the suwtitutibility of soybean meal for f°JShmeal. Hence, 
because soybean meal is the dominant element in the animal feed market and 
f°JShmeal has a ceiling in the f°JShmeal to soybean meal price ratio, f°JShmeal prices 
tend to vary in a relatively close relationship to soybean meal prices (Exhibit S2). 

High prices were at least partly the result of poor catches off the west coast of 
South America caused by the presence of warm surf ace water (El Nino). In I !>84 
and l 98S prices, declined under the pressure of good production, but recovered to 
some extent in 1986 (see Exhibit S2). 

lacloaesiaa Fish•eal l•ports 

Indonesia's imports of f°JShmeal in 1984 and l 98S are shown below in Exhibit S.3 
The increase in fishmeal imports from 1984 to 198S follows a trend indicating 
increasing demand for this product for poultry feed and shrimp feed in Indonesia. 
The marked drop in fishmeal prices from 19&4 to 198S should be noted. From the 
data above, it would b~ appropriate to say that imported fishmeal costs about SUS 
3SO to SUS SSO per metric tonne in lnoonesia (SUS 4SO has been used for planning 
purposes). 
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EXHIBIT 52: SOYBEAN MEAL AND FISHMEAL PRICES (1980 - 1985) 

(SUS per ton) 

a) 1980 - 1984 (Prices elf, Rotterdam) 

Soybean Meal Fishmeal 
current constant1 current constant1 

1980 262 2SO S06 483 
1981 253 240 519 492 
1982 219 211 416 401 
1983 230 235 4SO 460 
1984 197 198 432 434 

Sample average 

Source· World Bank. 1986 

1 constant 1985 dollars 

b) 1913 - 1987 (prices elf, Hambnra ud Rotterdam) 

-

Ratio 
soy/fish 

1.93 
2.05 
1.90 
1.96 
2.19 

2.01 

- ~ "' ~ .... ' O I t I t I t -- ""'!N' '•" ., ...... , .. -tH ,., ~ 

"' !Iii........ - -- -.... i-•• ~ - -.-· •••• ~ ~ - ..... ·-· -- ~"' -
I ..... , •••• ..... •••• i-••' • •• --- -••t •••• ... -._ .... _, U.I elf ..... ,._, -

• • • • • • • • • • • ... • • . - I ... ... I - '"" ...,.,., tu ...,,, 
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I Thailand 
USA 

I Chile 

Peru 
Other 

I 
Total 
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EXHIBIT 53: INDONESIA IMPORTS OF n5HMEAL 

1984 1985 

Toaaes su.s. su.s. Toaaes su.s. su.s. 
(OOO's) (OOO's) perToaae (OOO's) (OOO's) per Tonne 

10..9 e,1ri 578.oe 19~ 1,052 411.20 

1.0 522 522.00 0.5 191 312.00 

5..9 S,115 527..97 14.2 5,770 406~ 

22.8 12,04 SSS.A 11.e 4,284 SST.59 

1~ llO GTe..92 2~ 1,oeo soe.N 

41.9 20,322 47.8 25,337 

Market Oudook 

World fishmeal pr'Xluction remained essentially stable, although fluctuating within a 
range of 4.0 to S.O million mt from 1972 to 198~. Although production increased to 
1986, it may may be adver:ely affected again in 1987 by warm water currently 
present off the west coast of Socth America. 

Production from resou~ currently exploited is expected to continue to fluctuate in 
the future but little or no overall growth is envisaged. There exists the possibility 
of major expansion by the exploitation of new stocks (mesopelagic fish and 
Antarctic krill) but it is not expected that this will take place to any major extent 
in the foreseeable future. 

The market in which fishmeal competes is expec•ed to continue to expand, although 
at a lower rate than in the past two decades. 

World production of all oilseed meals is projected to increase from 113 million mt in 
1982 to 168 million mt in 199S; soybean meal production is expected to increase 
from 76 million mt (67.3%) in 1982 to 123 million mt (73.2%) in 199S (World Bank, 
1984). Tha overall rate oi increase in the World cons,1mption of oil seed meals is 
expected to ~low down to an increase of only just ovea 3% over the period 198S-
199S, as compared to S% ;n the 1970-1982 period. The slower growth in 
consumption reflects the near market saturation in industrial countries. 

Consumption is expe~ted to grow faster in centrally r.lanned and developing 
countries where modern poultry farming has been increasingly introduced and where 
the share of world imports of me-ctls increased from 4% in the mid-1960s to 17% in 
1982; it is projected to reach 21% by 199S. 
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For these reasons, soybean meal prices are expected to remain at relatively low 
levels in real terms (Exhibit S4). Constant dollar prices for 44'1b protein soybean 
meal are projected to decrease from USSIS7 per tonne in 198S to USSIS3 in 1987. 
Prices are then expected to recover to USSl66 per tonne by 1990 and decline again 
to USSIS4 per tonne by 2,000; well below the prices of the period 1980-83. 

The prices of individual meals are determined by the interaction of supplies of and 
demand for the products in international markets. The extent to which IJShmeal 
prices move with the overall level of prices for all meaJs depends on the ease with 
which it can be replaced by other meals. Short-term price movements also reflect 
changes in weather conditions. inventories, exchange rates and th'!! prices of 
substitutes. 

Prices for IJShmeal can be expected to follow those of soybean meal quite closely. 
Our predictions for IJSbmeal are based therefore on those mentioned in the previous 
section for soybean meal, and it is assumed that IJShmeal prices will fluctuate 
proportionately with soybean meal prices. 

EXHIBIT 54: SOYBEAN MEAL AND FISHMEAL PRICE PROJECTIONS, 1986-2000 

SUS per mt 

Year Soybeaa Meal1 Fishmeal2 

~ S Current Constant S l 98S S Current 

1984 197 198 432 
198S IS7 IS7 n/a 

Proiected 

1986 180 159 320 
1987 170 1S3 308 
1988 194 164 330 
1989 197 16S 332 
1990 201 166 334 
199S 227 ISi 318 
2000 262 IS4 310 

Source: !'.2rld Banis. 1986. 

1• Soybean meal prices for meal of 44% protein; cif, Rotterdam 
2• Fishmeal prices are average value of world imports, cif, Rotterdamu 

In making the projections we have assumed a fishmeal to soybean meal price ratio 
of 2.01, the simple average over the period 1980-84 (See Exhi'.>it S2). However, it 
should be noted that the ratio has been less than 2.0 since I 984. 
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The predicted prices are avenged. Wide swings in the short term iJShmeal market 
have been characteristic and can be expected to recur. especially when abnormal 
weather conditions affect the oilseed crop oc the availability of iJSb resources. 
Howe\.er. it can be seen that iJShmeaJ prices are expected to fluctuate and to end 
the century 28% below their 1914 level (in constant dollar terms). 
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7.0 THE PROJECT PLAN 

7.1 INTRODUCTION 

It sbotlld be aoted that all of the f ollowia1 bas bee• dlscllSsed f •llJ at the 
proriadal aad Kabapatea leftl with offldals fro• BAPPEDA, Peribau ud 
Perladastriu, with repnseatatiftS of LUHN aad the prlYate sector aad with hsat 
officials of Perikaaaa aa• Periadutriaa. 

While it is not possible to be accur.ate about the ultimate size of the maximum 
sustainable yield, because a full resource survey bas not been conducted in the 
study area, there is every indication that additional yields, particularly of larger 
pelagic lishes would be possible by expanding the llShing effort. Current landings 
indicate that the supply of IJSh raw material is, and can be expected to remain, 
available to support modest processing indvstries. 

Within a framework of staged development, beginning initially in Sulawesi Selatan 
and then subsequently in Sulawesi Tenggara, a number of industrial project 
opportunities have been identified. 

The identified opportunities would process resources harvested from the Banda and 
Maluku seas, the Makassar straits and the aquaculture production of shrimp and 
seaweed (rumput laut. .. Gracjlaria spp) from tambak, located mostly in Sulawesi 
Selatan but aiso, to a lesser extent, in Sulawesi Tenggara. 

As the initial processing industries become established and successful, further and 
divenified expansion would be possible in the future. 

Obviously. a number of difficulties must be overcome if the harvesting, collection, 
processing, storage, marketing, and distribution of processed fish and fish products 
is to operate smoothly. However, the seriousness of these difficulties and the 
dedication required to overcome them does not seem to be appreciated fully among 
decision makers. Improved management at all levels and stages in the harvest to 
market sequence would possibly be the most urgent requirement. 

Accounts of badly maintained v'5Sels and plant under-capitalization, under-utilized 
capacity and bankruptcy are common. For example, PT Cakrawala and PT East 
Indonesia Fishery in Maluku were reported recently to have gone bankrupt (Jakarta 
lm1, 10.2.87) and, although well endowed with plant and vessels, m1u1y state run 
lishing companies are not well managed, for example, PT Perikanan S.1mudra Besar 
(Jayrta Post, 28.1.86). 

7.l ELEMENTS OF THE PLAN 

Chapter S.O identified seven opportunities for expanded processing and improvement 
in the handling or marine based resources: 

o Landing Sites and Local Markets 
o Ice Making 
o Storage and Distribution 
o Canning of Tuna 
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o Fishmeal Production 
o Shrimp Processing 
o Seaweed Processing 

Two of these opportunities. shrimp processing and seaweed processing. lie outside of 
the Terms of Reference in so far as the processing of seaweed and additional 
shrimp would be based on aquaculture productio'l. The remaining five opportunities 
introduced below are expanded on in the remainder of this report. 

The fint three of the projects would be linked together functionally and 
geographically. Improvements to landing sites and local markets. ice making 
facilities. and storage and distribution would enhance. not only the quality and 
availability of IJSh for local consumption b1!t also the qualitj and supply of ("tuna' 
includes skipjack and larger tea) for processing. 

Canning of 'tuna' and IJShmeal production would be linked together. The IJShmeal 
plant would primarily handle waste offal from the canning planL The two 
processing facilities would, therefore. be adjacent and linked in the process chain. 

7.3 CANNING OF 'TUNA' AND FISHMEAL PRODUCTION 

The size of a potential 'tuna' canning pLlnt would vary according to three major 
factors: 

o the market for canned ·~:ma• 
o the availability of 'tuna' in sufficient volume and price 
o the ability of management to operate the plant and market the 

product 

Throughout this report it is suggested that a moderately sized plant has a better 
chance of success than a large plant. If a moderately sized plant became 
successful, expansion would be possible at a later date. Plant designs proposed in 
this report have built into them the possibility of being expanded in the f '•ture. 

Of the 'tuna' delivered to a canning plant. approximately 60 per cent by weight 
becomes canned. The remaining 40 per cent is 'waste' in the form of offal from 
those fish which became processed and a small percentage of spoiled fish unsuitable 
for processing. the 'waste' fish must be disposed of. There would be a cost 
associated with such disposal. For planning pul'J)O$e5, the cost of dumping •waste' 
l11h is estimated to be S US 2S per mt to cover the cost of a truck, fuel, labour 
and any dumping charges. 

However, an alternative to simply dumping !he 'waste' is to process it into fishmeal. 
The 'waste', essentially of negative value (equal ~ the cost of dumping), would be 
processed to fishmeal in a plant adjacent to the cannin1 plant. The same plant 
could process other clean unwanted fish such as r11h waste, sharkbodies after liver 
oil extraction, flyin1 fish bodies after egg extraction, physically dama1ed but fr:an 
fish and other UDS('ld clean fish from the market. 
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7.4 LANDING SITES, MAR.D:TS, ICE, STORAGE AND DISTRIBUTION 

In order to be able to obtain sufficient •tuna• to supply a canning plant. it would 
be necessary to collect •tuna• from a wide area or inJoduce a fleet of purse seiners 
to serve the canning plant's neem. From the experience and record elsewhere in 
Indonesia, for example, Maluku, fleets of locally operated purse seiners have been 
neither maintained nor mamaged well. Failures have been f requenL The alternative 
of contracting with fore!gn pursE seiners would be valid but is not recommended at 
this time. 

It is proposed that •tuna• be supplied by local fishermen landing their catch at 
specified landing places where ice and f"JSh stonage facilities and, later, boat repair 
and supply f aciliti:s, would be located. These facilities would be available also for 
use by fishermen and traders dealing in the local market place. 

A depot would be available for the storage of' •tuna• on ice in an insulated storage 
facility supplied directly with crushed ice. An adjacent insulated storage facility 
would be avaibble for local usage. Ice would be produced at the site in the same 
building and be made available initially free of charge to f"JShermen who supply a 
specified minimum amount of •tuna' to the canning plant. Ice would be sold to 
other use '5. 

C!ean water would be provided. Boat repair and supply facilities would be 
constructed at a later date, along with a boat ramp, as f'uhermen become 
accustomed to supplying the canning plant with 'tuna'. 

Fish markets in the same towns in which the dep<.ts were located would be 
upgraded by the provision of clean water, draina.ie facilities and insulated storage 
facilities. 

'Tuna' fc.r canning would be picked up from the depots at periodic intervals, 
probably every two or three days, by company truck or, in the case of 'tuna' 
collected off Mamuju and along the coast between there and Majene (see Exhibit 3) 
by collection vessel operated by the canning company. 

Facilities Proposed Ultimately for Typical Fish Laadla1 Site with Ice Facilities 

A typical fish landing sire is shown on a drawing included in the inside pocket of 
the back cover of this report. It includes the follo•·ing: 

o Sm x 60m jetty; 
o access road; 
o IOm x 20m boat ramp; 
o fishermen's lockers; 
o elevated water storage; 
o JO tonnes/day ice machine; 
o 30 tonnes ice storage; 
o fuel storage and metering facilities; 
o I 0 tonnes insulated fish storage; 
o workshops 
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7.5 AVAILABILITY OF 'TUNA' AND LOCAL PRICES 

Two basic options are available for obtaining skipjack for processing: 

o company ownership of boats with crews paid either on a profit 
sharing or fixed salary basis, and 

o purchase of iJSh from independendy owned iJShing boats. 

Cc,m.,any ownership of boats is not recommended at this stage. However. it is 
noted that UNIDO ( l 91S) recommended the acquisition of S purse seiners of 400 gt 
capacity :o support a pl'OpOed cannery in U jung Pandang. Boats and skilled 
iJShermen are already operating in the region. It is the view of the consulting 
team that the resource would be better utilized by purchasing fish from independent 
boat owners and/or iJShermen. This approach would also keep Ol--erall investment 
lower and reduce management requirements. 

Fish purchase on a con~ or posted price basis, is recommended. Under this 
scheme the company would establish fixed prices for the various grades of iJSh and 
boat owners would sell, and the company buy. their total catch at these posted 
prices. The company would provide ice free of charge and also, over time as the 
collection depots become fully operational, offer other services such as fueling 
facilities, ordering of spares, etc., tn build up loyalty among iJSh suppliers. Costs 
of these other services would be deducted from the catch proceeds. 

There is evidence that local boat owners/iJShermen would welcome the opportunity 
to contract on this basis. For example, the experimental collection of skipjack from 
bagan off Mamuju in 1985/86 showed that fishermen were very happy to receive a 
stable, though relatively aow, price for their catch of skipjack (see Section 4.6). 
Further, it should be noted, from previous experience, that when an expanded 
market for fish has been created (for example, a canning factory has been 
established) the landings of required fish have increased. 

Anl.lther chance to level out the production of skipjack and tuna is by contracting 
foreign vessels. One example of contracting fort:ign vessels is provided by PT Bali 
Raya, an enterprise belonging to the PT Manstrust Group, which has contracted US 
vessels to increase and level out the catch. 

An alternative and complementary system would be to have a fleet of owner­
operated pale-and-line boats supplying fish under contract. Such a system is 
operated by PT Perken in K.endari. PT Perken's fleet of 30-35 boats supplied 
approximately 2,800 mt of Cakalang in 1986. While a similar arrangement could 
work well for the proposed plant it is thought better to initially leave the 'atching 
of fish to fishermen using traditional methods and gradually improve on these 
methods as the canning plant becomes established and such issues as a stable 
market, use of ice, reliability of supply ar.d so on, become accepted. 

'Tuna' for processing in the proposed fish canning plant can be expected to come 
from three sources: 

o diversion from existing landings; 
o from increased landings; 
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o from cold stores currently located in Kendari. Ambon and as 
proposed in Bau-Bau (and possibly from Bitung). 

Exhibit SS (based on Exhibit 18) shows the volume of landings of 'tuna• (Cakalang 
and Big tuna) at each of the main landiag points in Sulawesi Selatan and as 
available in frozen form from PT Perken in Kendari. Exhibit SS shows landings of 
'tuna' for 198S as follows: 

o the coastal strip, Pangkep to Mamuju - 10,300 tonnes; 
o Palopo - '-,900 tonnes: 
o Watampone - 6, 700 tonnes; 
o the Southern coast - 2, 700 tonnes; and 
o potentially, in frozen fonn, from Kendari - 2,SOO tonnes. 

With a stable and constant market, all of these landings can be expected to 
increase. There can be expected •o be available a minimum of 3,000 tonnes in the 
fint year of operation beginninl .a 1989 and rising quickly thereafter. For 
planning proposes, a raw material input of 8,000 tonnes is expected by 1991, rising 
further to over 10,000 tonnes by 1994. 

Prices paid for Cakalang in the retail markets of various towns visited in 1987 as 
pa •. of the field work, are shown in Exhibit S6. Prices in Sulawesi Selatan ranged 
from a low of 4SO Rp's per kg to a high of 1100 Rp's per kg, depending upon 
season. Markups between iJShennen and the retail selling price were observed in 
the order of 100 to 2SO Rp's per kg. Recognizing that market price stability and a 
constant source of demand provides supplien with financial security, an estimated 
price for Cakalang raw material in the range of 400 Rp's to 800 Rp's per kg would 
seem appropriate. PT Perken, in Kendari, was paying 3S0-4SO Rp's per kg in 1986 
for Cakalang suitable for freezing. 

For planning purposes, a price of 600 Rp's per kg of Cakalang (skipjack) has been 
used. This amounts to approximately SUS 380 per mt. 

EXHIBIT 56: CAKALANG (SKIPJACK) PRICES 1986/87 

Market 

Jakarta. 
Kendari 
Kolaka 
Bone 
Sinjai 
U. Pandang 
Majene 
Mamujui 

(Rp'1/K1) 
Sklpjack 

2000-2S50 
6S0-900 
550-150 

800-1050 
S00-100 

800-1100 
100-950 
450-650 

DP. II, Interviews and Field, 1987 
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7., LOCAL FISH PRICIS AND THE IOSSIBILITY OF INTRA 
AND INTER-ISLAND DISTIUBtmON 

The provision or ice at collection depocs and the provision or insulated stonp 
facilities for market fisll, a well as 'tuna' for cwnnin1. will provide opportunities 
for the quality or C-ISb in the market and the daily diet to be improved. Post 
banest losses will be reduced from day-to-day and season to season. Additionally, 
opportunities will expand for the transfer or fresh C-JSb OD ice from viUqe to 
villqe, particularly in insulated containers, in response to price differentials. 

Exlu"bit S7 shows C-ISb prices for selected types or C-ISb in Sulawesi Selatan by 
teptesentative month in 1916. The exhibit shows, for example, that in January, the 
price or Tongtol in Pue Pue was Rp's 127S per q whereas in Polnm (near 
Palapo) the price ns Rp's 1300 per q and Rp's 1200 in WatmnpOne (Bone). A 
second e~ for Tena ...... shows that the prices in Pue 'Pare, Polmas and Bone 
were, in September, Rp's7SO/K1, Rp's 860/Kg and Rp's 6SO/K1 respectively. 

Considerina these two types of C-JSh and the three locations, the price differential 
would be as shown below. 

Pue Pare/Polmas 
Pare Pare/Bone 
Polmas/Bone 

1riCI JMffmadeh CRp's w kl 

a) Toqkol It) Te•baa1 

ISS (PP->P) 
7S (B-->PP) 

230 (B-->P) 

110 (PP->P) 
100 (B-->PP) 
190 (B-->P) 

The transpOn cost of moving C-JSh in 200 Kg lots from town to town is shown on 
Exhibit SI. The cost of transpOn among the three centres: Pare Pare, Polmas and 
Bone would be as follows: 

PP-->P 
B-->PP 
B-->P 

Tmsport Cost <R1'1 m Isl 

30.J 
21.S 
Sl.6 • 

• It would be less than this by direct route. 

Thus, at the transport costs quoted and the price differentials reported, trade in 
C-1Sh between towns should be profitable. Further, margins would in many~ be 
sufficient to warrant the purchase of ice a11d use of insulated containers. 
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I EXHIBIT 57: SULSll FISH PRICES BY UPRl:Sl:NT A TIVI: MONTH: 1986 

I (Rp's per Ks) 

Ju Marc• May Jaly Sept NOY 

I PAUP.ARB Toactol 1 1271 1300 UGO 1175 1100 1225 

I Teagiri 2 1100 9IO lOIO 112$ 1075 1225 

T...._.s .. 1000 S25 'ISO -I SelU'' Ha lOIO 1050 

I 
.....,.1 uoo 1271 1200 171 1171 ISOO 

POI.MAS Toactol lGO lSIO 1418 lSIO 1S75 1400 

I Teaairi 1210 lza<. 1250 1171 1200 1050 

I 
Tembeac "° llO 900 900 .., llO 

Salar lOIO 900 lOIO 1050 1000 950 

I BllDClenc 1150 lUO 1100 1000 1050 1150 

I BONE Toactol 1200 1SOO 1200 1200 1200 

T-airi 900 900 950 1100 1000 

I T.mlNiac llO 700 650 650 650 

SelU' llO 900 900 950 900 

I Buaclenc 1000 1100 1100 900 950 

I BULU- Toqkol lSOO lSIO lSIO 1100 1800 1800 

ICUMBA 

I 
Taairi 1100 1200 1200 ls:JO 1250 1500 

Tembanr aoo 700 8iO 700 iOO iOO 

I S.lar llO llO aoo IOO 700 700 

Banderas 1800 2000 1900 1700 1500 UIOO 

I Source: SulMI, DP I, Fil• 
Noc.: (1) Prlp&e Mackerel or Ea.km Li&&le Tuna, (2) Spanilh Maurel, (S) Sardine, (4) Scad, (i) Milk Fi•h 
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7.7 CANNERY LOCATION AND Sm: Slll:CDON 

Site investigations were conf'med to the Sulawesi and Maluku regions of &s!ern 
Indonesia because these regions are in the heart of the skipjact and tuna resource 
areas. 

Ambon, Kendari, Mamuju. Ujung Pandang and Pare Pare were all considered as 
potential locations for a c:annery. Ambon was quickly ruled out because of the lack 
of land and supportive infrastructure and the high cost of transit associated with 
cans and the canned product. The consulting team was advised that is was 
forbidden to construct any kind of industrial plant in the Ambon Gulf area. 

Exhibit S9 shows !he locations considered for a potential canning factory and the 
criteria used to select the preferred location. While all b:ations that were 
considered could be deemed to have suff'.acient •tuna• available, other criteria, 
particularly the availability of land. labour, managerial skills and support 
infrastructure, point to potential. suitable locations within East Indonesia only in 
Ujung Pandang or Pare Pare at this time. 

Further, considering the potential positive impact and linkages within the regional 
economy. the most beneficial locations in terms of future other related developme:nts 
(for example, fruit canning, sauce manufacture, label printing and so on) place 
U jung Pandang or Pare Pare clearly ahead of the other locations considered. 
Finally. the cost of land in Ujung Pandang and its unavailability near the sea (a 
harbour location was ruled out by BAPPE::>A; and only modest local landings of 
'tuna' leads to the conclusion that Pare Pare would be the preferred location. 

An area of about 2 Hectares is recommended for the canning factory, f"ISh meal 
plant, to allow for future expansion, parking areas, and so on. 

The site should have several key characteristics. Ideally, the site should: 

o be accessible from the sea, 
o be close to road transportation, 
o have an adequate water supply, 
o be close to an adequate supply of labour, 
o allow competitive accessibility to the product markets, 
o have access to goc : commuPication facilities, 
o have access to banking/financial institutions, and 
o be close to service firms for repair and maintenance of equipment. 
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EXHIBIT 59: TUNA CANNING PLANT LOCATION SELECTION 

Locations 
Considered 

Ambon 

Kendari 

Bone 

Mamuju 

u. Pandang 

Pare Pare 

Available 
"Tuna" 

• 
• • 
• 
0 

• 
Good conditions e 
Acceptable conditions 0 

Poor' conditions and 
prospects 

Criteria Consider~d 

Water & Available 
Elect. Land 

0 --
0 • 
• • 
0 • • 0 

• • 

I.Jabour & 
Management 

--
--
--

• 
• 

Transp. 
In & Out 

--
0 

--

• 
• 

lnfrast. 
Support 

0 

0 
--

• 
e 

Devt. 
Impact 

0 

• • 

----~~-~--~-~------
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Ujung i'anda.rg has all of these necessary facilities and characteristics. Any site 
between there and Pare Pare would be close enough to U jung Pandang to enable 
u:sage of the latter's servicing, financial and communication facilities. 

Sites were inspected at Pare Pare, Binangae, Bojo and Warangae (see Exhibit 60). 
The first choice for a site is within the new port development~ at Pare Pare. 
Unfortunately, BAPPEDA indicated that there il insufficient space at that location. 
The other three sites that were considered are located on the coast just south of 
Pare Pap,. 

The sites at Binangae and Warangae would require recurrent maintenance dredging 
to pn.vide sufficient draft to allow direct berthing of a proposed collector vessel 
and coastal reefers. The site at Bojo would be suitable. 

The !Jojo site has a well sheltered harbour with naturally occurring water depths of 
up to 16m at low tide (field measurement). The site would be immediately adjacect 
to the main Noth/South highway. Water and electrical power is available nearby. 
The capacity and quality of the existing wells would seem to be sufficient for water 
supply but it is expected that water purification by chlorination would be required. 

Bojo is a small village located approximately 6 km south of Pare Pare. It is also 
the site of a cold storage and processing plant (under construction) for frog legs 
and shrimp. Adequate skilled and unskilled labour is available in Pare Pare. 

The proposed network of collection depots is shown on Exhibit 61. Fresh 'Tuna' 
(mostly Cak:1lang, or Skipjack), would be transported to Pare Pare by truck from 
Palopo, Watompone, Bulukumba and Majene, Polewali and Pinrang. A collection 
vessel would collect from Bagan off Mamuju and from villages along the coast 
between Mamuju and Majene. Additional supplies of frozen skipjack could be 
obtained periodically from Kendari, Bau Bau and Ambon. 
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EXHIBIT 60: 

POTENTIAL SITES INSPECTED 
SULAWESI SELATAN 

ltUjllf PRlln9 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

s:"~oz. ~,.., '"i'-"'"' 
FR.oM k~~Alll 

J.A14 Bottu 
RHBoN 

/l 
I I 

·"' 

f'AN6KfP • 
eMAPOI 

Cu..£<."i• o"" f4AIJ> 

STo~~Cj~ 

SUl.A«SI SELATAN EXHiBIT 61: 

PROPOSED LOCATIONS 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7.1 PROJECT PLAN SUMMARY AND SCHEDULE 

The major features of the proposed project are summarized below: 

Stace I: 

a) 91'••• Cuaia1 Pint" 

o Location: Desa Bojo in K.abupaten Barru near Pare Pare; 

o Caoacitv: 20 tonnes raw f"JSh per I hours shift of which about 12-13 
tonnes would be available for canning and 7-1 tonnes as fish •waste•; 

o Other Facilities: SOO tonnes cold store at plant for holding •tuna•; 20 
tonnes per day ice making capability (ic:e for canning plant and to 
distribute to f"JShermen, etc.). 

Note: The canning plant will be designed so that future expansion would be 
easy to implement. 

b) F1Sh•eal Plot (attached to Cuaer) 

o Caoacitv: 30 tonnes per 24 hours; 

c) Fish Storqe ud CollKdo• Network 

0 Facilities: 
step I: 
step 2: 
step 3: 

ice making, chill room; 
addition of ramp and repair facilities and storage/fuel; 
addition of jetty. 

(These facilities, particularly the chill room and ice, will also suppon and 
make possible improved local and regional marketing of fresh fish). 

o Locations Cinitilll: 
Majene; 
Polewali; 
Watampone; 
Palopo; 
Bulukumba. 

Note: Capacity will be smaller at Bulukumba; all units will be designed for 
subsequent expansion). 

d) 

o Location (subsequent>: 
Kolaka. 

Supportias Reqairemeats 

o Insulated containers of two sizes 200 Kg and SOO KG for collection and 
storage of fish on ice. 
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o FJSb collection vessel (40 tonnes) to distribute ice to landing points alonR 
the coast north of Majene, to bqan off the coast. to Mamuju and to 
collect iJSh on a weekly or twice-a-week basis. 

o One I to 10 tomie truck to serve and collect from landing sites and 
drop-off depots from Majene to Pankep and to collect/deliver to Ujung 
P:mdang. 

e) Cold Store (with freezing unit). to be located m &u-Bau by 1990, with 
capacity of I 00 to 200 tonnes. 

From decision time to commencement of cannery operations would take 
approximately 18 months. The proposed c:anneey could, therefore, be expected to be 
operational by mid-1919 (see Exhibit 62). 
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8.0 TUNA CANNING 

8.1 INTRODUCTION 

A canning factory with a production capacity of 20 tonnes per 8 hour shift has 
been selected to be :ocated on a site to the South of Pare Pare (see Chapter 7 .0) 
Sufficient preliminary engineering has been carried out to identify costs. 

The cannery will have the capability to process both fresh and frozen skipjack and 
larger ~ such as yellowfin. 

Fresh f°JSh received by boat and by truck will generally be held on ice in insulated 
containen. FJSh will be stored in a chilled rooJl with a holding capacity of 200 
tonnes (equivalent to 10 days production). On occasion, -.hen fresh f"JSh supplies 
are greater than can be handled, raw iJSh will be required to be held for longer 
periods. A blast freezer of 10 tonnes per 24 hour capacity is proposed to freeze 
this f"JSh in order to store it for later use. Frozen fish will be stored in a cold 
store. 

From tim~ to time, frozen f"JSh is expected to~ discharged from refrigerated cargo 
vessels from other areas of Eastern Indonesia (e.g. Kendari, Ambon). The cold 
storage will hold fish from these sources and frozen on site in the blast freezer at 
-30 degrees C. The cold store will have a holding capacity of SOO tonnes. 

The canning process consists of thawing and cutting (as necessary), pre-cooking, 
separation of loinsl~nes/skin/dark meat, paca...ing in cans with brine or sauces, 
exhausting or vacuum sealing, sterilization (retorting), interim storage, inspection, 
labelling, master packing and storing ready for shipment. A detailed description of 
the process and operational requirements is included in Appendix J. 

The plant will be provided with storage capacity equivalent to 6 months canned 
production. Staff facilities (canteen, showen, changing rooms, toilets), laboratory, 
offices, ice making and ice storage facilities will be included. Capacities and areas 
are detailed in a drawing included in the inside back cover of this report. 

Waste fish and offal will be conveyed by flume to an adjacent fish meal plant 
described in Chapter 9.0 of this report. 

Boilen to generate steam for the canning operation and the fish meal plant will be 
located in the latter. 

8.l PROCE$ OUTLINE 

Sequential processing operations for canning tuna are illustrated in Exhibit 63 and 
described as follows: 

(a) Fresh tuna enters the plant G, frozen tuna is thawed by means of running 
water. The tuna is washed and inspected for quality or spoilage. 
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(b) The skipjack tuna (2 to S kg per f°JSh) is usually proc:ened fresh. From the 
chill room, the whole fresh f"JSh is brought to a conveyor and transparted to a 
gutting machine. After evisceration the tuna is conveyed to an inspection 
table where the final cleaning is completed manually; or. where those f"l!'i too 
large for the gutting machine (larger tuna) CID be butchered. 

(c) The tuna is pre-cooked at temperatures or 102-104·c for up to 2 hours 
(skipjack) and as long as 8 to JO hours for larger f°JSh (yellowf"m.) The 
butchered f°JSh are placed in baskets and rolled into a steam cooker. 

(d) Tuna is cooled to f"mn the flesh before the manual cleaning operation CID be 
performed. 

(e) Head, skin, tail and backbone are removed. Loins are produced by splitting 
the talves of the f"JSh along the median line. Red meat is removed from each 
loin; blood and dark meat are scrapped away and the loins, edible flakes and 
waste products are separated. 

CO Production of solid packs, formerly a hand-packing operation, is now carried 
out by machines. This machine produces a cylinder or tuna loins or uniform 
density from which can be cut can-sized segments or uniform weight. 

Chunk packs are produced from loins which are cut on amoving belt by means 
or reciprocating cutter blades. The cut loins are then filled into cans by tuna 
filler machines. 

Flakes are grated tuna produced from broken loins; flakes are packed in the 
same way as chunk packs. 

(g) The open cans next pass the Hne where additives such as salt, vegetables, 
water or oil are added. 

(h) Small cans may be closed. without a vacuum. and processed directly, 
whereas larger ones must be vacuum sealed. 

In order to form a vacuum. cans are seamed by using either vacuum 
seamen or an exhaust system. 

(i) Seaming operation. 

(j) The sealed cans are transferred by a conveyor through a can washer and 
discharged into retort baskets. 

(k) The retort baskets are transferred into the retort and the cans sterilized. 

(I) When the recommended processing time has elapsed and the cans have 
been cooled down, the retort baskets are taken out or the retort and the 
cans are allowed to dry before further handling. 

(m) Labelling and cartoning of fish product. 
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A drawing of the layout of a tuna c:annery having a capacity of 20 tonnes whole 
fish (yellowf"m and skipjack tuna) per I hour shift, is included at the rear or this 
report. 

1.3 PROCF.5.51NG EQUIPMENT 

Some of ihe most important equipment used for canning and pre-treatment of rJSh is 
described below. The items selected are chosen to give an impression of the 
processing principles. rather than to recommea.d particular equipment. 

Retorts 

Horizontal retorts. which are common within the rJSh canning industry. have the 
following general features: 

o the reti;rt shell (body). crates and various controllers; 

0 the capacity of t'ie retort is optional and depends OD the output Of 
the cannery. however. as a guide. a retort which holds 1400 cans 
(ISO ml) per batch would suit most medium sized batch operations. 
(In this case the retort would be approximately 4000 mm long and 
have a diameter of 1200 mm. The size of each crate would be 800 
mm x 700 mm x 700 mm); 

o steam consumption would be approximately 400 kg per batch while 
water consumption during cooling would be approximately 10,000 
litres per batch; 

o consumption of electricity would be approximately S kWh per hour for 
circulation pump etc.; 

o the retort would be normally operated by one person who, in many 
cases, would also be in charge of a batch of retorts. 

Sumla1 Machiaes 

There are several automatic seaming machines designed specially for closing filled 
square, oval and round aluminum or tin plate cans. Automatic seaming machines can 
operate at speeds of 3SOO - 4000 cans per hour. Diameten or cans that may be 
seamed range from approximately SO mm to 19S mm. The height of the cans may 
range from IS mm to 120 mm. Approximate length of the seaming machine will be 
2000 mm while the width will be 2000 mm. 

Automatic machines are fitted with can end and can body feeding devices and al$o 
with equipmell't for automatic code marking of can ends. Additionally, may also be 
linked with the folbwing devices: 

0 Auto•aClc fillla1 cleYlce: The device is designed for filling of oil, tomato 
sauce and other liquid sauca into cans. It is pneumatically operated and 
fills precisely measured quancicies into each can; 
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o Lldpl•apr ... Coam.I a.a.a Deftce: The device is mounted on the 
closing machine and is puticululy useful for overp1eked cans. It presses 
the lid doWli on the can, and if the lid is not lying ->n the can, the 
seaming operation is automaticaDy stopped; 

o DectridtJ commm•doa is approximately 30-3S kWh per I bours.(the 
machines can be operated by two workers); 

Cu was•i•c u• u,iac mic•laes 

Can washing and drying machines are used to clean cans after sterilization in order 
to remove residual oils that may bave adbere:I to the can surf ace during filling and 
retorting. 

These machines are frequendy fitted with a variable speed drive to regulate the 
speed of the conveyor belt. 

Approximate dimensions of these machines are 3600 mm (length). ISOO mm (height) 
and 1600 mm (width). 

The drive motors will consume approximately 60-70 kWh per I hours when fully 
used. If a steam battery viere used for heating it would consume approximately 200 
kg steam per hour. If the machine were heated by electricity, it would consume 
approximately 100 kWh per I hours. All partS would be made from stainless steel. 
The machine would be automatic, but may be fed by one or two workers. 

Cartoalac lttachlae 

Canoning machines are used for packing cans into individual cartons. They may be 
equipped with a rotating inf eed table. The cartons are separated and opened by use 
of vacuum and the machine is equipped with a pump for this purpose. The machine 
has two electric motors each of 0.2S hp. 

The length of the machine is 2400 mm and width is 800 mm. The motors will 
consume approximately 3-S kWh per 8 hours. Consumption of compressed air is 160-
200 litres per min. The machine may be fully autom:!tic or it may be fed by one or 
two workers. Cartoning machines with capacities of 12ti or more cans per minute 
are available. 

Eqsipmeat for Caaaia1 Taaa 

Four major pieces of equipment would be required: 

o Gutti•I •achiae: The gutting machine consiscs of a semi-automatic 
machine in which the fish is placed with ics belly upperm~t. A rotating 
knife opens the f°JSh; viscera are removed by two successiv~ ejectors and 
cleaning tools; 

I 

the machine has a capacity of 2S fish per minute and, can be 
operated by one person; 
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the consumption of electricity would be 3 kWh and approximately l.S 
mm of water per hour; 

the apprt'ximate dimensions are ISOO mm (length). 1380 mm (height) 
and 19SO mm (width). 

o Racks ... Baskets: baskets f"dled with tuna are placed on racks and 
lo.1ded into the cooker; 

the racks are equipped with two fixed and two swive! wheels; 

approximate dimensions of a rack are 760 mm. width 131 mm 
and height IG mm without wheel; 

the material used in CODStt1ICtion would be either galvanized or 
black iron; 

ear.b basket would bold approximately IS-16 leg f°1Sb; 

dimensions of the baltets used for the racks described above 
are 110 mm x 380 mm x 100 mm and the net weight of each 
baltet is 4 leg; 

galvanized wire is often used to construct these baltets; 

two workmen can rm the bak:ets and load the cooker. 

o His• Speed T•u filler: A high speed tuna filler is a fully automatic 
machine designed to cut and fill pre-cooked tuna meat into round and/or 
oval cans. 

the main components are the feeding unit. the cutting unit and the 
filling unit; 

the machine fills tuna tablets ranging from 100 g to I kg; 

length of the machine is 3600 mm. wiuth is 1700 mm and height is 
12SO mm; 

only one penon is required to feed tuna loins into the machine. 

o lx•auc Boxes: are used for heating cans co ensure chat when sealed and 
cooled a vacuum is produced in the can. 

The boxes are equipped with can feeding and discharge belts 
and an electric motor. 

The capacity of the exhaust box should be approximately 10 
tons per I houn with an exhausting time varying between 1-10 
minutes in steam open to the atmosphere. 

Length of the box is 3600 mm and width is 600 mm. 
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The motor will comume approximately 25 kWh per I hours. 
Consumption of steam is 70-80 kg per hour. 

Material used in construction is mainly staialen steel. 

The machine can be operated by one or more worken. 
depeading oa the degree of automation used at the inf eed and 
exit S1atioas. 

Storqe of fiaisW ,,.._. 

The f"mal storage for canned products must be dry. with good air ventilation and at 
moderate temperatures. The cans should be stored in cartons or containers. after 
sterili2ation and washing. 

nis procedure will facilitate the inspection of the cans to ensure approoriate 
quality. The duration of the storage must be at least 4 weeks. During this period. 
inspection for swollen containers will reveal the majority of microbiologically 
unsound cans that may have been produced and damage to cans. 

As a general rule, the store room must have sufficient space for 4-6 months normal 
production capacity; however. as costs rise. many man11facturen attempt to redu..:e 
their inventories. When storing without a nack system. three to four pallets can be 
sacked on top of each other in the store room without damaging the cans (with 
tine plate cans). The storage density is approximately 3 tons per square metre. 
Transport and working areas in the store are not included. 

A storage system based on nacks enables the best utilization of the store and gives 
greater scope for arranging the different types of products separately. 

A store of 12.S m x l.S m x S.S m (height) SIO m3) will contain approximately 31S 
pallets with a dimension of 0.1 m - 1.2 m (the Europallet). With approximately 800 
kg on each pallet. the store will contain approximately 2SO tons of final products 
(packaging material included). 

Stonce of l•1redle•ts 

Generally, ingredients should be stored in a clean. dry and preferably cool place. 
Dry commodities (i.e. flour. spices, salt) and oil for canning when lcept in steel cans 
(drums) will withstand variable storage conditions. 

Req•lre•e•ts for water ud e•ern 

Requirements for water and energy listed below correspond to the plant capacity 
quoted above. Electricity required for refrigeration installations is not included. 
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Thawing and Dressing 
Processing Line 
Sterilization 
Other 

Tow 

20 
10 
30 
20 

80 

Material Haadlia1 1:4a1,.._t 

Equipment 
Plant 
Steam 
Fuel Oil 

2000 kWh/8 b 
700 kWh/8 b 

sooo kg/h 
3SO L/h 

Requirements for material handling equipment are listed below by number of units. 

Fork lift trucks 4 

Battery charging unit 2 

Pallets for finished products 240 

Hand lifting trucks 4 

Crates for autoclaves 16 

Tuna cook baskets 280 

Tuna racks 20 

Containers for thawing 20 

Bins/cages for whole fish and offal 70 

Trays 

Qaality Coatrol Facilities 

A quality control laboratory would be required to: 

o ensure that only acceptable fish are processed; 

o carry out inspection along the production line; 

o determine the quality of incoming raw material; and 

o ensure that the product complies with applicable bacteriological, chemical, 
and physical specifications and that it conforms with the buyer's 
specifications. 

The laboratory would have a floor area of approximately 40 square metres. 
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Ref ri1eratio• 

Refrigeration should be provided to suit the condition in which the iJSh are received 
for processing. i.e. iced fresh or fro::en. Refrigeration is also required for ice 
production and freezing facilities. 

1.4 CIVIL WORKS AND SITE UQUIREMENTS 

Draiu ud sewqe 

The drains should have sufficient capacity for peak situations. and a system should 
be chosen so that water from processing can be separated from the general sewage 
water when there is need for treatment according to government pollution rules and 
regulations. 

Screening to remove coarse solids is an essential procedure regardless of further 
treatment (0.S-0.7S mm openings). Both vibrating and rotating screens can be 
provided. Grease removal by means of a trap which allows the grease to float off 
is advisable for iJSn canneries. Sewage from washrooms. etc .• should be .:cmnected 
to the public sewage system or if this is not possible. it should pass a septic tank. 

Dl•euiou for la-plat roads, parld•1 space ud offices 

Area requirements for parking space depends on local transport conditions. The 
main roads in the plant area should have a total width of Sm. The surfacing should 
be designed to allow a maximum axle load of I 0 tons. 

Office space requirements should be assessed according to the activities to be 
administered. Space requirements for office in connection with the plant capacities 
described in this report will vary approximately from 4S to 90 square metres. 

Site Req•lremeats 

It is vital that a fish cannery be situated near a harbour to avoid high transport 
costs and other problems when fish is transported long distances after being landed. 
A cannery will also require labour, electricity, water, and disposal of waste. 

A large amount of iJSh (approximately 40% of the raw material) becomes waste 
during the process of canning. Because of this, waste disposal should be considered 
during site selection. To avoid unnecessary cost by transporting waste to fish meal, 
or fish silage plants, it would be preferable to locate the cannery near such a plant. 

The criteria to be considered when selecting plant sites are as follows: 

o Nearness to supply of raw material 
o Nearness to harbour 
o Availability of labour 
o Availability of electricity 
o Availability of potable water 
o Disposal facilities for waste 
o Suitable land 
o Communication and transport facilities 
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o Prospects for expansion 
o Proximity to markets 
o Availability of supportive inf nstructure and facilities 

Size of the site required for the plant capacity described in this report should be at 
lea."t 4SOO square m; ~ square m if expansion were considered. 
a.Hdl•1 Coutncdoa 

a.Hdlap for f°JSh processing are subject to internal conditions of use which, in 
many respects, would lead normally to rapid decay of building components unless 
special precautions are taken. The various types of processing rooms will pose 
different requirements regarding insulation, surf ace finish, bearing capacity of 
floon, resistance to intensive high pressure, hot water cleaning, resistance to 
chemical and mechanical wear, etc. Great care bas, therefore, to be taken in 
choosing proper building materials and detailed design for f°JSb processing buildings. 

Cannery buildings should be planned in detail with considerable emphasis on 
hygiene, sanitary facilities and control. Further, all rooms used for full-time work 
should be equipped with a good ventilation system and some areas provided with air 
conditioning. 

Floon should be hard-surfaced, waterproof, non-toxic, non-absorbent and easy to 
clean. Preferably they should be constructed of reinforced concrete coated with 1-4 
mm slurry epoxy or acryl, anti-slip treated. Heavy duty ceramic tiles can also be 
used. Floor to be graded towards concrete drain ditches (also coated), covered with 
galvanized fork-lift-proof steel bar meshes. Height in processing rooms should be 
4 m. 

Cola•• aad main beams should be made of reinforced concrete with smooth 
surfaces. 

Walls should be smooth, waterproof, resistant to fracture, light coloured and readily 
cleanable. They should be constructed of solid concrete blocks to approximately 
1.2-2.0 m above floor level, clad with multi-coated aluminum steel sheet or glazed 
tiles. 

All 1heetia1 joints should be sealed with a mastic or other compound resistant to 
hot water and cover strips should be applied when necessary. Wall to wall and wall 
to floor junctions should be covered or rounded to facilitate cleaning. 

Roofia1 should be with scantling of galvanized steel covered with asbestos sheets 
and gutters for rainwater. Ceiling should be of corrugated steel insulated against 
heat, and in noisy rooms covered with sound absorbing material. perforated plates 
or something similar. 

Doon aad windows should be made of aluminum or PVC-coated steel frames, single 
glazed. All doors should allow for fork-lift transportation (be at least 92.S m x 3 
m). 

Area requiremeats in square metres for single shift operations (8 hours) for plant. 
products and capacities as discussed, are summarized below. 
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Approdmate Area Req•lre•eats (~nre •) 

Pnx;essing Plant 
Pre-treatment 22.S 
Pre-cooking 375 
Packing 400 
rilling/Seaming 275 
Sterilization/Labelling 355 

Total Process 1630 

Chill Room 200 
Cold Store 140 
Dry Store 

(F"llli.~hed Product) 105 
Quality Control Lab 40 
Office 45 

Total Mlscellueoas 530 

Other Senices 

The requirements for other service installations, s•1ch as fint aid services, security, 
welfare, refrigeration and wharfs depends on the capacity of the processing plant 
and the number of employees involved. 

Sanitary instalbtions and canteen requirements must be assessed au:ording to the 
number of employees. In addition to the hand-washing facilities available in toilet 
rooms, washing basins with adequate supply of hot and cold water or clean sea 
water and liquid or soap powder should be provided, wherever the process makes 
these necessary. Canteen and changing rooms containing showen could also be 
provided for the workforce. 

Where worken of both sexes are employed, separate facilities would ideally be 
provided but restrooms and canteen may be shared. Space requirements for these 
services are set out below. ' 

Investment costs per square meter are estimated at NOK 2500 (including plant 
pipelines, electric installations and equipment). 

Consumption of water per 8 houn is usually ~xpected to approximate 80 litres per 
employee, but experience shows that consum~tion can range between SO and I 00 
litres per employee. 
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Ap,roxi .. te Space R~•iremeals for SultarJ u4 Staff Jastalladoas for the 
Plot DescriW witll a Workforce of .._t 110 bplo.,ees 

IDstallation 

Canteen 
Showers (4) 
Changing Rooms 
Toilets (oi) 

Total 

Net Space (m2) a 

132 
4 

220 
12 

361 

Note: a) Traff"IC areas are not included. 

The requirement for electric power may be up to O.S kWh per worker. 

Flnt-a141 senices must be provided within the factory area. 

Searity will depend on the local conditions. Watchmen should always be included. 

Fire protection equipment must be installed both inside and outside buildings. 
Extinguishen should be installed at strategic points indoon. Outdoors. fire 
hydrants or engines should be located at strategic sites. 
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1.5 MANPOWER P.J:QUlllDIENTS 

Manpower requirements are summarized below . ·_ Exhibit 64. 

EXIDBIT '4t: ESTIMATED NUMBER OF EMPLOYEIS REQUIRED FOR CANNING TUNA 

Operation 

Thawing 
Headcutting 
Band sawing 
Machine gutting 
Inspection/manual gutting 
Brining 
Inspection, filling baskets and racks 
Cooking and transport 
Feeding baskets to conveyor 
Cleaning 
Weighing 
Packing 
Pressing/filling 
Inspection 
Seaming 
Retorting/can washing 
Labelling 
Internal transport/storing 
General labour 
Mechanics 
Foreman 
lnspectOr 

Total direct production 

Administration 
Watchmen/canteen 
Factory cleaning 
Manager 

Total 
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Bluefin-Yellowf'm 
Frozen 

2 
2 
4 

I 
4 
2 
2 

40 
2 

16 
4 
2 
2 
2 
I 
4 
2 
2 
2 
I 

97 

s 
3 
2 
I 

108 

Skip jack 
Fresh 

I 
I 

4 
2 
2 

40 
2 

16 
4 
2 
2 
2 
I 
4 
2 
2 
2 
I 

90 

s 
3 
2 
I 
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9.0 FISH MEAL PLANT 

9.1 INTRODUCTION 

In the past 10 years. the price of f"JSh meal. in a market that has been dominated 
by soya bean mean. has tended to remain steady while production costs have 
increased. 

The price of f"JSh mf'"ll and the costs of production are such that the f"JSh meal 
manufacturer cannot pay for raw material and remain profitable. Often the price of 
raw f"JSh (for meal) is subsidized, depending on oil content and the amount of 
transport involved. However. a f"JSh meal plant located adjacent to the proposed 
cannery would process •waste• raw material from the plant. Further, waste disposal 
costs would be reduced and a useful product (f"JSh meal) created for consumption 
locally in poultry and shrimp feed. 

The principles employed in iJSh meal manufacture have not changed over the years 
but there have been improvements and variations in the type of equipment and 
methods used. 

Fish meal is manufactured on a small-scale at several locations in Indonesia. For 
example. as part of this assignment, small and experimental operations were 
inspected in Maluku and Bali. All installations inspected were using open air drying 
and very rudimentary equipment for pressing and cooking. Quality ~f this meal 
was poor and variable. High .ad variable moisture content. variable oil and protein 
content as well as impurities due to the method of drying. all account for the low 
quality of this meal. Of concern, also, is the possibility of salmonella infection of 
the f"JSb meal produced locally in this D"anner. The potential for salmonella is high 
due to the relatively low drying temperatures used. 

Here, we are concerned mainly with equipment and methods that would produce a 
uniformly high quality af meal with good protein yield and minimize environmental 
effects of waste disposal. 

9.1 OUTLINE OF PR~ 

A typical Process Flow Chart is shown as Exhibit 65. A schematic diagram of the 
fish meal plant is shown as Exhibit 66. Full working drawings are included in the 
pocket inside the back cover of this report. 

Raw Material Haadlla1 aad Stora1e 

Good practice demands that raw material should not be allowed to reach an 
advanced state of spoilage and should be transported (if required) in closed and 
watertight containen. Preserntives have been shown elsewhere to be of only 
limited effectiveness. Mechanical refrigeration is too costly but ice has been used 
effectively to chill industrial fish and fish waste. Holding raw material on ice, 
reduces processing difficulties and increases yield. 
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EXHIBIT 65: FISH MEAL PLANT 
PROCESS FLOW CHART 
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The problem of water addition to raw m:lterial is common throughout the industry. 
Often drainage liquor, or blood water, is worth processing because of its high solids 
and fat content but the addition of water makes recovery less attractive. 
Various arrangements have been adopted for storage of raw material at factory 
sites. In recent years, large storage tanks for the storage of raw material, 
especially industrial iish, have been introduced in some factories, notably in 
Scandinavia. They enable the confinement and treatment of odors but indications 
are that they are less !uitable for off al which flows less easily and hence is more 
difficult to convey. 

As far as odour nuisance is concerned, thd freshness of the raw material is crucial. 
During processing, spoiled iish, which by itself can cause offence, will produce much 
mo•-e odour than fresh iish. 

Coolda1 ud Pressin1 

The iish raw material is cooked and pressed for oil extraction and to reduce water 
content. Sometimes, for soft material, a decanter is used instead of a press. 

Cookers are usually steam cookers but there has been a trend over a number of 
years, away from the practice of admitting steam directly to the cooker and toward 
the use of indirect heating. The main reason for this is that the use of live steam 
:an increased the water content of the iish by up to 10%; this is, of course, 
counter-productive. The purpose in the end, is to reduce water content. 

Dryia1 and Griadia1 

After pressing, the bulky solids are termed •press cake•, the liquid •stickwater9 - a 
mix of water, oil and solids remaining after pressing the cooked iish. The •press 
cake• is dried. The •stickwater9 is separated into oil, solids and waste water, or, 
simply disposed of. 

For drying the press cake, continuous dryers have been favoured by the fish meal 
industry for many years, although batch drying is practiced widely in the meat and 
bone industry. Steam heated batch dryen of the vacuum type have been used in a 
few factories. When they appear to have potential for reducing odour and fuel 
consumption (because lower temperatures can be employed and no air is used in 
drying). However, they are less convenient to operate in a continuous production 
line. 

or the different types of continuous dryen, direct (flame) dryen and indirect 
(steam) dryen are used widely in fish meal factories. Solar heated dryen are now 
available. Each of these drying alternatives has its advantages and disadvantages 
and there always has been argument about the quality of meal resulting from the 
different types. There is no doubt that the direct dryer generates more odour. 

The pneumatic conveying of the dried material from the dryer to the grinder and 
then to bagging or bulk storage is favoured in the modern fish meal indus,ry but, 
since air from the pneumatic system is normally discharged to the exterior, some 
odour is emitted. 
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Sdckwater 

ne complete f"JSh meal factory has a stickwater storase tank. a concentrator and 
associated plant. In many cases the stickwater is discarded. 

The standard form of concentrator is a multiple-effect evaporator. This machine 
has to be properly operated. cleaned and maintained if stickwater concentration is 
to be financially worthwhile but often this is considered to be too troublesome and 
hence the evaporator is not used to its best advantage. Thus. stickwater is often 
discarded. even when an evarorator has been installed. causing pollution and loss of 
output. 

Recovery of stickwater can increase the production of meal by IS% or higher. 
However. fuel requirements are substantial; about 2S kg of fuel per tonne of raw 
material is required. 

Recovery of stickwater is not recommended for the proposed plant. 

Sal•oaella IDfectioa 

Fish. like other foods high in protein. can become contaminated through poor 
handling. A lot of attention has been, and is being. given to the problem of 
salmonella infection of f"JSh meal and other animal feeds. For examplt, it is well 
known that there is a risk of food poisocing to the consumer and that much poultry 
becomes infected by poor quality f"JSh meal feed. 

Various measures can be adopted to reduce the risk or salmonella. such as proper 
thawing and cooking of foodstuffs immediately before consumption, sterilization of 
animal feeds and, or concern here, the testing of f"JSh meal and other feeds for 
infection at the point of manufacture and improved practices in factories. 

There are two main features to recommendations that have been put forward for 
animal by-products and fish meal factories; cleanliness and the division of the 
factory into "wet" and "dry" areas. The need for cleanliness imposes high standards 
o( factory design, construction and operation. Division of wet and dry parts of the 
process, in completely separate sections of the factory, with severe restrictions on 
the movement of personnel and equipment from one section to the other, would 
reduce the r•sk of infection. Normally the heat of the meal dryer is lethal to 
salmonella but the resulting meal must be kept very dry. 

9.3 FISH MEAL PLANT RECOMMENDED 

Capacity 

The f"ISh meal plant capacity is determined primarily by the anticipated quantity of 
waste product to be generated by the tuna canning factory. 

The cannery proposed would have a capacity of 20 tonnes cf raw material per 8 
hour work shift (see Chapter 1.0). For this amount of fish, 6 to 7 tonnes of off al 
would be available for processing into fish meal. 
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Allowing for a doublin: of the production from the cannery (by working two shifts). 
the quantity or offal generated would be 12 to 14 tonnes per day. 

Other raw material for the fish meal plant can be expecled from: 

o waste f"JSh rejects from the caonery (about S'9 of capacity, or 2 tonnes/day): 
o shark carcasses and non-marketable f"JSh or f"JSh waste from other sources 

(say. up to 3 tonnes/day). 

Total meal plant raw material would be, therefore. 17 to 19 tonnes per day. 

Allowance must be ma• for non-productive time for equipment :start-up, equipment 
maintenance, and equipment clean-up. Experience iDdicates that this allowance 
should be in the order of 4S'9 of each day, or 11 hours. 

The f"JSh meal plant would, therefore, require a capmcity of 17 tonnes per 13 ho11rs 
operating time (II hours in non-productive time). or 1.3 tr,nnes per hour. 

Due to the high energy costs of equipment start-up. f"JSh meal plants are normally 
designed to operate on a continuous 24 hr per day basis. For this reason. the 
standard used by the industry, in terms of rating production capacities. is generally 
in units of tonnes per 24 hr. The rated capacity of the recommended plant would 
be 1.3 tonnes per hour for 24 hours, or approximately 30 tonnes/day. 

Packaged, self contained plants are available in this size range which have a proven 
record of reliability, good quality product and long life. It is propose4 that one of 
these plants would be operated initially for 2 to 4 days every week. The extra 
capacity would allow for future canning plant expansion (say to two shifts) and 
potential processing of other trash f"JSh which may be available in the vicinity of 
the f"JSh meal planL 

The meal plant would use indirect steam for the cooking. drying and evaparation 
process. Drying could perhaps be augmented by using solar energy fired dryers if 
the cost of fuel oil were to rise by much more than 20%. Common steam boiler 
equipment would provide steam for both the cannery and the f"JSh meal plant. 
Exhibit 6S shows the meal p~ant process that is recommended. 

The recommended process would incorporate the latest technology for energy 
conservation and odour control. The steam from the dryer would be used to heat 
the first stage of the evaporator. Air (bearing odors) and other non-condensable 
gases would be used for combustion in the boilers. Therefore, the foul smelling 
odors would be reduced by incineration. 

The meal plant would include provision for raw material storage (approximately 100 
tonnes), a multiple effect evaporator, a packaging plant, steam boilers, a quality 
control laboratory, meal bagging facilities, 30 tonne meal storage and two steam 
boilers. The boilers would have a total rated capacity of 6000 Kg per hour. This 
capacity would provide the steam to the fish meal equipment and canning equipment, 
and have some reserve capacity for standby when, for example, one boiler was out 
of service for maintenance purposes. 
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10.0 PROJJ:CT FINANCIAL ANALYSIS 

10.1 TIJNA CANNDY SCHEDULE OF ~ONS 

Following completion of project planning and arranging finance, a period of 
construction and trial operations would follow. Eighteen months should provide 
suff'JCient time. Two foreign advisors and all managerial positions would be filled 
during the 12 to II month period (from consttuctioa commencement) so that these 
people could become familiar with the plant and begin training at least 2-3 months 
prior to trial operations which would be expected to begin about month II from 
project planning commencement. 

Capital and operating costs are set out in detail in Appendix L and s1lJIUIW'ized in 
Exhibit 67. 

EXHIBIT 67: TUNA CANNERY CAPITAL COSTS 

Local Local Foreign Total 

Capital Expenditure (Rp'sOOO's) (SUSOOO's) (SUSOOO's) (SUSOOO's) 

Site 49,200 30.0 30.0 
Construction (I) 1,148,ISI 700.1 700.1 
Equipment (IX2) 1,352,600 125.6 1SO.O 1,475.6 
Collection Vessels 42,000 25.6 100.0 
Containen 43.2 
Operating Capital 820,000 soo.o 

(I) Includes 10% contingency; 

(2) Cost based on Canadian and European sources. Some of these items are 
available to suitable standards from Taiwan, Thailand, and of course, Japan. 
From these sources, up to 30% can be saved on imported items. Thus, total 
eq1;!pment cost could be reduced to about S US 1,250,000. 
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~) MaallOwer aa4 Mausaaeat 

On a one - shift lmis, a IOlal of JO I to IOI people will be required to manqe and 
operate the cannery (see Chapter 1.0). Personnel are grouped by type below. 

EXHIBIT A: TIJNA CANNERY PERSONNU. REQUIRDIENTS 

Management 

General Manager 
Plant Superintendent 
Manager FJDaDCe 
Manager Marketing 
Supervision QGality 
Off"ice • Laboratoru 
Skilled and 
Semi-Stilled 

Slaff 
(DOS) 

I 
I 
I 
I 
I 
s 

3S 

Total •Maaqe•eat" 59 

LaboUr 49 

Foreign Advisors (2yn) 

(•including expenses, travel 
and accommodations) 2 

Rp's Millioas per Year 
per person tocal 

16.4 
13.I 
13.1 
13.I 
9.1 
2.9 

2.9 

0.1 

16.4 
13.1 
13.1 
13.1 
9.1 

14.S 

101.S 

111.5 

SJ.6 

Tocal 
SUS/Year 

cooo·s> 
10 
I 
I 
I 
6 
9 

63 

Ill 

31 

During the initial two yean of operations, two foreign advisors, one in the role of 
manager of plant operations, quality and laboratory control, and the other as 
manager of f°JSh purchasing and marketing, would be required to assist by way of 
management training and technology transfer. 

With good supervision, it is expected that towards the end of the first year of 
operations (30 months after construction commencement). the plant should be at 
S0-60 percent capacity and reach 90 percent capacity within I year thereafter. By 
the third yer.r of operation, it ii reas.>nable to expect that plant output would reach 
12S percent of the single shift capacity (by working a modest amount of overtime). 
For planning purposes, it is assumed that output would stabilize at this level in the 
fourth year of operations. 
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Tuna would be pacted in water in 6..S oz. cans in a plant operating 220 days per 
year in I hour shifts. Twenty tonnes of tuna could be processed each I hour shift. 
Operating assumptions are summarized in Exhibit 69. 

EXHIBIT 69: TIJNA CANNERY OPDlATING ASmJMPTIONS 

A) Costs 

Cost of Tuna at plant (ciO 
Canned tuna yield (I) 

SUS 400 per mt 

No. cases (41 x 6.SOZ) per mt 
6SO IC.g/mt (raw fish) 

7S cases/mt (raw f"u?£) 

Pacb&ing - Cans (2) 
- Cartons 

Water per year 
Electricity per year 

SUS 3.20 
SUS 0.30 

SUS 241.46/mt (raw fish) 
SUS 22..50/mt (raw fish) 
SUS 900 (I hr shift) 
SUS 43,000 (I hr shift) 

Maintenance & Repairs (34'lt of capital) SUS 61,070 year 

Price of canned tuna per case 
(41 cans x 6.S oz cans) US or Europe (ciO 
Price per case ne· of traDSpOrt (approx) 

SUS 22 
SUS 20 

Revenue (net of transpOrt) from canned tuna per mt SUS ISOO/mt (raw f"ISh) 

C) Plot Capacity aad Udllzado. 

Plant capacity 
Operating Days 

20 tonnes per I hr shift 
220 days per year 

Year 
Year 
Year 
Year 
Year 

D) Flaaacial 

0 
I 
2 
3 
4 

construction, utilization 0% 
construction, SOllb for 6 mos 
SQllb for 6 mos, 90% of 6 mos 
90% for 12 mos 
12S4'lt for 12 mos 

Inflation Rates Sales S%, Costs I 0% 
Depreciation (buildings) 4% SUS 21,000/year 
Depreciation (equipment) 1% SUSl23,S00/year 
Office 0/H and sales S% of sales 
Insurance (2% bldgs. & equip) SUS 43,SOO/year 
Discount Rate (for NPV) 18% 
Interest Rate on Capital 18% 

Utilization 
Utilization 
Utilization 
Utilization 
Utilization 

0% 
2S% 
70% 
90% 

12S% 

I) The yield of canned tuna may be slightly higher (and the yield of waste a little 
lower) as operating and quality control skills improve. 

2) Quoted by United Can Company at Rp's 110 per can in Sulawesi. 
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10.l TUNA CANNERY CASH FLOW AND FINANCIAL ANALYSIS 

Costs and revenues for the initial ten years of operation are set out in Exhibit 70. 

As mentioned previously. construction would take approximately 18 months (all of 
year 0 and half of year 1). Key personnel would be engaged over the three months 
before construction was completed. Trial production would commence about 18 
months from CGnstruction start. during the first six months of production. it is 
assumed that output would be S()fl(, of one - shift capacity. this is. 25% of a year's 
one - shift capacity (see Exhibit 70). 

Operating costs are variable costs except for management (and advisors) and 
insuraace. Office overhead and sales expenses are a function of sales; all other 
operating costs are a function of plant throughput or raw material input. 

Inflation in the markets of North America and Europe can be expected to relD3in at 
around 5% over the next few years but idlation in Indonesia. the source of all 
operating inputs, can be expected to be higher than 5%; I 0% has been assumed here. 

Exhibit 71 shows the sensitivity of the project to changes in the revenue and cost 
assumptions. It can be seen that the Cannery as a stand-alone project would be 
profitable even if revenues were decreased by 40 per cent. 

As plaaaed, the tllu cuaery w0tdd yield: 

o u iatenal rate of retlln (IRR) of 11.1 IM., ud 

o a net present value (NPV) of S US 8.2 million. 

Pay back would occur in thf! third year of operations. 

The sensitivity analysis (Exhibit 71) shows that the IRR would remain high even 
under: 

o inflationary conditions (IRR of 77.8%). 

o cost increases of 20% (IRR of 53.8%). 

o revenue decreases of 20% {IRR of 62.5%). and 

o revenue decreases of 40% (IRR of 25.3%). 

It should be noted that equipment costs are based on Canadian and European 
supplier costs. Equipment from Japan or Taiwan would be lower in cost and. hence, 
the expected IRR would be higher. 

Thus. the tuna cannery as planned would be very viable financially. 

While the tuna cannery would be feasible as a stand-alone plant. it is proposed in 
this report that a fish meal plant, ice making facilities. fish storage facilities and 
fish landing sites be developed. Each of these projects is considered in the 
following pages. 
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I EXHIBIT 70: TUNA CANNERY CASH FLOW (SUS 000'5) 
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0 :; Q !U 
llSSlll'JillS: 
Capan tv Uhhahan 0 a.ZS u.7 0.9 I.ZS 1.45 l.:S i.:s 1.:s . ·c ! .:5 '·~· 
r annes iai llatenal a 1100 3088 3'60 5500 ssoo 5500 5500 ssoo S-:iOO 5500 

I Cll'Iflll. COSTS: 
51 te ancl (005truchon HO jlJ(J 0 0 0 Q 0 0 0 0 

I 
fi1i1lll'flt etc 500 1015 0 0 0 0 0 0 0 0 ij 

Operating (ap1 tal 0 800 0 0 (j 0 0 0 0 0 0 

I 
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I 
Total Costs 330 325! 2737 U?li ma mo mo H'lil mo me il~O 
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EXHIBIT 71: TUNA CANNERY: INVESTMENT SENSITIVITY 
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10.3 n8H MEAL PLANT: SCHEDULE OF ASSUMPTIONS 

The f°JSh meal plant would be located immediately adjacent to. and receive f°JSh 
waste from. the cannery. The f"JSh meal plant would commence operations at the 
same time as the cannery and employ only a small staff. Detailed assumptions are 
set out in Appenc'ix Land summarized below. 

EXHIBIT 72: n8H MEAL PLANT CAPITAL Ii: OPERATING ASSUMPTIONS 

Capital 

Construction (Years 0 and 1) 
Plant and Equipment1 

Operating Capital 

Operada1 AsSllmpdoas 

Operating up to 220 days per year 
Fish waste yield 
Fish meal yield 
Fish meal price exf actory 
Fish oil yield 
Fish oil price 
Cost of waste disposal (savings) 

Insurance (2% of capital) 
Maintenance and repair (3% of capital) 

Costs at Full Capacity2 

Fuel oil 
Electricity 
Water (salt water pumping costs) 
Labour 

Utilization rate: Y~r I 10% 
2 28% 
3 35% 
4 50% 

SUS 146,400 
SUS 817,000 
as for cannery 

3SOK.g/mt (raw f°JSh) 
75K.B/mt (raw fish) 
SUS 4SO/mt. or SUS 33.75/mt 
16K.g/mt (raw f°JSh) 
S3SO/mt, or SU.S. 6.00/mt (rawfish) 
SUS 25imt waste or SUS 8.75/mt (raw 
fish) 
SUS 19,268 
SUS 28,902 

SUS37,970 
SUS 7,526 
SUS 91 
SUS S,097 

l Costs based on Canadian and European equipment of' high efficiency. 
Taiwanese equipment was quoted to be up to 40% cheaper. 

2 This capacity allows for a little over two full shifts in the canning plant. 
Costs variable as a function of throughput. 
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10.4 FISH MEAL PLANT CASH FLOW AM> FINANCIAL ANALYSIS 

As can be seen by Exhibit 73, which sets out the expected costs and revenues for 
the initial ten years of operation, the iJSh meal plant would not be a viable 
commercial proposition. 

The internal rate of return would be minus 9% of the planned project. 
However, plant and equipment could be obtained, at up to 40% lower cost, from 
Taiwan. Also, it is expected that a smaller plant may be more economic, this is, 
produce a better cash flow. 

Appendix M sets out detailed costs that would pertain to a smaller iJShmeal plant 
(20 ton per day rated capacity). The capital costs would be approximately 40 
percent lower than the proposed plant (30 ton per day rated capacity), a cost 
reduction similar to that for a Taiwanese plant would prevail. Assuming a 40 per 
cent lower capital cost, the IRR would become minus 4%, not significantly better 
than for the larger plant. Further, the smaller plant would not have the desirable 
feature of being able to handle iJSh waste from other sources. 

The other option of reducing costs by eliminating the evaporation and separation 
units is not recommended. Not only would severe environmental difficulties be 
created in order to dispose of stick water but also a source of revenue would be 
lost. 

The negative IRR for a stand alone iJShmeal plant is to be expected, given the 
current price of fishmeal and its major competitor, soybean meal. Further, because 
of the huge fishery resource and very large fishmeal production plants in South 
America, it is unlikely that fishmeal could be produced elsewhere at competitive 
prices. Canada, for example, which also has huge fishery resources, cannot produce 
fishmeal at a profit. In Canada's case, the fishmeal plants are used largely to solve 
the waste disposal problem. 

The fishmeal plant would also process other fis!l wastes from such sources as shark 
bodies (after liver oil extraction), flying fish bodies (after egg extraction) and minor 
quantities of unsold damaged fish from the markets and tambaks. This additional 
fish w-.sste input would increase the revenues, and hence the IRR marginally, but not 
significantly. 

The fishmeal plant should be seen as an adjunct to the cannery. The plant would 
provide an excellent way of waste handling and produce fishmeal suitable to 
substitute for imported meal. 

For the fishmeal plant and cannery to1ether, the o.erall IRR would be 67 percent, a 
Yery healthy rate or return. 
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EXHIBIT 73: n5H MEAL PLANT CASH FLOW ($ US OOO'S) 
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10.S FISH STORAGE AND DISTRIBUTION, ICE MAKING, AND LANDING SITES 

The possibilities of improving rJSh handling, storage and distribution were discussed 
in Chapters s.o and 7.0. ne project plan purposes: 

o a large ice .nanufacturing facility (25 mt/day) at the cannery; 

o a jetty and boat mnp and boat repair workshops at the cannery; 

o ice making facilities (10 mt/day) and insulated storage capacity at several 
locations (Palopo, Watampone, Bulukum~ Majene, Pare Pare). 

Exhibit SS shows the volume of South Sulawesi 'tuna' landings in 198S. ne main 
•points• of landing were: Palopo, Watampone, Bulukumba, Pare Pare, Majene and 
Mamuju. 

It is proposed to locate the cannery (and IJShmeal plant) in Pare Pare. Adjacent to 
the cannery and on the same site, a jetty and boat workshop, with ice 
manufacturing equipment would be established to service the IJShing vessels 
(expected to bring their 'tuna' to the cannery) and supply ice to the fishermen and 
the cannery operated collector vessels picking up fish along the coast (Majene to 
Mamuju area). This facility would be constructed at the outset of the project. 

The ice making and insulated storage facilities would be located in one building (see 
plan in po.:ket at back of report). Ice would be sold at low prices (Rps 1300 for 20 
kg) to iJShermen, fis't traders and others. The availability and proper use of ice 
will improve IJSh shelf life and, with transportation, facilitate inter-city trading in 
fresh fish. 

The insulated storage facilities would be divided into two compartments. One 
compartment for 'tuna' for the cannery. The other for storage of 'market' fish. 
Tuna would be collected by truck twice a week. 

Ice and storage facilities would be located initially in Palopo and Watampone, and 
later in Bulukumba and Majene. This is because of the greater volumes of 'tuna' 
landed currently in Palopo and Watampone and because ice is already available in 
Majene. At a later date, boat supply and repair facilities could be located near the 
ice and storage facilities. 
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Exhibit 74 sets out the assumptions and cash flow for the ice manufacture and fish 
landing site project. 

With a NPV of SUS 492,000. on an investment of SUS 220,SOO, the project would 
produce an IRR of 62.0 per cent. The project would be very sound financially. 
Furthermore. profitability. as measured by the IRR. would increase to 66.0 per cent. 
under inflationary conditions. 

Assuming a revenue reduction of 40%, the IRR would be a healthy 43 per cent. 

Thus. the project would be very sound and financially attractive. 

Exhibit 1S summarizes the assumptions and sets out the -:ash flow for the propos~J 
ice dispensing and insulated storage facilities. 

From the financial analysis. it can be seen that each of these facilities would be 
profitable. The planned facility would produce an IRR of 75.0 per cent and an NPV 
of SUS 254,000 on an investmtnt of SUS SS,000. 

Sensitivity testing showed that with revenues decreased by 40 per cent. the IRR 
would remain a robust S2.0 per cent. 

Again, this project would be very sound financially. 

10.fi CONCLUSiON 

The financial analysis shows that the combined collection system and tuna cannery 
would be profitable. While the project internal rates of return as shown are rather 
high, the analysis showed that even with 20 per cent higher costs and 40 per cent 
lower revenues. the projects would be profitable, with internal rates of return of 
over 25 per cent. 

The probability of revenues being lower than expected would be somewhat greater 
than that of costs being higher. The largest cost component consists of capital 
costs and these are known. Revenue, a function of production and sales, is very 
dependent upon management and marketing. 

The success of this project will depend upon management but, managed well, the 
project promises to produce a very good profit. 
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EXIUBIT 75: ICE DISPENSING AND SfORAGE FACILITY 
CASH FLOW ($ US OOO's) 
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APPENDIX A: PEOPLE CONTACTED 

A. SULAWESI SELATAN 

1.0 Departmemts ud Aaeades 

a) UJ••I Pudu1 

o Dr. Ing Sularto Hadisuwarno. Chairman, BAPPEDA TK. I 

o Gary Holm, Regional Development Advisor. BAPPEDA TK. I 

o Drs. M. T. B. Randa. BKPMD 

o Ir .S. Muranto, Director. Dinas Perikanan (DP) I 

o Ir. Natsir Suleman. Quality Control, DP I 

o Ms. Shirley R. Hendriks, DP I 

o Ir. Djamaluddin Hasbullah, Director, DP D 

o Ir. Moertolo, Tech Director, Departmen Pet'hubungan 

o Ir. Djarwo Surjanto, Departmen Perhubungan 

o Mr. Simon Sitoroes. Economist, Departmen Perhubungan 

o Drs. Masud Sikong. Professor of Fisheries. Hasannudin University 

o Ir. Uddin. Lecturer, Fisherit.S, Hasannudin University 

o Ir. Nadjamuddin. Fishing Gear Specialist. Hasannudin University 

b) Other 

o Ir. Azis Mattola, Chariman. Bappeda, Pare Pare 

o Ir. Andi Singke, Director. DP II. Maros 

o Ir. Naharuddin, Director. DP II, Pangkajene 

o Mr. Dueng Lee, Head, DP II. Sinjai 

o Ir. Syamsuddin Hammal, Director. DP II, Pare Par~ 

o Ir. Achmad Danigoro, Director, DP II, Pinrang 

o Ir. Uddin Talle, Director, DP II, Majene 

o Ir. H.M. Nurabu. Director, Public Works, Pare Pare 
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l.O Co•paaies aad Iadlriduls 

o M. Jusuf Kalla, Chairman. Chamber of Commerce and President, NV Hadji 
Kalla Trd. Coy. (Animal Feeds) 

o Hubert Andries, Director. Lokon Raya V eem 

o Ir. Paul Yen Andries, PT Pattene KT 

o Mua Rumengan. Sales Manager. Garuda Indonesia 

o Ir. Safari A. Husain. President. PT Sumber Tirta Sulawesi (Seaweed 
Culture and Export) and Ir. Irwan Mantigi, Director of Finance 

o Ir. Nur Tjahjanto, PT Reka Cipta 

o Ir. David E. Mustakim, Consultant with PT Sulawesi Agro Utuna 
(Hatchery and Tambak Operaton) 

o Manager, Toko Nelayan, Fishing Equipment Suppliers 

o Ir. Jassin Sugeht, Mahakam Shipping Cc>mpany 

o Ir. Delsim H. Manglassa. Branch Manser, Trikora Shipping 

o Captain D. Tomasoa, Chief of Shipping and Operations, PT Pelayaran 
Meratus 

o Dr. Ismed Sawir, Tech. Advisor, PT Cargill 

o Capt. H.N. lnaray, PT Djakarta Lloyd 

o Ir. Mochtar Amien, Production Director, PT Bantimurung Indah (Food and 
Marine Algae Processon) 

o Ir. M. Hatta Katombo, Manager, PT Bonecom 

o Ir. H.S. Widana, PT, EMKL Jasa Utma Sakti Sulawesi Freight Forwarder 
for Pelni Lines 

o Ir. Sonny Tanyadji, PT Kanik Utama, Contractor 

o Ir. Frans Aryanto, PT Kanik Utama, Contractor 

o Dn. S. Simoranrkir, Director, PT Perikanan Samodra Besar 

o Ir. Nurtjahjanto, Agronomist, PT Agronoma Jaya 

o Ir. Herutomo Mustafa, Director, PT Reka Cipta, Consulting Engineers 

2 
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o Ir. Buntaran, Director, - - - - - - - - - - - - - - - - - -

o Ir. A. Satief, Managing Director, PT Mitra Kartika Sejati (TDK) 

o Ir. T. Kodama, Director, - - - - - - - - - - - - - - - - - -

o Ir. Tbamrin Husen, PT Msuco Piposs 

o Ir. Shoyo Kitabara, Supervisor, PT Makassar Cold Storage (Marco PT) 

o Ir. Herman Sentosa, Manager, Sentos Cold Storage 

o Ir. M. Aksa Mahmud, Director General, PT Dataran Bosowa 

o Ir. M. Arief Kadir, Director PT Dataran Bosowa 

o Ir. Soesanto, Manager, PT Cargill Indonesia 

o Mr. Wilfred G. Yap, FAO Shrimp Culture Devt. Project, (Chief Technical 
Advisor) 

Note: It should be noted that members of the team talked with many 
fishermen and Tambak operators. 
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B. SULAWESI TENGGARA 

1.0 Departments ud Aaeacles 

o Dr. S.P. Djalante, Chairman, BAPPEDA TIC. I 

o Mr. Leroy Hollenbeck, Regional Plan Advisor, :BAPPEDA TK. I 

o Mr. R. Ca!chpole. Regional Plan Aduisor, BAPPEDA TK. I 

o Ir. Zainal Abidirs, BAPPEDA TK Il, Kolaka 

o Ir. Tommy Poedjhiar, Departmen Perdaganga."l 

o Ir. Kuraniawan, Dinas Perikanan I 

o Ir. Ufui Jhi, Manager of Bau Bau Fish Auction 

o Dwight Watson, Rural Development Advisor. Bappeda TK. II, Baubau 

o Daniel R. Patambianan, PT Pelayaran Nasional Indonesia. CobaJ:g Kendarc 

2.0 Comp."Ulies ud ladl, idaals 

o Manager. Fajar Pabrik Es, Kolaka 

o Ir. Sysrifuddin Syam, Manager, PT Perken (Bonecom) 

o Muhammad Guntur Dahlan, Fisheries Extension Supervisor, DP I 

o Ir. B. Nugroho, Manager, PT Dharma Samudra 
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C. MALUKU 

1.0 Departmeats ud A1eacies 

o Drs S.P. Leatemia. Kantor L.atistik 

o Ir. FJ. Siahainenia, Departmen Perdagangan 

o Sj Joisangadji. Dinas Perikanan I 

o i~. Harinto Wibowo. Dinas Perikanan I 

o J. van de Straaten. Regional Economist. BAPPEDA TK. I 

o Ir. J.M. Nanlohy, Dean. Faculty of Fisheries. Pattimura Univ. 

o Ir. N. Telelepta, Profime>r, Faculty of Fisheries, Pattimura Univ. 

2.0 Con. :;ales ud Iadiriduals 

o Ir. Jusuf Sudradjat, GM PT Daya Guna Samudera (Djajanti Group) 

o Sujono Varianata. Manager, PT Daya Guna Samudra (Djajanti Group) 

o Ir. E.L. Soewito, Director Operations, Perum Perikanan Maluku 

o Ir. E.E. Gaspenz. Manager, PT Maprodin 

o Ir. Iswan Bintan, Pt. Somber Haslindo (Perikanan) 

o ~~ - ,er, PT. Tofico 

o Ir. Hadi Budoyo, Director, PT Mina Kartika 

o Tadashi lijima, President, PT Nusantara Fishery 

o Ir. Edwin Huwae, Manager, PT Dok and Perkapalan "Waiame• 

o Ir. Sonny Waplau, PT Modern Widya Technical 

s 
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D. JAKARTA 

1.0 Departmeats ud Aseades 

o Mr. G.L. Narasimhan, Senior lndtiStrial Development Field Advisor, UNIDO 

o Ir. Narjo Martokusumo, Assistant Field Advisor, UNIDO 

o Ir. F. Sartono, Project Director, LK.I, UNIOO 

o Mr. J.P. Van Gansberghe, Chief Technical Advisor LKI, UNIOO 

o Mr. J. Templeton, rJSh Processing Consultant, LK.I, UNIDO 

o Mr. 0. Heinonen, Market Development Consultant, LKI, UNIDO 

o Mr. R.L. Cameron, Boat Buidling Expert, LK.I, UNIDO 

o Ir. Soesanto Sahardjo, Director of Program Development, Multifarious 
Industries, Dep. Perindustrian (Perind). 

o B. Kadir, UNIDO Project Manager, Multifarious Industries, Perind 

o Ir. Soeprijono, Multifarious Industries, Perind 

o Ir. Nunuk Mahastuti, Multifarious Industries, Perind 

o Ir. Ferry Yahya, Multifarious Industries, Perind 

o Dr. K. Randolph, Fisheries Development Officer, US AID 

o Ing. G J. van Rinsum, Fint Secretary Development, Royal Netheriands 
Embassy 

o Ms. Ann M. Brazeau, Fint Secretary Development, ~anadian Embassy 

o Dr. Purweto Martosubro:c>, Directorate General of Fisheries (DGF) 

o Drs. Sadir Tausin, National Centre for Quality Control and Fish 
Processing Development, DGF 

o Drs. Burhanuddin Lu bis, Director, Fisheries Enterprise and Processing 
Development, DGF 

o Ir. Zulkifli Jangkaru, Heul of Research Results Dissemination, Central 
Fisheries Inst., DGF 

o Dr. Nurzala Naamin, Research Inst. for Marine Fishes, DGF 
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2.0 Co•paales aad hdlriduls 

o Dn. M. Junus Bandie, Assitant to Chairman, Djajanti Group 

o Ir. Harris Nasution, Director, PT Nusantara Fishery and Secretary of HPPI 
(Shrimpers' Association) 

o Ir. Umar Achmad, Marine Surveyor. PT Carsurin Ltd. 

o Mr. Mark A. Pahl, GM, Feed Division, Cargill 

o Mr. Edward Swandi, PT Maswandi (Fish meal Plant Manufacturer) 

o Ms. B. Robertson, Australian Centre for lnt'l Agricultural Research, 
Australian Embassy 

o Mr. P. Ellerich (Naval Arclµtect), Duroncan Graha Development 

o Dr. Hiroyo Saski, Japan lnt'l Co-operation Agency 

7 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

E. 

F. 

SURABAYA AND BALI 

o Ir. Soetilcno. Dinas Perikanan I 

o Ir. H. Soehardiman. Director PT Perikanan Samodra Besar 

o Ir. Hendra Effendi. Nutritionist. PT Comfeed Indonesia Ltd. and Ir. 
Martuti Koesni. Tecl:nical Services 

o Michael Dubbelt. Matrico b. v .• Amsterdam 

o Poemomo Setiodjojo. Director. P1 lndo Bali 

o Sukardi Wibowo, Principal. PT Bali Maya Pennai 

o F. X. Dianto. Export Manager. PT Bali Raya 

OTHER 

o Mr. M. Kohonen. Purchase and Contract Service. UNIDO. Vienna 

o Mr. S. Mimura. Feasibility Specialist. UNIDO. Vienna 

o Ms. M. Sam.per. Senior Development Officer. Indonesia Desk. CIDA. 
Ottawa 

o Dr. N. Thomas. External Monitor, CIDA. Sulawesi Regional Development 
Project, Ottawa 

o Dr. K. Hay, Resource Economist, Econolynx International, Ottawa 

o Dr. F.H. Cummings, Associate Professor and Director CIDA Sulawesi 
Regional Development Project. Guelph University 

o D. Ian Neish. Regional Buyer. FMC Int., Philippines 

o Ruben T. Barraca, Marine Agnonomist, - - - - - - - - - - - -

o Dr. I. Smith, Director, ICCARM, Philippines 

0 

0 

0 

0 

Dr. V. Soesanto, Chief Technical Advisor, ICCARM, ASEAN/UNDP/FAO 
Regional Small-Scale Coastal Fisheries Development Project 

Mr. E. Peterson. Fisheries Specialist. Asian Development Bank 

Dr. Yong Ki Shin, Senior Fisneri~ Specialist, A:ian Development Bank 

Mr. Barry V. Lanier, Economist, Asian Development Bank 

8 
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APPBllDII B 

IllDOllBSIM, COMllOll, MO SCIBllTIPIC llAltSS OP PISDS 

CAUGHT IB IllOOllBSIAll SBAS 

Indonesian Na• 

Ikan Sebelah 

Ikan Lidab 

Ikan Nomei 

Iltan Peperek 

Hanyunq 

Beloso 

Biji nanqka 

Ikan Gerot-qerot 

Ikan Herab/ 

Bambangan 

Kerapu 

Lenca• •taherl 

Kakap 

Inglish Na• 

Indian halibut 

Tonque sole 

Bollbay duck 

Ponyfish: 

Slip mouth 

Marine catfish 

Lizard fish 

Goat fish 

Grunters/Sveetlip 

Red snapper 

Blood Snapper 

Bleeker's Grouper 

Redspotted Bllperor 

Barraaundl bream 

Kurlsl 

Svan99i 

Japanese Threadf ln br~a• 

Blgeye 

Bkor kunlng 

Pisan9-plsan9 

Gulamah 

Yellow tall 

Fusilier 

Alloy Croacker 

Scientific Na11e 

Psettodes erumei 

cvnoqlossus spp. 

Pleuronectus spp. 

Rarp9don nehereµs 

Leioqnathus spp. 

Tachysurus spp. 

saurlda spp. 

Upeneus spp. 

Po111dasvs spp. 

Lut:tanus spp. 

Lut:tanus sanqulneus 

lplnepbelus bleeker 

Letbrinus lentjan 

Lates calcarlfer 

-Nealpterus 1aponlcu 

Prlacantbus spp. 

caeslo spp. 

Arqyrosomus amoyensls 
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cucut 

cucut 11artll 

Parl 

Baval hltaa 

Baval putlb 

Alu-alu 

Ikan Layang 

Selar 

ltuwe 

Tetengkek 

Daun ballbu/ 

Talang-talang 

Sungllr 

Ikan terbang 

Belanak 

Kuro/Senangln 

Julung-julung 

Teri 

Japuh 

'l'embang 

Lemuru 

Paran9-paran9 

llaclot's Sharks CArCbarlas llilClot: 

Arrovhedded/banpzr- Spbyroa levlnl 
head sharks 

Devil-ray ttanta Blrostrls 

Black poaf ret roralo nlqer 

Silver poafret 

Obtuse Barracuda 

Scad llilckerel 

Trevalles 

Yellovstrlpe 

travallles 

Jacks, Trevallles 

Hardtall scad 

Queen f lsb 

Rainbow runner 

Flyinq fish 

Mullet 

Thread fin 

Garflsii and 

Half beak 

Indian Anchovy 

Rainbow Sardine 

Prlngescale 

sardine 

Indian oil 

sardine 

Wolf-berrin9s 

Pamqs arqenteus 

Sphyraena obtusata 

Qeca0terus russelll 

Selar spp. 

Selaroldes spp. 

caranx spp. 

Heqalaspls cordyla 

Chorlnea"ls spp. 

Blaqatls blplnnulatus 

Cvoselurus spp. 

Huqil spp. 

WY.neaµs spp. 

Tylosurus spp. 

He•irbamph~ spp. 

stolephorus indlcus 

Dussumierla acuta 

Sardlnella f lm)>rlata 

Sardlnella longlceps 

Cbirocentruo dorab 
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Terubuk 

Kellbung 

Tengglrl papan 

Tengglrl 

Layur 

Tuna 

cakalang 

Tongkol 

Ikan-lkan lain 

Rajungan 

Kepi ting 

Udang barong 

Udang wlndu 

Udan9 putlh/ 

Jrebun9 

Toll shad 

(Chinese Herring) 

Indo Paclf lc 

mackerel 

Indo Pacific 

Spanish mackerel 

Clgpea <Alosa> ~ 

Rastrelllnger spp. 

Scollbero110rus 

quttatus 

Harrow-barred Scollberoaorus 

Spanish mackerel CO!l!!!rsonl 

Ralrtall Tr!chlurqs spp. 

Tuna Tbunnus spp. 

Blgeye tuna Parathunuus obesus 

Broadblll/Svordf ish Xlphias spp. 

Indo-Pacif lc marlin iflkalra spp. 

Indo-Paclf lc Istlopborus orientalls 

Sklpjack tuna Katsuwonus pelamls 

Eastern Little Tunas Butbynnus spp. 

All fishes other 

than those listed 

ab~ve 

Swl-lng crab 

Mangrove crab 

Spiny lobster 

Tiger prawn 

Banana prawn 

Scvlla serrata 

Panullrus spp. 

Penaeus monodon 

Penaeus seaisulcatus 

renaeus merquiensls 

Penaeus lndlcus 
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Udang dogol 

Jenis-jenis udang 

lain, seperti, 

rebon, udang pasir 

Binatang berkulit 

keras lainnya 

Tira• 

Slll(>ing 

Reals 

lteranga darah 

CUil •.-cuai 

Sotong 

Gurlta 

Blnatang lunak 

lalnnya 

Penyu 

Terlpang 

Ubur-ubur 

Blnatan9 alr 

lalnnya 

Rumput laut 

Endeavour 

All shrill(> other 

than those listed 

above 

All cr•1stacean 

other than those 

11sted above 

cupped oyster 

Scallop 

ClallS 

Blood cockles 

common squld 

Cuttle f lshes 

octopuses 

All Molluscs other 

than those listed 

above 

Mar baa turtles 

Sea cucumbers 

Jelly f isbes 

All aquatic animals 

other than those 

listed above 

Sea weeds 

Metaoenaeus f:PP· 

ciusostrea spp. 

••1lua spp. 

Meretrlx spp. 

Anadara spp. 

Lollqopldae 

Sepia spp. 

Qctopu spp. 

Chelonla aydas 

Stlcbopus spp. 

RbopileM spp. 

luche• spp. 

Graclllarla spp. 
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58. Tongkol 
Aaaism.z.d 
Fripte mackerel 

59. Komo (Tongkol) 
Eutlrynnus •/finis 
Eastern litde tum 

64. Tuna matabesar 
11auuaa obaus 
llipye tuna 

60. Cakalang 
Ktlnuwotllll peltunb 
Skipjack tuna 

.. 

, 

Ms.: 50cm 
Cs. : 25-iO cm 

< 

Ms.: 195cm 
Cs.: 40-170cm 

-­...,-
Ms.: 100cm 
Cs. : 50-60 cm 

Ml.: 90cm 
Cl. : 40-eC> cm 
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8. lemuru 
SoTdinelltl lon,icqs 
Indonesian oil sardine 

34. Selar kuning 
SUuoidn leptolqll 
Ycllowstripe trcvally 

" 

Ms.: 15cm 
CL.:12cm 

Cs.: 10-15cm 

Ml.: 20cm 
C..: 15cm 
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S6. Tengiri -
~ COllllflllSOni 

Bured Spmmh mackerel 

' S1. Tengiri papu 
~,.,,,.,,,, 

Spotted 5plnish mackerel 

Ms.: 82cm 
Cc. : 45-56 cm 
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PERllC.ANAN LAUT/ MARINE FISHERY 

hrainn 
Paalai P'ropinai 
Oou ... 1'ro11inc• -

..._.... - Tor.I 

.. ,._...._Subror.I 

8AllAT D.I. Ac:lh 

SUMA TERA Suma- "'8ra 
s..m.-e.r.1 
lentllulu 
Larn PU ftl 
.. tu-leh-Subro,.I 
~8-1 

S£LATAN 
Ja-l•nelh 

JAWA D.I. YOIYelwla 
~Ti'nur 

Sil.AT 
s.. J-lah - Sub row 
D.I. Ace!\ 

MAL.AKA Sume11ra u..ra 
"i IU 

~ J-llh - Sub'°"' 
TIMUR Jembi 

SUMA TERA Suma1eras.i. .... 
L1mpun1 
Sub p.n.lah - Sub ror•I 
DKI Jaklrll 

UT ARA ~...,., 

JAWA .a-Taf19M 
J-Timur 

BALI· Sult~ - Sub ro_r•I 

NUSA 
Bali 

TENGGARA· Nusa1enggara Baral 

TIMOR Nusatanegar1 Timur 
T~Timur 

SE LAT AN/ Sub jurnlah - Sllb 10111 
8ARAT IC.1liman11n 8ara1 

KALllllANTAN Kaliman~an T enoati 

TIMUR Sub jurnlah - Sub IOl•I 

KALllllANTAN Kalimantan s.latan 
Keliman1an Timur 
5' b i'Mnlah - ~·b tot•I SELA TAN 
Sui-,i Selatan 

SULAWESI Sui-~ Tenggara 
Suli iumi.h - Sub IOl•I 

UT ARA Sui.we,, Ular1 
SULAWESI Su1a-11Tenph 

Sub ~ Sllb rar•L-MALUKU/ Melui.. u 
IRIAN l11•n Java 

-
~ 1.3. 
T~ 

Jumleh 
Tor.I 

313MO 

11411 
3127 
1911 
&347 

"" 450 
1712 
3072 
2392 

62 
3 256 

35480 
3207 

17199 
1S274' 
13135 
1115 
7 791 
3629 

54308 
l820 

12 100 
II 594 
28 792 
36674 
12 740 
11 053 
11 839 

1 042 
8808 
5160 
3648 

13116 
.. 601 
8 595 

43621 
28J5J 
15 275 
37 557 
28 744 
8813 

- - - - - - - - - -
.. ' 

Jumleh peHhu/kepel penengkmp perik8nen ltul menuN1 beterny1 perlhu/kepel, dHrlh pereiren P'"lli dlln P'rop1n1i, 1114 

Number ot ,,,.,;,.. tilhinf boln b~ liu ot bol •• coan•I .,.. •nd l'rortlnH • r Nf 

K111190rl perehu - Siu ot fi1hln1 "°91 

- -
l'erlhu 11npe mD10f - Non power«J bCMr Kepel mo1or - In• boHd ""'ror 

hrellu pepen ·l'Mnlt b11lld bolr 
Mo1or 11ml)lll 

Sub Our·Do9rd Sub II II- 10 5" I 0 20· 30 30. llO llO. 100 
iumllh Jukunt 

Kee II Siding e ... r moror jumllh f.iT GT GT1 GT GT GT Subror.I o.our S11b ror11 
boll Str11ll 11Mdi11m ,_.,,. 

211121 11'112 117151 314N 11111 11711 31122 24777 4 2'7 , 1113 7tO .. ... 
1'217 11'1 4121 2U7 113 2377 , 711 10M ,.,7 211 .. , , 
2n4 a35 1 213 "'' 331 671 4l2 203 211 13 - - -
54111 3 781 1576 1"1 .. 557 8111 1117 1111 124' - - -5132 1 384 1840 1121 282 911 291 110 IOI 71 4 1 1 

833 159 111 2211 llO 11 180 113 17 10 - - -
2SIO 2SIO - - - 161 1 1 - - - - -3IOI 2792 855 211 - 4'312 4'12 31 211 77 .. - -653 431 55 167 - 2331 84 211 4& 13 - - -
816 816 - - - 1183 393 - 240 ... II - -- - - - - 12 - - - - - - -2439 1 545 800 14 - 802 11 10 II - - - -

20201 74 11741 7 I02 471 1175 14'304 12 2IO 1341 413 212 - -1403 74 517 511 293 1 021 783 401 300 82 - - -
1466 - 5094 4 372 - . 210 8323 73111 1111 281 121 - -
9332 - 8138 3 011 183 744 "1118 •Ul3 488 121 t1 -: -
MOO 520 3514 1111 370 1222 1113 1030 472 11 - - -427 - 177 250 - .. , 284 1 244 40 - - - -
4065 120 3085 811 11i1 702 3 024 2 874 144 I - - -
1908 400 432 867 209 511 12011 912 288 I - - -

21111 5251 10009 1015~ '447 24IOI 173" 411 311 311 313 1111 , 
S18 - 429 28 61 470 832 216 1118 281 81 11 -

5431 549 2 134 2 81& 132 6 448 221 1411 ~ 7 13 - -
3076 1 509 528 I 034 5 80211 493 30 12 to 215 142 1 

18642 3 200 6918 7 275 I 249 9962 188 10 183 ,, 4 - -
212il& 24 767 3873 521 125 1 U73 311 250 37 7 1 - -10;JIH 10 .Jlll - ---------·-=-- - -,-306---···-37- •. -·-.;;- . -·111-···-· ··7·· - - -

7 339 6890 449 - - 3 704 10 10 - - - - -
10597 6 527 3 424 521 12!) 974 268 240 27 - 1 - -

953 953 - - - 89 - - - - - - -
4690 191 2 133 2096 270 1678 2 442 I 831 4&& '\02 42 1 -
2 sir. 24 84!) 1 380 270 1 676 965 470 361 91 42 I -
2 171 167 1 288 718 - - 1 477 1 381 10!> I 1 - - -
5036 454 2 185 2 328 69 4 056 4104 3441 522 131 1 1 -
2 337 454 696 I 161 26 658 I 606 I 406 186 14 - - -
2699 - I 489 1 167 43 3 398 2 498 2 043 336 117 1 1 -

35680 17145 11 248 5354 1123 7 254 &14 ~l~ .. J!L ____ H . 24 I -
20 »JJ / IS14 7 619 4377 1 123 6 792 628 <110 188 8 i& - - 2 -
14 747 10131 3 629 987 - 4C2 66 5 4 45 8 4 -
32 218 :5 645 4 221 2104 248 5 267 72 2 5 10 20 35 -24 337 21 287 1 674 1 257 119 4 3311 72 2 11 10 20 35 -

7 881 .. 3!>8 2 547 847 129 932 - - - - - - -
...... ~21s~ _ . _ ~ !6-!.,. ___ 2CU1! .... ! ~" 2 517 768 I 602 487 -1112. a2t 

- 17 72 84 II 43 
::0681 29599 4'3 651 :? 724 4&2 2GI - 17 n 66 38 11 I 11 974 10967 fit66 3 240 74!1 316 781 226 - - - 18 28 32 I 

- -
S.1u'" : lulh 

tJnlr : No. 

100.200 ~~ GT 

1'1 a 

- ... 
- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- .. 
- -- -
2 , 
- -- -
2 I 
- -

17 3 
17 3 - -- -- -- -- -- -- -- -
- -
2 i 
2 2 
- -- -- -
- -

121 77 
24 33 

1"4 44 
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PERIKAN'\N LAUT I MARINE FISHERY 

!!!!!!. 
Tab,. 

1.5. 

Jenis ikan - Sp« in 

Jumli.h - Tora/ 

- IKAN - FISHES 

'""'tbel ... - lnd;.n halibufl 
lk- liclah - Fi•I lish•• 
llr.an n<'mei - Bomba'lf duclr 
i>epere .. - Pony fish•/Slip mouth• 
Manyung - SNc•rtW..1 
Scioso .. Lt11t1d tisheJ 

8iji"""9U - Goar fisltn 
i :1<.an gr·o,1111ro1 - Grunr.r.IS-.rlips 

l titan me<ah/8...,b9npt\ - Rftls~n 

Ker- - G1ou,,.n 
Loncilll\ - EtryHfOIS 

Kak_, - Giat>r .._, perch/Ba1amundi 

Kurisi - Trndfin blNms 

s .... ~ - Big•yn 
El..°' kunif'11ipisang-piqng - Ye#ow rai//Fusili.:TJ 
C.•1l~hiTige waj.o - Croalt•n. drumJ 

Cucu1 - ShMlr 
Pari ~ Rays 
8-alhi1em - Bl.cir pomfrer 
8-lputih - Siltter pomfret 
Alu--1u - Bau.cudas 
lkan layang - Scadl 
Selar - Tre11a#ies 
Ku- - Jach CfW¥all/a 
Te1engkelo. - Hardr•il 1cads 
Oaun twlmbu - au-. lisll•• 
Sunglir - ,.•inbow runner 
IQI\ 1erbang - Flyitlf fishes 
S.lanak - Mullers 
Kuro/Sen.ngin - TrNdt.ns 
Ju1ung-1ulung - NHdle fishes 
Teri - Ancllo11ies 
Japuh - R•inbow s•,.di~ 

T"mt>ang - f,;ngesc./• s•tdif'ella 
l"muru - ,'nd;.n oil Jardine//• 
GC#lOk·golokiP•r.a .... g Pil'"ng - Woll he11.ng• 
TMubuk . - Toli1had (Chine1• heuin9J 
Kemb .. ng - Indian macAenls k Tcn'19ort l)apan - lndO pa•ilic Aing m.c•e1el• 
Tengg11i - Na11ow barred Iring m•c*ere/ 

· l~vut - H•irrillls. CUflMU fishr• 
. : T~n• - Tun.1• 

C•IL~l"ng - $Jupi«A runa 
T ....glo.ol - £ ... ,,,'" lirrle IUIMJ 

L~1nnyA - Or hen 

I> pa.,. 
tn,ludt:s , .•• u:ht'"J l1u1u T1mu1· Trmu1. nut.,,,.,.,,,.,,,,,~ JC'IAJ'-'frl/ bv JPfl!IC'•t"J. 

Produksi pt1rlkanen lau1 m111uru1 j1nis lk11n, 1978 - 19M rl 
Mar/M liah.,.,, producrlon b'lf JPKi•, r911 - 1984 r.' 

1978 I 1979 I 1980 I 1981 

, 221316 I 311744 1394110 1408 272 

1029 335 1120 669., 1 211111·1 12oe113•1 

2 611 5655 2 538 2 901 
, 700 2632 1·205 1 937 
7 963 5 274 7 413 4 87'l 

37 751 41 235 43 838 34 544 
20204 21 pq5 24 085 26655 
5479 5336 5015 1 292 
7 269 7 427 8 413 2350 
3 269 3 728 4 710 3 785 

166118 17 806 20190 21 1111 
6005 6087 7 032 6 701 
8196 9547 10696 121113 
9 314 8458 10938 11845 
a.::: 9859 9 939 8 266 

968 1 110 1 332 1 079 
8403 10087 9953 7 835 

25960 26 74? 34 344 18641 
19189 20 254 28174 29007 
11148 •· 11 147 14 681 14 167 

5 732 &988 6959 8142 
5 750 8809 9419 8469 
3 571 4076 5 018 5095 

69284 78 162 64 107 851537 
36 212 47 094 47 533 48189 
9979 8 910 9 771 11 324 
6179 6 705 6539 6968 
3944 3 360 3 648 7135 
3 033 4447 4 909 3 821 
8325 14 321; 13 249 13 260 

12 68!1 14 430 15964 15390 
11 108 9468 10 706 10 879 
17 778 19648 17 939 18085 

105 368 96 11.7 101 002 99881 
5 167 7 304 6 839 9483 

75627 79 168 92646 108 714 
49 617 45625 52 354 44 172 
8884 9 529 11 043 11 375 
2 223 1 483 1 493 2 074 

78 790 84 485 83 590 85 747 
4047 5 165 4 254 5 249 

26 394 21111 35 H16 31382 
13 267 12 717 11 694 10 735 
13 412 17 899 20 898 25 239 
33 51!i 42 834 51 818 57 430 
55 244 66 582 76 1':J1 87 731 

163 195 183 716 208 186 190 993 

I 1982 I 1983 

, 490 719 1112019 

, 326 447 , 467 824 

9660 1 540 
li940 1 121 
7064 16 948 

38 961 36 602 
30952 33 389 

871 2 811 
3285 3 280 
5034 5 '1811 

22110 27 453 
1598& 91518 

. 13 877 14 580 
91597 14 158 
8 194 10 823 

877 1144 
8 1515 10572 

18 138 191178 
3031U 33 820 
14668 111257 

8 508 7 970 
9746 15 487 
8294 7 089 

77 3111 91 937 
62 394 64 737 
11 380 13 988 

7 499 8 798 
8 !104 7 164 
3 813 :\893 

,, 418 12 098 
15 943 19 289 
13 488 12 747 
20 399 19 196 

104 575 104 690 
10938 11 416 
98 980 104 617 
56987 90900 
11 585 13 345 

2 rC37 2 884 
99 311 95 738 

5 653 1122 
42 727 47 289 
15 846 19 364 
28 080 26 088 
61 577 76 790 

106012 103 878 
204 201 :n1 lfl!l -

<;;o""r<:.a.. f",· s c... ~ ~ i c· S Sfo ·u ~ 1,·r ~ 1 T~, a( 0 "" ~ s; 1,.. (~) 

I 

- -
S•1u1n Ton 
Unit Ton 

1984 

, 712 804 

1 11291553 

2683 
1 730 

13 960 
36940 
34 782 
1870 
3 764 
5323 

215 275 
9285 

14589 
12609 
10282 

9515 

11 039 
20 7111 
315 998 
15 7111 
85&4 
9111 

7 105 
13112113 
Hin 
14 145 
8 258 
5 333 
2 795 

13 760 
16 771 
12 115 

21 908 
109 299 

12 229 
109 393 
·79 36& 
11 786 
20017 

114 281 
8100 

42 293 
20515 
30697 

I 80858 
103 179 

I 237 262 
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---------------------------------· 
:HHdi114:Sli8 llADlll6 : DESCRIPTllJI Of &OOllS :(.p.DUTY ::;ATT:VAT :St.I.ES TAI .:ill: RE~S : 

:-------:------------:--------------------------------------------------:---------:----:----:------------:----------~ 

:cs.01 :11rticlts of Htar1l cart: 
lOO :Parts of fis•i•g •tl 

CHAPTER 51. llAll-llADE FilllES ICOITlllOOSI. 

:Ht•diaq:SUB HEADING : DESCRIPTllJI OF &OOllS 

:1zo1 r ,, 

:lap.DUTl :GATT:~~T :SAi.ES T~l ::;n: R~S : 
:-------:------------: ------------------------:---------:----:----:------------:---------: 
::51.01 :tara of 11•-11dt fibres lcanti1ousl not put up 

:for rthil ult: 

:of polr .. ue fibres: 
:11o1-tnllrltl yin, ut1istltl or 1itb • tlist C111 
:1ot 111n tba SO tan •tr 1ttn: 

122 :For tht 1st in fi5'i1g net 11111f1cturi1q 

DIAPTER 73. IROll MC srm MD ARTla.ES THEREOF. 

:tt.1di1q:SUB HEADllli : DESCRJPHIJI OF &ODDS 
:---:-----: 
:73.07 :. :aJDDH, ~illlls, sins •Al. sllttt bars licludinq 

:ti11pl1t1 iarsl, of ira1 or stttl: 

910 :tinpllt1 lairs 

CHAPrER 85. ELECTRICAL llACHlllERY MID EDUIP1101T; PARTS THEREOF 

:tt.1di19:SUB HEADllli : DESCRJPTillll OF &ODDS 

:USI 5 10 

:l9j1.DIJTY :GATT:VAT :SAi.ES TAX on: RERARKS : 

:---------:----:----:------------:----------: 

:uo1 5 10 

:1111.DUTY :&ATT:V~T :SIU.ES TAX on: REftARr.S : 
:----:---------:-------------------------------:---------:----:----:------------: ----··----: 
:~.01 :11otors nd 91t1trltors: 

: D.C. 10tors &nd tntnto~: 
Ill :Ja c01Pltt1lr tnocted do1111 conditions :1301 . 10 J 

119 :Dtbtrs 30 10 

;·tber 1ators icl1dint univtrsil IAC/DCI: 
121 :1n C01Pltt1ly tnocted do1111 conditions :1301 • 10 • 
129 :otlltrs )0 10 

:u. 9en1ntors 
131 :1n C01Plet1ly tnocted do1111 condition~ : (41)1 • HI J 

139 :ot11tr1 30 10 

:&tilerati19 Hts with inttrHI colbustion piston 
:t119ius1 

200 :&tn1rati1q sets. consistin9 of 1 : !401 lO 10 
:9111tratnr •lid Its pri11 10vtr, 10U1tlll for 

:'11i9ntd to ~' tounhdl toqt~htr IS iunit or on • 
: COMOf'I bHt 

:&5.08 400 :starttr .otars •no 9t111rators ldynt•D ~lld : 120> Iii Iv 
:.iternatorsl 
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b. Trins;x•:-r> .,f surface circul.1tion in million 
:;i' ;ec. - up?:c.-llrn~. o sinkin,i:t. 

c. ToroE:raphy of sea level in cm. 

-
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b. Transports of smfac~ circul.ati°" in million 
mJ /sec.. ~ 'Jpwelling, o sinking. 

c. Topography of sea level in cm. 
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Plate 5. a. Surface currents in October. 

::- Tr.insports of surface circubrion in millic.n 
:n! ·sec. _._ upv•clling, o sinking. 

c Toro.irraphy of sea lc\·cl in lm. 

MO" 
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sr-•n ASSWWWllS OP THE S!At'US or SBLBCrlD 
llDID nSBDIBS USOUKCBS II IIDOllSU 

lztimatecl 
llSr (at) 

Bal.i-l!B-ft'!-!imor 
D-.rsal ti8ii/elariap 
PuMi4 ahriap 
s.al.l pelq:lca 
Oil urd:inn 
'fml• 
Sripjaclc 

I S-tll Cout Sal-•i 
:0-.nal f isll 
Peaui4 Uriap 
S-1!. pelac1.ca 
~Ilg Fiah ro.g_ 

Sortll Coat Sal-si 
D-.nal f'illll 
h••ici ·.nap 
s-11 pe qica 
Tua 
Sld.p,jaclc 

llolaccu 
»-mera&l tish/ahriap 
hueid ahriap 
S.11 pelagiCll 
'fmla 
Sld.pjack 

Iriall l!z!. 
D9aer'8&1 tiab/ehriap 
haa•id ehriap 

s/I. 
1/1. 

48.000 
n.ooo 

1/1. 
1/1. 

'4.000 ., .. 
114.800 

f '5 

l/J. 
1/1. 
1/1. 
1/1. 
1/1. 

18.000 
5.200 

n,ooo 
1/1 
1/1 

7,000 
4,700 

1979 Standardisecla/ 
Ludiap Fishing Ufort 

(at) Opti..- 1979 

19.400 
400 

48.700 
24.000 
2,,300 
1,,300 

to.aoo 
720 

,4,,200 
2.900 
8,500 

16,,598 
5 .. 122 

25,,8,, 
2,100 

10,999 

I/A. 
I/A. 
494 
I/A. 
I/A. 
I/A. 

187 
I/A. 

1,972 
2,700 

I/A. 
I/A. 
'tJ/A. 
I/A. 
I/A. 

340 
15J 

1,650 
I/A 
l/J. 

I/A. 
l/l 
464 
190 
I/A. 
l/J. 

2°' 
I/A. 

1,910 
2,262 

l/l 
I/A. 
I/A. 
l/l .,, 
207 
165 

1,268 
l/l 
f/l 

LeYel of 
IEploitatioa. 

1/l 
l/l 

1'1117 IEploi ted. 
1'1117 Bzpl.oitecl 

s/A. 
I/A. 

Oftruploitecl 
I/A. 

1'1117 IEploi ted 
Koderat•l7 

l/l 
1/1. 
l/l 
l/l 
I/A. 

Dnelaping 
hl.ly Exploitecl 
Dnelopiag 

1/1 
I/A 

7,20J 
4,900 

50 
39 

74 Pully Ezploited. 
54 Pully Exploited 

,r C SOWlCI: Dwipu1ggo (in pr ... )~ 

I 
I 
I 
I 

a: For c1 .. raal apecies, lnela of tiahing ettort are eatillated uaiag otter 
tr•lera •• the ataaUrd •aaure (•1) ancl aHi&niq values beaecl on 
etfectiYen .. a to au. other cl•ersal gear operating in a particular area. 
For pelagic apeci .. , pur•• Hinera are used as the standard uaaure ot 
tiahiag effort. 

b: OYerexplited in nearahore w.t•ra but underexploited in ottahor• waters. 
c: I.net. of tiahinc effort !or th.ii tishe17 are detiaed by DW1ber o! trap• 

(palclaiJa). 
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I TABLE: 

:m: 

I 

Vll.lllE/EIPORT YAl.1£ OF FISH PRODUCTS II EAST llDOllESIA 1981-1985 

PRDVllEE 1981 1982 1983 1984 1985 
:-----------------------------------------------------: 
lYll.llE : VALi£ :YOUllE : VALUE :VOLllE : YAllE :YCLUllE : VALUE :VOLlllE : YALIE 
: !Toni : UOOO USS>: !Toal : UOOO USSI: !Toni : <1000 USSI: !Toni : 11000 USSI: !Toni tUOOO USSI: I :-----------------------------------------------------: 

: 1 :BALI 2956 5140 287~ : 4729 2291 3066 : 2227 : 3002 : 1809 : 2482 : 

I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 

: 2 lllEST - TEll&6ARA: 
: l : EAST lllSA TEll&6ARA: 8153 2833 17635 
: 4 : EAST TilllR 
: 5 :lllRTH SllAESI 465 438 7822 
: 6 :COORAl. SULAIESI 
: 7 :SOUTH SULAllESI 5233 22219 6786 
: 8 :SOUTHEAST SULAllESI: 1>72 I 570 766 
: 9 : llAllJ(IJ 966 : 30864 8407 
: 10 : IRIAI JAYA 7961 : 25084 7196 

Source: Directorite &eneril of Fisheries, Jikirti 

14 
6077 

8605 

29516 
548 

29115 
24019 

- I 
I 14 : 28 : 

5784 1977 : 542 : 332 : 46 : 20 : 

3733 2124 : 474 : 726 : 768 677 : 
l6 : 65 : 277 598 : 

8051 28442 : 9117 : 35043 : 11204 34978 : 
3525 2190 : 1428 : 1054 : 1927 2518 : 
6737 30428 : l8lS : 23945 : 5547 26973 : 
8941 23788 : 12291 : 22201 : 13837 24556 : 
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· VOLUME & VALUE OF FROZEM TUNA/SKIPJACK 
EXPORIED FROM N.suLAftSI 
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VOLUME & VALUE OF FROZEN TUNA/SKIPJACK 
EXPORlED FROM SE.su..AWESI 
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VOLUME & VALUE OF FROZEN PRAWNS/SHRIMPS 
EXPORlED FROM S..suLAwesl 
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3.2 ...,...-------------------------
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VOLUME & VALUE OF SHARK FINS 
EXPOR1£D FROM S.stJlAWESt 
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VOLUME & VALUE OF SEA CUCUMBER 
EXPOR1ED FROll S.stA.AWESI 
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VOLUME & VALUE OF DRIED SHARK FINS 
EXPURIED FROM *UJIQJ 
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VOLUME & VALUE OF FROZEN TUNA/SKIPJACK 
EltPORIB> FROM MAWICU 
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VOLUME &: VALUE OF FROZEN TUNA/SKIPJACK 
DPURIED FROM lRWt .JAYA 
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VOLUME & VALUE OF FROZEN SQUIDS 
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APPENDiX G: THE PELAGIC FISHERY (TUNA, ETC.) 

a) ne "pelagic• fish stocb (larGe species) in the study region consist of tuna 
and other pelagics as shown below: 

Tona: 

Stipj3ck CKaguwonp m:Jamn) 
Eastern little tuna CEuthygnus affmisl1 

Yellowim mgnpus alblcores) 
Bigeye tuna IT. obesgs) 
Long tail tuna a. topggol) 
Dos tooth tuna <Gymnowdl l9da) 
Albacore (Thgpnus •lelgnp 
Southern blue rm <Tbgppgs macooyjl 

Other Large Pelagic:s: 

Swordf"JSh Xiphias gladjus 
Billf"JSh Marlin Tetraotwus spp. 
Large mackerel, Scomberomorm spp. 
Frigate mackerel, Anm. tlJaprd 
Bullet mackerel Anm. ~ 
Indian mackerel CRastrem1er kananrta). 

Most of these f°JSh are sole piscivi>res, but the h!:tiaa mackerel is a planktivore 
and frigate and bullet mackerel are facultative feeden on zoo phnkton. All, 
no doubt, will feed en swimming crabs, squid and other such animals when 
they are available. 

I In some proviDCM, catches of frigate and bullet mackerel (AJxjs spp.) and 
small tonggol (Tbunnys ton110D are included in th1t landings data for 
Eastern little tuna. 
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TABLE 1: PELAGIC FISH RESOURCE ESTIMATIS 

a) Soesanto, l 91S: 

REGION Fishing Stock Biomass Potential 
Area Density Tonnes t/yr 
1000 km2 t/km.2 (OOO's) (OOO's) 

North Western 
Sulawesi 119 1.74 37S.I 103.S 

South Eastern 
Sulawesi 97 1.74 207.1 84.4 

Molgkas 

North West 
hian Jaya 790 1.56 1,232.4 616.2 

Anfura Sea 160 2.SO 400.0 200.0 

b) Bailey et al, l 91S: 

Coastal Fishing Area Resource Potential Level of Exploita-
Incl. EEZ tonnes COOO'sl tjon. 1981 (9(,) 

Southern Sulawed lSS.l lO<i'tb 

Northern Su;awesi 361.l 17.7 

Maluku/hian Jaya l,S30.0 4.1 

It is important to note that estimates of pelagic rJSb production cannot simply be 
translated into amounts of sustaiaable annual catches without substantial 
uncertainty. DGF (1913) bas tabulated estimates of the marine iJSheries resource 
potential in Indonesian and EEZ waten that are derived from estimates of stock 
density (in tons/km2l. Their estimates for pelagic iJSh in the study region (shown 
in table 2) appear to have formed the basis for yield projections such as those 
mentioned by the ADD (1914, 1916) and B3iley et al. (191S). It is impossible to 
detenlUne the uncertainty in these yield estimates because no information exists 
about the error in the components of the yield function. 
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TABLE l: PELAGIC FISH RESOURCES IN INDONESIAN WATERS 

Region Area Stock Biomass Sustainable 
(OOO's Density (OOO's Yield/yr 
Jcm2 per 1cm1 tonnes) (OOO's tonnes) 

a) Territorial Waters 

West/North Sulawesi 119 1740 207.1 103.S 

East Sulawesi 97 1740 168.8 84.4 

North/West 
lrian Jaya - Maluku 790 IS60 1,232.4 616.2 

Arafuna Sea 160 2SOO 400.0 200.0 

b) EEZ Waters 

North Sulawesi 190 1740 330.6 165.3 

North West lrian 
Jaya 620 1S60 976.2 483.6 

Source: DGF, 1983 

Unar (1982) gives information on catch r•tes obtained by exploratory surveys 
undertakea in 197S by the Directorate General of Fisheries. Catch rates obtained 
using a 22 GT wooden pole-and-line vessel were, around K.endari and Buton, 693 kg 
and S22 kg/day respectively in December; in the Gulf of Bone an average catch of 
2SO kg/day was obtained during the period January to October. Yenmori et al. 
(198S) give the most recent and detailed informatio11 on pole-and-line vessel catch 
rates (see table 3 below). Ag~Jin, without good measures of IJShing effort, it is not 
possible to determine whether changes in catch rate were caused by changes in 
IJShing effort or in skipjack abundance. 
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TABLE 3 

YONEMONI et al. (1985) 

lhmber of tun. fl•bing boata operating in ltJlatern Indoneaian 
water•. 

State e11terprise Private Pi•bing ground 

A 15 A 30 Around llE SUlaweai I. 
(llE SUlawe•U L 1 Banda Sea --Ternate A 8 Vest off Balllabera I. 
(Bal!!lahera) B 29 • • 

c 2 Around Bal•hera t. 
D 1 Western Pacific ~3~ 

AllbOn A 10 A 10 around AmDon, Ruru and 
(llalUkU) ser- Ia. 

c 2 • • 
L 1 Banda Sea and Indian Oce~n 

sorong A 21; HW off Western Irian Jaya 
(Irian Jaya) c ·3 • • 

--- - - --
Biak c 4 HW off Western Irian Jaya 
(Irlan Jaya) D 1 Western Pacific Ocean 

aenoa L 17 Banda sea and Indian Ocean 
(Ball) ----- ------------ ---- -

A: 30 GT pole • line I: 15 GT pole ' line C: > 100 GT pole ' line 
D: 500 GT purse seine L: long line 

TABLE IX 
Monthly CPUE (kg/!iahing day) of Skipjack caught by 30 GT pole and 
line boat• of state fisheries enterprise• (1981 - 1983). 

------------------------------------------------------------------------------------
Sorof\g 1981 625 440 684 759 848 939 549 867 861 ';69 649 343 

198.2 354 526 438 448 411 561 233 183 561 959 822 1164 
1983 670 491 588 905 1414 1144 1471 619 860 1134 991 578 

-----------------------------~-~~---~---------------- -------------Ave. 550 486 570 . 717 891 . ; 881 733 556 761 887 821 695 

----------------------------------------------------------------------------1981 642 
1982 885 
1983 823 

539 808 628 692 
696 854 613 405 
439 606 2183 1491 

591 1648 338 769 725 1038 1401 
261 380 1058 710 927 1064 1268 
760 239 795 1681 1069 802 737 

----------------~----------------------------------------------------------Ave. 783 SS8 756 1141 863 537 756 730 1053 907 968 1135 

----------------------------------------------------------------------------lituf\9 1981 768 684 523 486 685 633 ~98 

1982 589 547 611 il8 646 959 1250 
198l 1065 1399 1384 1542 1453 1188 823 

868 1241 858 555 949 
663 1247 1742 2309 1282 
477 798 731 747 548 

----------------------------------------------------------------------------Ave. 807 877 839 915 928 927 1024 669 1095 1110 1204 926 

------------·---------------------------------------------------------------Each value include• 7 - 8 t of Yellovtin tuna. 
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TABLE 4: FISH SPECIES USED AS LIVE BAIT FOR SXIPJACK. 
POLE-AND-LINE FISHING. 

Sdeatific Name 

PRIMARY SPECIIS: 

Stolephorus heterolobus 
Stolephorus commersonii 
Thryssa baelama 
Sardinella fimbriata 

Smuulm Species; 

Decapturus Jall·oZJes spp 
Decaphurus maruad•: 
Caesio coerulareus 
Rasttelliger brachysoma 
Spratelloides spp. 
Atberinidae 

Mlaor; 

Leiognatbidae 
Upeneus sp. 
Dussumiera 
selar sp. 

Source: Haskoning (1983). 

ladoaesiu N .. e Co••o• N .. e 

kure 
teri 
lompa 
terbang 

la yang 
la yang 
ikor laming 
Item.pang 
djapah 
kawna 

peperek 
gerot 
teri 
selar 

blue anchovy 
anchovy 
thryssa 
fringsc:ale sardinella 

scad 

fusilier 
mackerel 
sardine 
silvenide 

ponyf"ISh 
goatf'"ISh 
rainbow sardines 
bigeye scad 

TABLE 5: NUMBER OF BAGAN AND THEIR CATCH ...... 
Basu Umpus 

Sulawesi Selatan 
Sulawesi Tenggara 
Sulawesi Utara 
Sulawesi Tengah 
Maluku 
lrian Jaya 

Namber 

1,338 
1,791 

830 
SSS 
263 
3SS 

Bas•• taacap (Stationary lift nets) 

Sulawesi Selatan 
Sulawesi Tenggara 
Sulawesi Tengah 
Maluku 

Source: SPI, J 986 

2,998 
662 
129 
410 

Catch1 

(toaaes) 

16,166 
13,208 
7,190 
2,712 
1,319 

967 

20,489 
3,439 

sos 
767 

Catch/ 
basu 

12.08 
7.37 
8.66 
4.86 
S.01 
2.72 

6.83 
S.19 
3.91 
1.63 

1. About IS% of catch is as::nrently suitable as live bait (Anon, 1984). 
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Gamber 6. Atu. 'npe ''mgan apung" di Bau-Bau (Buton) 
B&1rah. Tipe ''bapn apung" di MorotU.. 

Figure 6. Abow Type of "floatinl lift Mt'" In Bau-Bau (Buton). 
Below. Type of "floatinl lift net" In Morotai. 
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TABLE': BAIT l'ISR COlGUMPTION BY SDPJACK POU-AND-LINE ~ 

Date Area Catdl Ne. llackets Catdl/llllcket Dalt Fish 
Ne. Wt(q.) ofBaltU_. No. Fis• Ks- Bllcket1 

Dec. IC.endari 2S9 693 23 10.1 30.1 llO - 2SO 
1975 

Sept. Baton 144 S22 IS 9.6 34.& 5SO - 700 
1975 

Sept. IC.olab 72 2S3 3 24.0 14.4 4SO - 600 
1975 

Source: Kawakami (1976) 

I. One bucket contains 3kg to 4kg of llSh. 
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TABLE 7: MONTHLY En'ORT, CATCidS AND CATCH PD UNIT 
En'ORT OF 100 GT LONGLINDIS1, 1984 (area 71) 

MONTH NO. Df flSR sr1s BODIS ROOK.16~2 

JAN 3220 141 23S792 1.36 
FEB 1614 99 165521 1.02 
MAR. 2420 110 113480 1.31 
APlt. 616 21 46704 1.32 
MAY 6S32 Ill 311Sll I.OS 
JUNE 16S6 72 120096 1.31 
JULY ISS6 92 IS34S6 1.01 
AUG 3Sll 166 293S61 1.22 
SEPT Sl97 230 3152SO 1.3S 
OCT Sl4S 206 343608 1.70 
NOV 4793 166 276111 1.73 
DEC 7074 213 371964 1.90 

44111 1704 2194112 Mean: 1.44 

Source: IPTP, 191S (Bali, Flores, Sawa, TllDor, Bonda, Maluku and Sulawesi Seas) 
from Table 17 

1 Vessels of Pt PerikaDaD Samodra Besar, 1914 

2 These hook rates are comparable to those specified by Sibert (1916) for the 
Western Pacif"ac. 
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TABLE 8: PRODUCDON 01' OIBU PD.AGICS IN STIJDY Allli (1914) 
(tomaes) 

SUel s.ttra Mol.U I. Ja79 

Sbarb 2,694 96 473 ISi 
Scads IS,646 2,334 4.22() 2S3 
Selar spp 6,004 712 s.oaa St9 
Cuaux spp l,9SI l,44S 1,966 362 
Meplaspis cordyla 1,691 16S 1,122 11 
Elptis 1,.269 Ill 172 100 
bispimaolatus 

Stole phorus spp. 8,Sl2 21S 1,978 24 
SardiMlla spp. 34,016 9,621 4.947 23S 
RIStrellipr spp. 12,701 2,209 2,847 S03 
Scomberomoas spp. 3,920 22S 1,7S7 34S 
Other ...la12l _m _Ill --22 

TOTAL 90,13' 17,439 24,76S 2,S32 

Source: SPI, 1916 
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THE PROCEDURE AND TYPES OF LICENCES FOR THE 
MARINE nIDUSTRY BUSINESS 

To arouse the interest. of investors in the marin~ industry sect.or, 
simpiification of procedures for obtaining licences has been stimulated. 

There are four kinds of licences for the marine industr)': 

1. Business licences for ~arine industry enterprises established within the 
framework of foreign investments (PM.'\). The legal regulation is Law No. 
1 1967 re. Law No. lZ, 1970. 

2. 

3. 

4. 

Licences for foreign investments (PMA) and home capital invest.ment 
(PMDN) are issued by the Foreign Investment Coordinating Board (BKPM) 
on behalf of the Minister of Agriculture. 

This is based on the Minister of Agriculture's Decree No. 
565/Kpls/Org/1977 dated October 13, 1977 regarding the authority lo 
issue business licences fa the agriculture sect.or in connection with 
capital investment lo the Chairman of BKPM. 

These PMA and PMDN enterprises are granted lax reduction benefits b:~ 
the government. The would-be investor who chooses PMA or PMDN 
status for his company should direct his leller of applcation for e 
business licence lo BKPM, enclosing a list of investments (Model I/PMA 
or Model I/PMDN) provided by lhe BKPM. 

For businesses using motor 
fishing boat licences (SriG') 
General of Fisheries. 

boats lo haul fish, the Application for 
should be directed lo the Direct.orate 

Business licences for national :;>rivate companies having no PMA and 
PMDN benefits, and in which there are foreign elements (such as capital 
equipment or staff), should be requested from the Directorate General of 
Fisheries by enclosing the application required by the Directorate 
General of Fisheries. 

A company having t.his status (if it uses fishing boats), will be issued a 
Pishery/Mal"ine Industry Business Licence (SltJP) and SIKP by the 
Direct.orate General of Fisheries ac~rding t.o Law No. 9, 1985, and t.he 
Minister of Agriculture's Decree No. 277/Kpts/IK.120/5/1987 dated May 6, 
1987. 

For national private marine industry businesses without PMA/PMON 
benefit.a, aside from the t.wo cases for business licences ment.ioned 
above, should apply for a buaineaa licence t.o the Agency Ch&irman of 
Ma:-ine Industry of the provincial &'OVernment in which the company will 
be located. 

The appropriate law in this case is Government Provision No. 64, 1957. 

The Fish hauling licenHe for foreign boats that will operate in 
Indonesia's Exclusive Economic Zone, usually called an agency license 
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t-usiness (Usaha Lisensi), is requested from the Directorate General of 
Fisheries by enclosing the content lisl required. The company will 
become an agent in Indonesia and should have a SIUP. The laws 
covering this license are Regulation No 5, 1983; Government Provision No. 
15, 1985; the Minister of Agriculture's Decree No 473-
A/Kpls/IK.250/6/1985, No. 476/Kpls/IK.120/7 /1985 and No. 
477 /Kpls/IL/120/7 /1985. 

Tc- requesl a license for fishery business, a work plan which covers lhe 
'vaowing items is neec!ed: 

I. Establishmenl documenl/certificale. 

2. Capital: concerning the structure of PMA., PMDN or a national 
private business without PMA/PMDN benefib. 

3. Business field: concerning hauling, processing, collecting as well 
as the types of fish to be hauled or processed. 

4. Business region: concerning the location of processing. 

5. Boat: the country and date of manufacture, the size and type, 
the hauling equipment used, the method of purchase (rent/buy), 
the price, elc., should be explained 

6. The number of boats lo be operated. 

7. The anchorage. 

8. The number of staff needed {Indonesian/foreigr.). !! 
staff are needed, the country of origin should be stated. 

9. Production capacity <.Hd marketing. 

Source: !;uletin Warta Mina, Jakarta. 

foreign 
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t.a. TRADE REGULATION - EXPORT OF MA~INE F'ROOUCTS 

To export marine products, eac:-. fishing company should 
have an Export Producer Identi'ty Number <Angka Penqeni:l 
Ekspor Pr~dusenlAPE> issued by the Minister of Trade. 7he 
issue of an APE is related to the Permanent Business 
License \Izirt ii:saha Tetap/IUT> issued by the Minister of 
Agriculture based or. Decision {SK Men. Tani No: 277 /'87, 
article b. 

All Indonesian fishin') comp~nies haulin-l fish in Indonesia 
and/or in the Exclusive Economic Zone <EEZ>, may export 
products directly from the fishing area to the importer 
country <Minister of Agriculture, Decision No: 277/"87, 
article 1m. 

All fishing boats operating in and departing fr.:Jm fishing 
areas in Indonesia·s EEZ should report to the appointed 
port official <Minister of Agriculture, Decision No: 277 /"87, 
article 11). 

The quality of each •arine commodity exported is 
supervised and should follow the production standard 
\Sta»dar ProduksilSP> established by the Minister of Trade. 
Quality is supervised through a Quality Statement <Surat 
Pernyataan Hutu/SPM> and a Quality Certificate <Serti'fikat 
Hutu/SM>, based on the Deci~ion of the Minister of Trade 
<SK Men. Perdag> No: 872/"85). 

For fishery commodities there is a different production 
standard called the Indonesian Agricultural Standard 
Fishery <Standar Pertanian Indonesia Perikanan/SPI-KAN>. 
Therefore all existing production standards are revised 
based on SPI-KAN in accordance with the Trade Minister's 
Decision No: 994/"SS. 

The implementation expenses for sample withdrawal and 
quality testing are borne by the exporter, according to the 
Decision of the Director General of Foreign Trade CSK Dir. 
Jen DAGLU> No: 59 /"S~. 

1.b. TRADE REGULATION -· Il"ff'URT OF MARINE PRODUCTS 

Import trade is conducted by companies having an Import 
Identity Number CAngka Per19enal l•port/API> t3r Temporary 
Import Identity Number CAngka Pengenal Ia port 
Se•entara/APIS>, or Limited Import Identity Number CAr19ka 
Pengenal Iapor Terbatas/APIT>. The import requirements are 
stated further in the Decision of the Minister of Trade No: 
28/"82. 

As long as Indonesian fishing companies are not able to 
fulfill the needs of domestic fish-processing plants, 
fishery products taken by foreign persons/legal 
institutions from the Indonesian EEZ to be processed by 
Indonesian companies are not affected by these import 
requirements <Minister of Agriculture, Decision No: 277/"87, 
article 10> .. 

Specific 
out by 
165/'83>. 

to fish-flour commodities, .all imports are carried 
PT T JIPTA NIAGA <Minister of Trade, Decision No: 

For other fisher 
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1.c. TRADE REGULATION - IMPORT OF l"!ARINE INDUSTRY INPUTS 

To import of capital commodities <such as: fishing 
equipment, freezers, ice-making machines, insulation 
material, canning machinery, fish-meal manufacturing 
equipment, etc.>, the ca.pany or the capital investor having 
a permanent license <Surat Persetujuan Tetap/SPT> can 
request tax exemption/iinpOr"t duty ~eduction for a Main List 
of Capital CorM1odities or Raw Materials as required by the 
Investment Coordinating Board <Badan Kordinasi Penana•an 

Hodal/BKPM>. 

There is no obligation for businessmen to buy domestic 
fishing boats. They can buy new or second-hand boats from 
foreign countries. 

Motor boats up to maximum size of bOO GT, and used 
exclusively to catch fish, will not be granted a reduction 
in import duty <Head of the Investment Coordinating Board, 
Decision No: 2/'86). 

The import tariff for fishing boats is stated in point 2.c. 

1.f. TRADE REGULATION - LICENSES 

A Limited Import Identity Number <Angka Pengenal I•por 
Terbatas> is issued by the Investment Coordinating Board on 
behalf of the Indonesian Minister of Finance. This license 
is used to import capital commodities or raw materials to 
be used in production processes for capital investment 
projects approved by the government <Investment 
Coordinating Board, Decision No: 10/'85, article 13). 

A Limited E~port Identity Number <Angka Pengenal Ekspor 
Terbatas> is issued by the Investment Coordinating Board on 
behalf of the Indonesian Minister of Finance. This license 
is used to export domestic products of investment projects 
approved by the government <Investment Coordinating Board, 
Decision No: 10/"85, article 13>. 

2.b. TARIFF POLICIES - IMPORT OF MARINE PRODUCTS 

Import duties for various fishery commodities are listed in 
a book, Da"ftar Tari-f Bea 11asuk pada tahu11 198~, publi ied 
by the Ministry of Finance. 

2.c. TARIFF POLICIES - IMPORT OF MARINE INDUSTRY INPUTS 

The import of capital commodities and raw materials is 
subject to the import duty published in Daftar Tarif 811a 
~asuk pada tahun 198~. If investors request ex~mption from 
or reduction of import duty, they must wait for the import 
duty approved by the Investment Coordinatina Board. 
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Based on the Decision of the Minister of Finance <SK 
Menten Keuangan No: 23/'87>, import duty for fishing boats 
with a seine and other fishing boats, factory boats and 
other boats used fc>r catching fish weighing 750 DWT or 
less is SX, and 107. for value-added tax <Pajak Pert.-bahan 
Hila.i). However, the import duty for other kinds of fishing 
boats is 107., and 107. for value-added tax. 

~.a. FOREIGN INVESTMENT - EXPORT OF MARINE PRODUCTS 

A Limi'C.ed Export Identity Number is issued by the 
Investment Coordinating Board on behalf of the Indonesian 
Minister of Finance. This license is used to export local 
products of capital investment projects approved by the 
goverrwent <Investment Coordinating Boar~ Decision No: 
1oras, article 13>. 

3.b. FOREIGN INVESTMENT - IMPORT OF MARINE PRODUCTS 

A Limited Import Identity Nwnber is issued by the 
Investment Coordinating Board on behalf of the Indonesian 
Minister of Finance. This license is used to import capital 
commoc!ities or raw materials needed for production 
processes of capital investment projects approved by the 
government <Investaent Coordinating Board, Decision No: 
10/'SS, article 13>. 

Import tra•1e is conducted by companies that have an Import 
Identity Nuf'lber, a temporary Import Identity Number, and a 
Limited Import Identity Number. 

3.c. FOREIGN INVESTMENT - IMPORT OF MARINE INDUSTRY INPUTS 

To import capital coauaodities <such as: fishing equipment, 
freezers, ice-making machines, insulation material, c.anning 
machinery, fish-meal manufacturing equiptment, etc.>, capital 
investors who have a permanent license (Surat Persetujuar1 
Tetap/SPT> can request exemption from or reduction of 
import duty on the main list of capital commodities or raw 
materials <Da'ftar Ir1duk Barar1g Hodal atau Bahan Baku>, as 
required by the Investmen~ Coordinating Board. 

There is no obligation for businessmen to buy domes tic 
boats for catching fish. They can buy new or second-hand 
boats from foreign countries. 

Motor boAts used exclusively for catching fish with a 
m•i<imum size of 600 GT are not gr anted a reduction in 
import duty <Head of the Investment Coordinating Board, 
Decision No: 2/'86>. 
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FOREIGN INVESTMENT - TAXATION 

Since 
longer 

the new tax regulations were issued., there is no 
a tax holiday for businessmen. The tax regulations 

Coordinating Board \Decision No: 10/SK/1985., dated April 27, 
1985>. The Decision contains the following articles: 

Article 1. 

Article 2. 

Article 3. 

Article 4. 

Article s. 

Article b. 

Article 7. 

Article a. 

Artie!~ 9. 

Article 10. 

Article 11. 

Article 12. 

Article 13. 

Article 14. 

Article 15. 

Request for new and expanded capital 
investments. 

Request .for· changes in capital investment. 

Request for import duty reduction. 

Forin of request for capital investment. 

Requireme.1ts for request for capital 
investmer at. 

Details of request for changes in capital 
investment. 

Submission of request for capital 
investment. 

Approval of the model I request. 

Approval of request for changes in capital 
investment. 

Validity of temporary aqreement. 

Schedule for project c:::mpletion. 

Schedule for implementation of project 
expansion. 

License for impl~mentation of capital 
investment. 

Schedule for completion of request ~nd 
license. 

Completion of approval of model IV of tt.e 
list of capital commodilies and raw 
m~terials. 
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Article 10. Coapletion of foreigners . work per mi ts. 

Article 17. Supervision and control 1nethods. 

Article 18. Report methods. 

Article 19. Capital investment in "bonded" areas. 

Article 20. Sanctions. 

Article 21. Other stipulations. 

Article 22. Stipulation of- t:ransi tion. 

Article 23. Sti?ulation of conclusiLn.. 

4.a. FOREIGN EXCHANGE - EXPORT OF MARINE PRODUCTS 

txporters may use or own foreign exchange obtained from 
commodity export and or services according to their needs. 
If part or all of- the foreign exchange obtained is sold to 
the Bank of Indonesia, the sale will be made throu Jh the 
FC'reign E:·change Bank with the rate stated by the t-oreign 
Exchange Bureau C6overnment Regulation No: 11·82). 

~ .b. FOREif'!\I INVESTMENT - IMPORT OF MARINE PRODUCTS 

When an importer buys part or all of the foreign exchange 
for the import requirement from the Bank o-f Indonesia, the 
purchase will be made through the Foreign Exchange Bank 
with the rate stated by the Foreign Exchange Bureau 
<Government Regulation No: 1/"82>. 

·1.c. FOREIGN INVESTMENT - IMPORT OF MARINE INDUSTRY INPUTS 

The Sc.&me as section 4.b. above. 

4.e. FOREIGN INVESTMENT - RESTRICTION 

Everyone is free to obtain and use foreign exchange 
<Government Regulation No: 11·02>. 

~. TAXATION 

The value-added t.ux on commodities and services <Pajak 
.011rta•bahan Hilai/PPN> 1.s t:he tax regulation issued by the 
g~vernment to replace the purchase tax. In accordance 
"'lith the fishing industt"y in UURI, it is stated that fishery 
commodities are not included as commodities for tax 
assessment. The fishery commodities which are considered 
as commodities for tax ass•ssm•nt are those 
f•br1c:•ted/process-.d. What is meant by an unprocessed 
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coms"DOdity is fi:2h/shrimp taken directly from the 
sea/fishpond, salted fish and dried fish. While fresh fish, 
frozen fis~ and canned fish are considered to be tax 
.;r.ssessment COQIJ'lodities, since they have undergone packing, 
cook~ and P'lixing processes. lf tJ-.ese commodities are 
exported, they will not be subject to value-added ta::< <PPN>. 
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I 1 
ECUADOR - FROZEN HEADLESS SHELL-ON WHITE SHRIMP 

I Count: U-15 16-20 21-25 26-30 31-35 36-40 41-50 51-60 61-70 

I 1978 

Jan. 4.77 4.25 3.70 3.30 3.00 2.47 2.27 2.00 1. 77 
Feb. 4.75 4.20 3.65 3.30 2.90 2.45 2.25 2.00 1.80 

I March 4.75 4.20 3.60 3.2~ 2.90 2.45 2.20 2.00 1.85 
.April 4.85 4.30 3.65 3.35 3.00 2.55 2.35 2.15 1.90 
May 5.00 4.30 3.70 3.40 3.05 2.60 2.35 2.15 1.90 

I 
June 5.05 4.35 3.75 3.40 3.05 2.70 2.45 2.20 1.95 
July 5.15 4.50 3.85 3.47 3.10 2.82 2.47 2.15 1.87 
Auq. 5.35 4.62 4.05 3.55 3.10 2.95 2.55 2.20 1.95 
Sept. 6.05 5.05 4.50 4.00 3.65 3.50 3.00 2.55 2.15 

I Oct. 6.30 5.35 4.75 4.15 3.75 3.55 3.10 2.60 2.20 
Nov. 6.60 5.55 4.85 4.30 3.85 3.65 3.25 2.80 2.35 
Dec. 5.70 5.05 4.35 4.00 3.75 3.37 2.95 2.40 

I 1979 

Jan. 7.00 5.9t 5.05 4.55 4.10 3.95 3.50 3.10 

I Feb. 7.12 6.00 5.15 4.65 4.30 4.10 3.65 3.20 
March 7.20 6.05 5.20 4.80 4.55 4.35 3.80 3.35 
April 7.15 6.20 5.25 5.10 4.77 4.47 4.00 3.45 3.10 

I May 7.10 6.60 5.65 5.40 5.05 4.85 4.15 3.60 
June 7.20 7.15 6.10 5.65 5.25 5.00 3.65 3.30 
July 7.05 7.00 6.35 5.85 5.25 4.95 3.80 3.20 2.90 

I 
Auq. 6.40 6.40 6.35 5.80 5.25 4.55 3.70 3.10 2.80 
Sept. 6.75 6.65 6.60 5.90 5.25 4.50 3.80 3.15 2.90 
Oct. 6.75 6.70 6.65 5.90 5.30 4.65 3.80 3.25 2.90 
Nov. 6.55 6.50 6.40 5.70 5.25 4.65 3.90 3.20 3.00 

I Dec. 6.40 6.30 6.20 5.60 5.15 4.40 3.90 3.25 3.00 

1980 -
I Jan. 6.15 5.90 5.80 5.45 5.00 4.30 3.80 3.20 2.95 

Feb. 5.45 4.85 4.15 3.90 3.25 2.95 
March 5.15 4.70 4.00 3.80 3.20 2.90 

I April 5.55 5.10 4.85 4.65 4.45 3.80 3.40 3.10 
May 5.10 4.80 4.50 4.20 3.90 3.50 3.25 2.95 2.75 
June 5.35 5.00 4.80 4.40 3.90 3.60 3.45 3.00 2.75 

I July 5.30 5.10 5.05 4.50 3.90 3.70 3.45 3.00 2.75 
Auq. 5.40 5.20 5.15 4.55 3.90 3.72 3.40 3.00 2.80 
Sept. 5.65 5.45 5.35 4.70 3.95 3.75 3.40 3.10 2.80 

I 
Oct. 5.40 5.05 4.90 4.40 3.65 3.45 3.25 3.00 2.80 
Pov. 5.35 5.20 4.95 4.40 3.70 3.50 3.30 3.00 2.80 
Dec. 5.40 5.05 4.95 4.35 3.70 3.50 3.25 2.95 2.80 

I 
5ellinq prices ex-warehouse New York, as reported by oriqinal receive~s 

I 
in the Metropolitan area, in us dollars per lb. , the first price reported 
each month. 
Source: Fishery Market News Reports, National Marine Fisheries Service, 

I 
National Oceanic and Atmospheric Administration, U.S. Department 
of Commerce, New York1 qenerally referred to as the Green Sheet. 

I 
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ECUADOR - FROZEN HEADLESS SHELL-ON WRITE SHRIMP 

I Count: U-15 16-20 21-25 26-30 31-35 36-40 41-50 51-60 61-70 

11981 
Jan. 5.60 5.35 5.10 4.35 3.60 3.45 3.30 3.02 2.82 
Feb. 5.75 5.50 5.25 4.50 3.65 3.45 3.35 3.10 2.85 I March 5.95 5.75 5.45 4.75 3.80 3.60 3.45 3.25 3.05 
April 6.15 6.05 5.80 4.85 3.90 3.75 3.50 3.30 3.15 
May 6.30 6.20 5.80 4.80 3.90 3.70 3.45 3.25 3.10 
June 6.35 6.30 5.85 4.75 3.80 3.70 3.40 3.20 3.05 I July 6.35 6.30 5.80 4.70 3.75 3.55 3.30 3.10 2.90 
Auq. 6.30 6.10 5.10 3.95 3.35 3.05 2.75 2.65 2.50 
Sept. 6.40 6.35 5.10 4.10 3.45 3.15 2.90 2.80 2.6v I Oct. 6.70 6.50 5.45 4.30 3.75 3.30 3.00 2.80 2.65 
Nov. 7.00 6.50 5.45 4.35 3.90 3.30 3.05 2.85 2.65 
Dec. 7.15 6.60 5.50 4.45 4.00 3.50 3.15 2.90 2.70 

11982-

Jan. 7.15 6.30 5.50 4.50 4.15 3.70 3.35 3.05 2.70 I Feb. 7.40 6.65 6.00 5.25 5.10 4.35 3.90 3.50 3.00 
March 7.30 6.90 6.30 5.70 5.50 4.90 4.35 3.90 3.25 
April 6.70 6.70 6.25 5.90 5.65 5.15 4.65 4.10 3.20 
May 6.75 6.70 6.35 6.10 5.90 5.47 4.80 4.15 3.25 I June 6.75 6.70 6.47 6.27 6.05 5.57 4.90 4.20 3.25 
July 6.60 6.60 6.35 5.95 5.00 2.85 
Auq. 6.90 6.80 6.45 6.05 5.00 4.45 3.80 2.85 I Sept. 7.20 7.15 6.85 6.45 5.55 3.85 3.30 
Oct. 7.30 7.25 6.95 6.55 4.95 4.00 
Nov. 7.40 7.25 7.00 6.50 5.50 5.00 4.50 4.10 3.75 I Dec. 7.65 7.45 6.75 5.80 5.35 4.80 4.25 3.95 

1983 

I Jan. 7.65 7.40 7.15 6.60 5.80 5.35 4.80 4.00 
Feb. 7.70 7.40 7.15 6.45 5.67 5.35 4.80 4.35 4.00 
March 7.65 7.35 7.05 6.20 5.60 5.30 4.75 4.35 

1 
April 7.50 7.15 6.80 5.85 5.45 5.17 4.65 4.15 3.87 
May 7.40 7.10 6.75 5.70 5.40 5.10 4.70 3.90 3.65 
June 7.60 7.40 7.10 6.00 S.50 5.35 4.85 3.85 
July 7.60 7.55 7.35 6.05 5.55 5.27 4.85 I Auq. 7.50 7.40 7.20 5.80 5.40 5.05 3.45 3.10 
Sept. 7.50 7.35 7.10 5.75 5.45 5.15 4.65 3.60 3.25 
Oct. 7.45 7.30 6.85 5.65 5.35 5.10 4.50 3.70 3.25 I Nov. 7.50 7.30 6.80 5.60 5.30 5.00 4.45 3.75 3.20 
Dec. 7.70 7.35 6.70 5.55 5.20 4.75 4.30 3.75 3.20 

~ Selling prices ex-warehouse New York, as reported by original receivers 
in the Metropolitan area, in US dollars per lb., the first price reported 
r~mo~ . ource: Fishery Market News Reports, National Marine Fisheries Service, 

I 
National Oceanic and Atmospheric Administration, U.S. Department 
of Commerce, New York1 qenerally referred to as the Green Sheet. 

I 
I 
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I 
ECUADOR - FROZEN HEADLESS SHELL-ON lfllZTE SBRDIP 

COUnt: 0-15 16-20 21-25 26-30 31-35 36-40 41-50 51-60 61-70 

I -
1984 -
Jan. 7.95 7.30 6.50 5.35 5.00 4.45 3.95 3.75 3.15 

I Peb. 7.90 7.20 6.35 5.35 4.85 4.20 3.90 3.70 3.05 
March 8.00 7. 3(! 6.40 5.45 4.95 4.20 3.90 3.70 3.10 
April 8.30 7.70 6.65 5.60 5.10 4.30 4.05 3.85 3.25 

I May 8.50 7. -;,, 6.35 5.35 5.10 4.2_0 3.90 3.75 3.25 
June 8.60 7.70 6.25 5.30 5.05 4.20 3.85 3.70 3.15 
July 8.70 7.75 6.30 5.30 5.05 4.15 3.75 3.70 3.05 

I 
Auq. 8.75 7.70 6.25 5.25 4.70 3.95 3.45 3.00 
Sept. 8.70 7.60 6.15 5.10 4.60 3.90 3.35 3.05 
Oct. 8.70 7.50 6.15 . 5.15 4.50 3.85 3.50 3.30 3.os 
Nov. 8.75 7.35 6.25 5.30 4.35 3.80 3.55 3.35 3.05 

I Dec. 8.7" 7.30 6.20 5.30 3.95 3.70 3.50 3.30 3.05 

1985 -
I Jan. 8.50 7.10 6.05 5.15 3.75 3.60 3.40 3.30 3.05 

Feb. 8.35 7.05 6.00 5.10 3.65 3.55 3.40 3.25 3.n.5 
March 8.00 6.75 5.65 4.75 3.50 3.45 3.35 3.15 2.95 

I April 7.65 6.40 5.25 4.55 3.65 3.60 3.40 3.20 3.00 
May 7.50 6.20 5.05 4.50 3.85 3.70 3.60 3.15 3.05 
June -7.60 6.20 5.05 4.50 4.05 3.85 3.65 3.20 3.00 

I 
July "7.60 6.25 5.10 4.55 4.15 3.90 3.70 3.15 2.95 
Auq. 7.65 6.25 5.15 4.70 4.25 4.10 3.80 3.25 2.90 
Sept. 7.75 6.50 5.45 5.00 4.50 4.35 4.00 3.30 3.00 
Oct. 7.75 6.50 5.50 5.05 4.55 4.30 3.95 3.35 3.00 

I Nov. 7.55 6.30 5.50 4.95 4.55 4.30 3.85 3.30 2.95 
Dec. 7.15 6.30 s.ss 5.05 4.65 . 4.25 3.85 3.30 3.00 

I !!!! 
Jan. 7.15 6.30 5.60 5.10 4.75 4.30 3.85 3.25 2.95 
Feb. 7.05 6.65 6.25 5.65 5.20 4.60 ,.10 3.45 3.05 

I March 7.05 6.65 6.40 5.85 5.40 4.70 4.10 3.55 3.05 
April 7.10 6.65 6.45 5.8o 5.40 4.70 4.15 3.55 3.05 
May 6.70 6.60 5.85 5.45 4.85 4.30 3.65 3.10 

I 
June 7.50 7.45 7.40 6.50 5.95 5.45 4.90 3.90 3.15 
July 7.50 7.50 7.35 6.35 5.70 5.35 4.80 l.85 3.05 
Au9. 7.55 7.50 7.30 6.15 5.20 5.00 4.60 3.70 2.95 

I 
Sept. 7.80 7.75 7.50 6.20 5.20 4.95 4.55 3.80 3.05 
Oct. 7.70 7.35 6.80 5.80 4.75 4.50 4.30 3.70 3.05 Nov. 7.80 7.20 6.55 5.65 4.65 4.45 4.30 3.80 3.15 
Dec. 8.00 7.35 6.65 5.75 4.80 4.50 4.40 3.90 3.20 

I 
I Selli119 prices ex-warehouse New York, as repc,rted by original 

re~ivers in the Metropc;>litan area, in US dollars per lb., the first 
~ ce repgfted each ~oft/l· rce: r shery Mar e ews Reports, National Marine Fisheries 

I Service, National Oceanic and Atmospheric Administration, 
u.s. Department of eommerce, New York1 generally 
referred to as the Green Sheet. 

I 
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BCOADOR - PROIBR HEADLESS SBEJ.L-<>R WBJ:TB SIUUMP 

Count: ~ 16-20 21-25 26-30 31-35 36-40 41-50 51-60 61-70 

1987 

Jan. 
Peb. 
March 
April 
May 
June 
Ju1y 
Aug. 
Sept. 
Oct. 
llov. 
Dec. 

.!!!! 
Jan. 
Peb. 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

!!!! 
Jan. 
Feb. 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
NOV. 
Dec. 

8.15 
8.30 

7.35 
7.40 
7.50 
7.90 

6.50 
6.30 
6.20 
6.30 

5.65 
5.50 
5.35 
5.30 

4.70 
4.50 
4.35 
4.35 

4.40 
4.15 
4.05 
4.10 

4.40 
4.10 
3.95 

.3.95 

3.90 
3.80 
3.80 
3.85 

3.25 
3.25 
3.25 
3.30 

Selling prices ex-warehouse New York, as reported by original receivers 
in the Metropolitan area, in us dollars per lb., the first price reported 
each month. ' 

' source: Fishery Market News Reports, National Marine Fisheries Service, 
National oce~nic and Atmospheric Administration, US Department 
of coaaerce, New York1 generally referred to as the Green Sheet. 
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APPENDIX : WORLD TIJNA CATCH BY PRINCIPAL COUNTRIES (1970-1984) 
(OOO's mt) 

1970 1975 1980 1981 1982 1983 1984 

Japan 502 S42 723 642 674 696 788 
USA 214 259 226 222 199 266 263 
Spain 47 77 101 122 131 126 132 
Indonesia 21 39 73 84 90 103 llS 
Philippines S2 84 79 9S 103 119 104 
France 50 SI 72 69 69 84 100 
Taiwan 89 90 106 90 104 104 99 
Mexico 11 23 34 68 4S 38 78 
Korea n/a 119 110 IOS 108 89 71 
Venezula 2 l 4 6 4 39 S3 
Solomon Is. 0 7 23 26 20 34 36 

Source: Inf orish 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I K 

I 
I 
I 
I 
I 
I 



I MRV9AMAA"I 

"''· IMKL 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IKSl'IOISI MUATAll KA .. AL. L.&U'f 

~r. PETER Mri~R!CT 
~~l~ 4Q7 ~~rannu ~ity ~ate! 

----------------------------

Jam SulaW'ftl No. 126 - Ua-g PaMmg - SULSEL 

Telp. 70 - 2l!l2P - ~ ~ • LO~ONVEEM 

-----------------------------------------------------------------
1. f...:!opo 

?. 8 a n e 

3. Sinjai 

'1. 5uluV.um!:a 

5. J,:nepor.~o 

6. :-::ajen~ 

Dare-2 

P.are92 

Rp. ?1.450,ao /V3-ton 

R~. 38.2CG,oc /~~-ton 

F.o. 35.:3C,co /:;::-':o:'l 
H::>. 3"'!.U"JIJ 1 0!'.l /' ""'-tc1 

Rp. ~ s .E5'.".!, oo ii-::-::on 

~8.5?5,oo ,:r.~-:on 

': 55 kr.. 

Lr . . . 

----------------------------------~· ----------------------------
Knpasi~~s truck : s.3aO kg I io,e R3 (2 ~ 4 Y 1,35 M) 

Ujur.g P~nd ~;, 01 ~uli 1 .~7. 

I \ll~~~l 
·-~ ::. n;; :: er • 
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I APPIBDIX 

CONS~UCTIQN COS% BS%111AtlON 

I FOR CAlfJIING FACTQRY BUILDING 

I No. Items Volume Unit Unit Price C~st 
CRp) tRp) 

I I. PRELIMINARY WORK Lumps um 2,500,000. 

II. SAND & SOIL WORKS 

I 
1. Soll excavation 556 m3 2,200. 1,223,200. 
2. Soil fill 1,708 m3 4,500. 7,686,000. 
3. Sand fill 850 m3 4,825. 4.101 1 250. 

I 
13,010,450. 

III. STONE WORK 
1. Foundation with 1 

I cement: 4 sand 
mortal 305 m3 49,000. 14,945,000. 

I 
IV. CON~RETE WORK~ 
1. R.C. Sub struc~·1res 215 m3 285,000. 61,275,000. 
2. R.C. machine 

foundation 40 m3 285,000. 11,400,000. 

I 3. R.C. floor tile i~cl. 
galley and r3mps 410 m3 250,000. 102,500,000. 

4. Hollow brick wall 220 m3 62,500. 13,750,000. 

I 5. Gutter 232 m' 10,000. 2.320,000. 
191,245,000. 

I 
v. HIT6L WORKS 
1. Columns,Bars, etc.135,000 Kg 2,500. 337,500,000. 
2. Roof tile 3,200 m2 13,500. 43,200,000. 
3. Alumlniu~ window 

I and ventilation 
frame 790 m' 14,000. 11,060,000. 

4. Rolling doors 140 m2 60,~00. 8,400,000. 

I 5. Swing doors incl. 
hinges and frame 14 units 150,000. 1,800,000. 

6. Locks Lumps um 2,000,000. 

I 
7. Roof gutter incl.its 

supporting frame 
structure 140 m' 14,500. 2,030,000. 

8. Aluminium/glass 

I louvres 198 m2 12,500. 2,475,000. 
9. Window glass 158 m2 16,000. 2.~2§.QQQ, 

410,993,000. 

I 
I 
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VI. PLUMBING& SANITARY 
MECHANICAL 

1. PVC, rain water pipe 
D-5" 24 units 125,000. 

2. Plumbing Lumps um 
3. Lavatory (urine, 

wash basin, we, 
ceramic floor and 
wall tile) Lumps um 

4. Steam and 
Compressed Air 
Piping Lumps um 

VII. ~LECTRICAL & LIGHTNING 
CONDUCTOR 

1. Electrical wiring/ 
installation incl-
swtichs & plugs 80 points 18,000. 

2. cable rack 260 m' 15,000. 
3. Various lamp 

armatures 
(fluorescent lamps) 60 points 40,000. 

4. Lightning 
conductor Lumps um 

5. Equipment Control 
Wiring Lumps um 

VIII.PAINTING 
1. Wall painting 2,950 m2 2,000. 
2. Steel painting Lumps um 

IX. FINISHIN2 
1. Clearing the site Lumpsum 

Insulated Panels 

Sub Togl 

Contingency 10% 

Total (Non foreign content) 

(converted to US dollan at Rp's 1,640) 

3,000,000. 
32,000,000. 

22,000,000. 

40&000,000. 
97,000,000. 

1,440,000. 
3,900,000. 

2,400,000. 

2,500,000. 

14,000,000. 
24,240,000. 

5,900,000. 
2,500,000. 
8,400,000. 

1,000,000. 

280,440,000 

SI .043.773.4SO 

104,377,345 

Ra's 1.148. I S0.795 

s us 700.100 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 

CANNING FACTORY EQUIPMENT COSTS 

Thawing Containers (20) 
Band Saw (2) 
Brining Containers (5) 
Conveyor 7 M 
Conveyor 5 M 
Tuna Cook Baske~s (280) 
Pre-Cooker 
Basket Washer 
Conveyor for Tuna Basket (2) 
Cleaning Table (2) 
Roller Conveyor (2) 
Scale (2) 
Packing Table (2) 
Hydraulic Press (2) 
Empty can Feeder (2) 
Automatic Filling Machine (2) 
Inspection Conveyor (2) 
Exhausting Box (2) 
Automatic can seamer (2) 
Conveyor 0.5 ml (2) 
can Washer (2) 
Conveyor 6 M 
Retort Crates (20) 
Retorts (3) 
Washer/Dryer 
Conveyor 3 M 
Labelling M/C 
Cartoning M/C 
Palletizing Equipment 
Bulk Elevator 
Gutting Machine 
Offal Chute 
Conveyor 5 H 
Refrigeration equipment 
Ice Making 10 tonnes/day (2) 
Pallets (400) 
Compressed Air Plant (2500 l/hr) 
Water: Pumps C 4) 
Fork Lift Trucks (2) 
Laboratory Equipment 

U.S.$ 5,400.0(l 
27,000.00 
1,300.00 
3,900.00 
2,700.00 
2,500.00 

35,000.00 
5,000.00 

16,200.00 
8,000.00 
1,600.00 

12,000.00 
18,000.00 
27,000.00 

4,000.00 
160,000.00 

2,100.00 
24,000.00 
60,000.00 

600.00 
6,000.00 
3,500.00 

12,000.00 
114,000.00 

24,300.00 
1,600.00 

20,000.00 
25,000.00 
5,000.00 

18,000.00 
27,000.00 
2,000.00 
2,700.00 

260,000.00 
110,000.ou 

10,800.00 
4,500.00 

12,000.00 
so,000.00 
30,000.00 
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43. Tuna Rack (20) 
44. Battery Charging Units (2 sets of 

batteries - 1 charging Unit) 
45. Trucks ( 2) 

SUB-TOTAL 

Shipping and Contingency @ 20' 

TOTAL 

Estimated Foreign 
(Non-Indonesian) Content 

Indonesian Content 

U.S. 

U.S. 

u.s. 

20,000.00 

5,ooo.oo 
50.000.00 

$1,229,700.00 

245.900.00 

$1,475,600.00 

$ 750.000.00 

$ 725,600.00 

* Fish Heal Plant contains boilers with sufficient 
capacity to supply necessary steam to cannery. Add 

* 

U.S. $60,000 to Equipment costs for cannery, if meal plant 
is not constructed. 

QPQATilfG COSTS 

TUNA CAlfNING FACTORY 

ASSUHPTIONS 

Plant capacity - 20t/8hr. of raw material 
capital cost - us $2,143,900 
Insurance - 2' of capital cost/yr 
Maintenance and repairs - 3\ of capital cost/yr 
water consumption 10,000 l/hr 
Blectrlcal power consumption 400 kwh/hr 
Days of production - 220 days/yr 
Bllployees total 108 - 24 skilled/admlnlstratlve 

- 35 seal skilled 
- 49 unskilled 

cost of cans Rp. 110/6.5oz. cans CRp.6,560,000/day) 
Product yield 55\ of round weight 
Unit cost assumptions - same as for fish meal plant 

Oktratinq Costs 

Blectrical Power costs 400x8xRp100x220 • 
water Costs 10,000 1 x 8hr x 100 t 1000 x 220 • 
Insurance 0.02 x 2,143,900 x 1640 • 
Maintenance and repair 0.03 x 2,143,900 x 1640 • 

Rp70,400,000 
1,760,000 

70,360,000 
105,480,000 
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INSULATED FISH BOXF.S 

RECOMMENDED SIZES FOR INDONESIA 

A. 500 lb. (227 kg) holdinq capacity (fish and ice or ice) 

B. 1500 lb. (680 kg) holding cap~~ity (fish and ice or ice) 

ITEM A: 

ITEM A: 

Ha5 an empty weight of 26 kg and can be 
easily handled by one man. 

Can nest inside ITEM B for shipping purposes. 

Landed Cost for one shipping unit of ITEM A plus ITEM B in 
Indonesia is $975 (US$720) 

The above prices are quotations valid through July 1987 for 
MODELS X-309 and X-327 as manufactured by XACTJCS LTD., ST. JOHN, 
NEW BRUNSWICK, CANADA (See attar.bed technical literature). 

Shipping Costs are estimated based on a rate of US$200/M3 from 
Factory to Ujung Pandang port. 
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PQllI•• 'ftllA COIJzF"'P Dll& 

(MADB IR IRDOllBSIA) 

Length (LOA) 

Breadth 

Depth 

Rold capacity 

Hain Drive 

cost to Build (June, 1987) 

Useful Life 

Diesel Fuel cost 

Lubricating Oil cost 

Days at sea 

20 " 
4.3 " 

1.35 " 

20 Tonnes 

Rp. 

75 BP, 3 cyl, 

1200 RPM KUBOTA 

75,000,000. 

Rp. 225/1. 

Rp. 1800/1. 

220 

5 Years 

Crew Size 5 

Fuel Consumption 15 l/RR. or 180 1/12 RR. day at sea 

Oil Consu11Ption 1 l/day. 

Food for crew 

MIUAL QPliJATIIG COST; 

Fuel 180 x 220 x 225 • 

Oil 1 x 220 x 1800 • 

rood 18,000 x 220 • 

Salaries 

Repalrs/Malntenance: 

TOTAL: 

Rp. 18,000/day 

Rp. 8,910,000. 

Rp. 396,000. 

Rp. 3,960,000. 

3,750,000. 

4.000.000. 

Rp. 21,016,000. 
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I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

UTIMTID CQllftUCTIOI COITI 

30 TQlllllS/24 HR FISH tlP,AL PLMT 

(For Detailed Cost Breakdo~"D, see Appendix 

PRELIMINARY WORKS Rp. 

SAND & SOIL WORKS • 
STONE WORK • 
CONCRETE WORKS • 
METAL WORKS " 
PLUMBING, SANITARY & MECHANICAL • 
ELECTRICAL & LIGHTNING CONDUCTOR " 

) 

1,000,000. 

2,087,600 • 

6,664,000 • 

47,730,000 • 

85,493,000. 

50,420,000 • 

30,100,000. 

VIII.PAINTING " 4,880,000. 

IX. FINISHING " 300,000. 

SUB-TOTAL Rp. 228,674,600. 

CONTINGENCY @ 5\ 11.433,700. 

Rp. 240,108,300. 

( us $146,400 @ 1640:1 ) IQ f:OREIGN ~QNTENT 

TQTAL COST EQUJPM§NT AftD CONSTRUCTION cu.s $) 

Indonesian Foreign Total 

Equipment 707,000. 682,000. 817,000. 

Construction 146.400. 146.400. 

TOTAL $256,400. $682,000. $963,400. 
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UTillATIQ COST - FISH ptL PLAIT IQUIPMlllT 

Foreign costs Local cost 

Heal Plant Package 297,000. 

Hasher 33,600. 

Grinder/Bagger 31,400. 

Cll Separator 100,000. 

BVaporator 150,000. 

Boilers (2) including 

Ancillaries 50,000. 20,000. 

ComTeyors, Puaps, 

Lift Truck, 

Installations 20.000. 90.000. 

Sub-Totals: 682,000. 110,000. 

Shipping Costs: 25.000. 

TOTAL: $707,000. $110,000. us 

Total 

297,000. 

33,600. 

31,400. 

100,030. 

150,000. 

70,000. 

• 

110.000. 

792,000. 

25.000. 

$817,000. 
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QPBRATillG COSTS 

FISH llUL PLNIT 

MSUHPTIOllS 

water consumption 400 l/tonne 
Electrical power cost Rp 100/kvb 
Bllployees 2 skilled (Rp 2 x 5000 = 10,000/day) 

4 seal skilled (Rp 4 x 300,• 12,000/day) 
8 unskilled (Rp I x 2000 • 16,000/day) 

Slectrical power consm1ption - 33 kvh/+ 
Potable water Costs - Rp 100/1000 1 
Insurance 2\ of capital Costs/yr 
Maintenance and Repairs 3\ of capital cost/yr 
ruel Oil Consumption - 74 l/tonne (for fish meal p'ant) 

- 875 l/tonne (for canning factory) 
Fuel Oil - Rp 225/l 
Rav aaterlal lnput 17 tonnes/day 
Flsh meal production - 3.4 tonnes/day 
Fish oil production - 0.8 tonnes/day 
Days of production - 220 day/yr 

QPIRATillG COSTS 

ruel costs 74 x 17 x Rp225 x 220 • Rp. 62,271,000 
Electrical costs - 33 x 17 x RplOO x 220 • Rp 12,342,000 
water costs 400 x 17 x RplOO + 1000x220 = 150,000 
Labour costs (10,000+12,000+16,000)x 220 • 8,360,000 
Maintenance and repairs 0.03xUS963,400xl640 • 47,400,000 
Insurance 0.02 x 963,400 x 1640 • 31,600,000 

TOTAL Rp.162.123.000 

(US $98,855 I 1640:1) 
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II 

III 

IV 

v 

VI 

VII 

VIII 

IX 

ICI fACILITJ MID FISH LAl!DlNG SITI 

SUMMARY 

BSTIM6TID CQllSTRUCTIOlf COST 

(For Detailed Cost Breakdown, See Appendix ) 

PRELIMINARY WORK Rp. 5'10,000. 

SAND AND SOIL WORKS Rp. 679,475. 

STOttE WORKS Rp. 2,940,000. 

CONCRETE WORKS Rp. 15,375,000. 

METAL WORKS Rp. 27,733,000. 

PLUMBING, SANITARY Rp. 500,000. 

ELECTRICAL Rp. 22,000,000. 

PAINTING Rp. 1,500,000. 

INSULATED PANELS Rp. 49.000.000. 

SUB-TOTAL Rp. 120,227,475. 

CONTINGENCY @ 5\ 6.011.355. 

TOTAL Rp. 126,238,830. 

(US $ 76,975. @ 1640:1) 

NQ [OREIGN CONTENT 
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llTIMATJID IQUXPMlllT COITI (U.8.1) 

Ice Machine 55,000. 55,000. 

Workshop Tools 6,500. 1,000. 7,500. 

Fuel/Water Pumps/Winches 3,000. 1,000. 4,,000. 

Diesel Generator 8,000. 22,000. 30,000. 

Spare Parts 2.000. 4.000. 6,000. 

19,500. 83,000. 102,500. 

TOTAL BSTIMATID COSTS 

Construction 

Equipment 

TOTAL 

76,975. 76,975. 

19.500. 83.000. 102.500. 

$96,475. $83,00~. $179,475. 
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B. 

c. 

D. 

E. 

JETTY ( Sm X 60 m) 

I • 1,..l•::O•::ode-n J <e-t t y: 5 x 60 x Rp. '30, 000. =Rp. 

I I • Ut i li t i es 

(lighting, pol~s, e-tc.): <approx> =Rp. 

Total of jo?-tty cost =Rp. 

BOAT RAMP (10 m x 20 m) 

Woode-n boat ramp: 10x:L0xs::'p.30,000. 

WORK SHOP 

I. Mechanical work shcp 

36m2 x Rp. 250,000. 

II. Wood working shop 

3E-m2 :..: Rp. 250, 000. 

III.Fishermen's Lock~rs 

12 units x Rp. 200,000. 

Total of Work Shop Cost 

WORKSHOPS EQI I I PMENT AND TOOLS 

=Rp. 

=Rp. 

=Rp. 

=Rp. 

=Rp. 

=Pp. 

~7,000,000. 

;;.000,000. 

32,000,000. 

6,000,000. 

'3,000,000. 

'3,000,000. 

2,400,000. 

20,400,000. 

1 .-::. , 000, 000. 
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OP8RATIHG CQST 

ICI DISPBllSIHG DIPQT 

AISVMPTIONS: 

capital Cost - us $85,000 (ice machine and lee storage 
lee llilklng capacity - 10 t/24hr 
Power consuaption 22 kvh/br 
Bllployees 5 (1 Adainistrative, 1 Chief 

Mechanic, 3 Shift Operators> (These 
employees are only required part­
tlme and would share 
responslbllitles wlth other f lsh 
landing site tasks) 

Operating Period - 280 days/yr 20 hrs/day 
Repair and maintenance - 3' of capital cost 
Insurance - 2' of capital cost 

Unit cost assumptions - same as for flsh meal plant 

Operating Costs 

Power costs - 22x20 hr x Rp 100x280 • Rp 12,320,000 
Labour 280 C5000+5000+3x3000)• Rp 5,320,000 
Regi~nal Maintenance - $P5,000x.03x1640•Rp 4,182,000 
Insurance - $85,000x.02x1640 • mK~P~~2~·~7~8~8~,~0~0~0 

TOTAL Rp 24,610,000 

(US $15,000 @ 1640:1) 

only) 
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APPIHDIX 

COST IS'l·UQD 

EQB ICI MAXING PLANT IUILDIHG. JETTY. BOAT RAMP 

A. ICE MAKING PLANT 

No. ITEMS Volume Unit Unit Price Cost 
--~~~~~~~~~~~~~~~~~~~~__a.,;<R~o1::..1..>~~~~~<~R~p~)"--

I. PRELIMINARY WORK Lumpsum 

II. SAND & SOIL WORKS 
i. Soil Excavation 55 
2. Boil fill 76 
3. sand £111 43 

III. STONE WORK 
1. Foundation with 1 

cement: 4 sand 

IV. 
1. 
2. 
3. 
4. 

v. 
1. 
2. 
3. 

4. 
5. 

6. 
7. 

8. 
9. 

VI. 

mortal 60 

CONCRETE WORKS 
R.C. Sub structures 15 
R.C. Floor tile 32 
Hollow brick wall 40 
Gutter 60 

METAL WORKS 
Columns, Bars,etc 9,200. 
Roof tile 224 
Aluminium win~ow and 
ventilation frame 280 
Rolling doors 21 
Swing doors incl. 
hinges & frame 2 
Locks Lumps um 
Roof gutter incl. 
its supporting 
structure 28 
Aluminium louvres 14 
Window glass 28 

PLUHBING.SANITABX Lumps~m 

m3 2,200. 
m3 4,500. 
m3 4,825. 

ml 49,0'10. 

m3 
m3 
m3 
m' 

Kg 
m2 

m' 
m2 

unit 

m' 
m2 
m2 

285,000. 
250,000. 
62,500. 
10,000. 

2,500. 
13,500. 

14,000. 
60,000. 

150,000. 

14,500. 
12,500. 
16,000. 

500,000. 

121,000. 
351,00'1. 
207.475. 
679,475. 

2,940,000. 

4,275,000. 
8,000,000. 
2,500,000. 

600.000. 
15,375,000. 

18,000,000. 
3,024,000. 

3,920,000. 
1,260,000. 

300,000. 
200,000. 

406,000. 
175,000. 
448.000. 

27,733,000. 

500,000. 
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VII. ELECTRICAL 
Incl: wirinq, cable 
rack lamps & Armatures, 
power and control 
wiring Lumpsum 

VIII PAINTING 
Incl: wall paint, 
steel paint Lumpsum 

22,000,000. 

1,500,000. 
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RBPORT TO JAltBS P. HiatLIMG 

IRICT or RBDUClllG THI Siii <CAPACIU) or 

PISBlllAL Pl.MT 

HABil!B RBSOURCB STUDY - BASTBRM IllDQDSIA 

flBRUARJ 1981 

IURODUCTIOll 

JPll requested, ln January 1981, a. revlev of the slze of the 

proposed f lstmeal plant, ln an attempt to reduce lts capital 

cost. The prellainary design and cost estl11ates were based on a 

Stord-Bartz (Borve9lan) packa9e plant. Included vlth the packa9e 

plant were: 

oll separating unlt 

evaporator packa9e 

- ailling and ba99ln9 packa9e 

hasher 

PLAUT CIPACITX 

.As discussed in the previous report to JFH (August 1987) tbe 

aaount of raw material (flsb waste) generated ls as follows: 

6 to 1 tonnes of offal per day fro• tuna cannery 

2 tonnes reject f lsh per day 

3 tonnes per day shark carcasses and non-aarketable 

fish waste (from other operations) 
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Allovin9 for equipment clean up, .. intenance and start-up time, 

tbe effective operatln9 perlod ls reduced to 3 hours per 24 hour 

day (avera9e). 

Tbe cost esti11ates were based on a Stord-Bartz aodel T3WH pant 

with a noainal capacity of 30-35 tonnes per day or 1.25 - 1.5 

tonnes per hour. This would provide an actual production (of raw 

aaterial feed) of 16 to 20 tonnes per day. 

Redacin9 the plant size to a noalnal ratin9 of 20 tonnes per day, 

the actual capacity would be 11 tonnes per day. This capacity 

would be adequate for the cannery wastes plus the reject fish and 

110st of the anticipated fish or fish waste (froa off site). The 

s .. 11er plant would 02t.allov for any future expansion. 

stord-Bartz aoclel T2V package plant bas a noainal size of 20 

tonnes per day. This plant would have been well suited to the 

reduced production rate. Due to lack of dellilnd, this aodel to­

gether with their smallest model (TlV) have been discontinued. 
·-·w-- •• • - ·• 

COll()arable aodels froa other .. nufacturers are available and 

would have slailar costs and technical characteristics. 

In order to further reduce costs, the evaporator and oil separa­

tion units can be eliainated. The effect of this will be to 

reduce yield froa approxi .. tely 20\ (of the raw material by 

vel9ht) to approx1 .. tely 15\. In addition, no oil would be 

recovered. Financial projections aust reflect the decrease in 
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yleld and the ellainatlon of f lsh oll production. 

A potentially serious environaental hazard alght al~~-r~sult. By 

ellainatln9 oll separation and evaporation, the press - liquid 

aast be discharged. This ls a falrly concentrated organic 

pollutant and -Y be subject to envlrom1ental regulations. 

Although the waste ls not toxic lt has a high biol09ical oxygen 

de-nd (BOD) and can cause environaental proble-. 

The revised estlmilted costs as a result of the above changes are 

shown on the following table. 

BSTIMATlp COST - FISH MIAL PLAlfT BOUIPHEJfT 

cu.a. 11 

Foreign Costs 

Meal Plant Package 265,000. 

Hasher 33,600. 

Grinder/Bagger 31,400. 

Boilers (2) including 

Ancillaries 50,000. 

Conveyors, Pumps, 

Lift Truck, 

Installations 20.000. 

Sub-Totals: 400,000. 

SblpplnCJ Costs: 

TOTAL: 

....lL..O.ll.a. 

f425,000. 

Laal Cost 

20,000. 

90.000. 

110,000. 

fll0,000. 

Total 

265,000. 

33,600. 

31,400. 

70,000. 

110.000. 

510,000. 

25.000. 

us f535,000. 

Mote: The above estl .. tes are b~aed on equlpaent of Suropean 
manufacture. Several attempts were .. de to obtain lnforaatlon 
<technical and cost) fro• manufacturers ln Talwan and all 
unsuccessful to date. 
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I. 

II. 

III. 

IV. 

v. 
VI. 

VIJ • 

SftlMm CCWlftlJCTIOI c;oan 

30 TQlllllS/2t HI FISH •y, PLM'f 

(Por Detailed Cost Breakdown, see .Appendix) 

PRBLIMIMARY WORKS Rp. 1,000,000. 

SAllD • SOIL WORltS • 2,oa1,,oo . 

STOHB WORK • 6,664,000 • 

COlfCRBTB WORKS • 47,730,000 • 

MBTAL WORKS • 85,493,000 • 

PLUHBilfG, SAllI?'ARY 6 MBCllMICAL • 50,420,000 • 

BLBCTRICAL • LIGHTlfilfG COllDUCTOR • 30,100,000 • 

VIII .PAillTilfG • 4,880,000 • 

IX. PilfISHilfG • 300.000 • 

SUB-TOTAL Rp. 228,67.f,600. 

COHTilfGBllCY @ 5, 11.433.700, 

Rp. 240,108,300. 

( us $146,tOO @ 1640:1 ) l!Q lQBllmt CORDI!! 
I 

TOTAL COST IOUIPHll!T MD C()l!STRUCTIOI (U.S ll 

Indonesian foreign Total 

Bqulpment 110,000. 425,000. 535,000. 

Construction lt6.t00. 146.tOO. 

TOTAL $256,400. $425,000. $681,400. 
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lllftODUC'flOI 

ADPAQVll TO PIUL RIPORT 

ALTIRl!ATIJIS TO FISllJllW, PRQC8S81lt<i 

Darin9 the past 10 to 15 years the production of fishmeal 'Wlin9 

traditional equipment and processes has become uneconoaic for 

11Dst processors. During this period of time the international 

price for fishmeal has declined, or at best re .. ined stable; 

largely due to competition fro• soya meal. During the same 

period of ti11e, the cost of energy has increased several fold. 

Since the traditional methods of processing flshlleal have used 

large aaounts of energy the process has therefore become 

uneconoaic In aost locations. The following discussion, there­

fore, ls about alternative use of flsh waste or flsh by-products. 

These alternative processes, although trled ln many locations ln 

various countries around the world, have still some developmental 

work required before large scale production can be considered. 

For this reason the .. rkets are not well developed and It ls 

difficult to deteralne .. rket prices. 

These alternative processes can be divided into three .. in 

categories: 

I. Pish wastes with little or no further processing, 

II. Fish silage, 

III. Pish protein hydrolysates. 
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I. !lD. wastes uuprocesstcl: Tbe offal or wastes resulted from 

the processing of tuna or other vet fish processing, can be used 

directly as: 

A. ani .. l feed· 

B. bait 

c. fertilizer 

For .. ny years the waste by-products froa f lsh processing opera­

tions were converted Into flshlleal. .as profltablllty decreased 

in thls operation the collection and bandllng of f lsh vaste 

beca• increasingly a net cost of vaste disposal. Increasing 

efforts therefore began to f incl ways of disposing of this vaste 

vlth a alnl111111 of costs or perhaps vlth a modest profit. 

A. Aoi•l feed: l'lsb waste ls used ln Mny countries vlth very 

little processing for feeding an1 .. 1s. In Korth America, this 

practice ls growing in popularity. 

in s .. 11 containers and frozen for 

alnk). 

The wastes are ground, placed 

shlp•nt to faras (priaarily 

B. llll,: Approxlaately 20' of f lsh by-product vaates In Korth 

Allerlca ls reused in the fishery as t.lt as tbla vaate ls very 

species specific lt ls dlfflcult to estl .. te the a110ant vhlch 

could be used ln the .. rlne flshln9 industry of Indonesia. There 

has also been an Increasing interest ln the use of .. nafactured 

balts. This concept ls an old and aach trled one but still not 

2 
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vldely used. It involves tbe use of processing plant vastes to 

be llqalf led an extruded, formed or gelled pr~act. 

c. rertlllzer: Industrial fish and fish wastes haV'! been tried 

on very s11all scales, 

fertilizer. With tbe 

Increased Interest bas 

In various countries, as agricultural 

Increased costs of vaste disposal, 

been shovn In this method of disposal. 

Rav f lsh wastes alxed with hlgh carbon organic 11aterlals such as 

peat or sawdust over a relatively short period of time vlll be 

converted 1Lto an odorless organic fertilizer which, according to 

growing trials, bas been more effective and less costly than 

aslng chealcal fertilizers. 

II. Flsb Silage: rlsb silage ls the p~ocess of hydrolyzing fish 

vaste solids uslng one of a number of aclds, (notably foralc, 

sulphuric or lactic acid) to stabilize the bacteria ln the fish 

during an enzymatic hydrolysis process. Vhlle the fish spoilage 

ls inblblted by the presence of the acid the natural enzymes in 

the flsh hydrolyze the protein of the waste. The hydrolyzed 

product ls then called fish silage and it ls 'shelf stable', 

relatively easy to handle and transport. It bas been used as a 

fertilizer with so .. success on some crops. It bas also been 

used for livestock feeds. The growing interest in the use of 

fish silage, however, ls as an additive ln the dry and/or moist 

feeds now being .. nufactured for use in aquaculture. 

3 
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A. fish farainq: fish farlllng in countries aroan4 the vorld 

~s been 9oln9 into a phase during the past fev years of intensi­

fication. This process uses aanufactured feeds to increase the 

grovtb rates of the farmed species. rlsb silage bas been used lo 

the~e feeds ln concentrations varying fro• 5 to 45 ' content. 

The Govern11ent of Indonesia's plan to lntenslfy the Tallbac Ponds 

ln Indonesia vill require large increases ln the deaand for 

pellet feeds. Already several companies have, during the past 2 

years, constructed pellet feed aanufacturing plants. Most of the 

rav aaterials for these plants are still laported. There ls 

significant potential therefore, ln lll()Ort substitution, uslng 

good quality flsh silage as an additive to the pellet feed 

industry. 

III. risb Protein Rydrolysate: Tbls process, also described as 

fish protein concentrate, involves the bydrolyzln9 of f lsh 

proteins uslnq hlqb temperatures to reduce or lnhiblt the protein 

s~ollage while enzyaatlc digestion takes place. The dlgestlon 

uses elevated temperatures to inhibit the spoilage but as a 

result the natural enzymes in the fish are also lnblblted. 

Therefore, artlficlal enzymes are added during the digestion 

process. After the protein ls llqulfled the product goes through 

an evaporation and drying process. The resultant product ls a 

bl9h grade of powdered f lsb protein. Its 11arkets are fairly vell 

developed ln Burope and include livestock feed for the veal 

industzy and aquaculture feeds ln Scandinavia. The rapidly 9rov-
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ln9 11arket for thls product ls a9ain ln aquaculture feeds as an 

addltlve. Another type of fish protein hydrolysate has been 

tried years ago using solvents to extract the oil and stabilize 

the product during the digestion of the protein which ls then 

dried. This process had serious probleas both in production and 

marketlnq, and has been essentially abandoned. 

IV. Chitlg: Chitin ls a blopolymer resellbllng cellulose 

chealcally. It ls essentially insoluble, but can be made soluble 

in dilute acids by altering its st~ucture to that of chitosan. 

Chitin eoaposes auch of the shell of crustacea, such as shrimp, 

crabs and lobster. It also occu~s in the beak or pen of squid 

and octopus. 

Chitin and chltosan are u~ed, as floculating or coagulating 

agents to recover blomas~ from dilute processing wastes or ln 

waste water treatment. Chitin has a very large number of 

potential uses in the food industry and in the paper/textile/ 

non-woven fabrics and adhesives industries. It also has uses ln 

the bloaedlcal field. The Japanese market demand ls established 

at 300-500 metric tons per year. 

Full scale production technology exists for the extraction of 

chltln from shrimp and other crustacea wastes. 
, 
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