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PREFACE 

This study i s  one o f  a series of research efforts by interdisciplinary teams which consolidate and synthesize 
existing knowledge relating to the marine fisheries of Southeast Asia. The goal of these reviews i s  to make more 
readily accessible to policymakers and researchers alike the broad range of available information relevant to their 
individual and programmatic needs. By reviewing published and unpublished materials, these studies draw attention 
both to what i s  known and to critical gaps in understanding which require research.The first of thesecountry-specific - .  - 
reviews, Philippine Municipal Fisheries: A Review o f  Resources,Technology and Socioeconomics (Smith et al. 1980), 
was a joint undertaking of the Fishery Industry Development Council (Philippines) and the International Center for 
Living Aquatic ~esources Management (ICLARM). A similar manuscript on Thai fisheries is forthcoming. 

This review of Indonesian marine capture fisheries is the result of a cooperative effort among researchers from 
the Directorate General of Fisheries (DGF), the Marine Fisheries Research Institute (MFRI) and ICLARM. Work on 
this project began in October 1981. To obtain the information required, the authors found it necessary to travel 
extensively throughout Indonesia. During the course o f  these travels, the team interviewed government officers, 
university researchers, fishermen, fish buyers and leaders of coastal fishing communities. A large volume of "grey" 
literature not otherwise available was obtained from regional universities and government agencies. Complete sets 
o f  these reports have been photocopied and deposited in the libraries of the three institutions which the authors 
represent. 

A quick look through the reference section o f  this review will suffice to show that a wealth of information 
already exists on the biological, technical and socioeconomic aspects of Indonesian marine fisheries. However, much 
o f  the knowledge and literature remains scattered and underutilized. The authors seek to address this problem in the 
hope and belief that valuable insights can be gained by taking stock of what already i s  known. 

C. Bailey 
A. Dwiponggo 
F. Marahudin 
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CHAPTER 1 

0 VERVIEW O F  INDONESIAN MARINE CAPTURE FISHERIES 

C. Bailey 

Abstract  

In a n  archipelagic nation such as Indonesia, t h e  marine  environment is both a 
dominating physical reali ty and a source of national wealth. Indonesia's marine capture  
fisheries provide important  foreign exchange earnings and  play a c r i t i ca l  ro le  in 
supplying high-quality protein t o  domestic consumers. As a n  introduction t o  t h e  more  
detailed chap te r s  which follow, t h e  basic s t ruc tu re  o f  this sector  is outlined. The 
potentials and problems associated with further development and exploitation of 
available fisheries resources a r e  discussed. Sources of information a r e  described, mos t  
of which a r e  in t h e  form of sca t t e red  "grey1' l i t e ra tu re  not widely available and hence 
underutilized. The rationale behind th is  review is t o  synthesize and cr i t ica l ly  assess 
existing knowledge, t o  identify important gaps in understanding and t o  do s o  in a manner 
and  fo rm useful t o  both policymakers and researchers. 

The Indonesian Perspective on the  Sea 

An appreciation for t h e  importance of t h e  sea in Indonesian consciousness can  b e  
derived from t w o  concepts Indonesians have of their  country. Tanah-air k i t a  translates 
l i terally as "our lands and watersf land is a n  explici t  recognition t h a t  t h e  Indonesian 
homeland embraces  both land and sea. Nusantara, t h e  second concept,  is a word formed 
by combining - nusa (island) and  a n t a r a  ( b ' m t e r a l l y  meaning archipelago but  used 
more broadly in re fe rence  t o  t h e  "Indonesian homeland" (Nusan t a r a  Indonesia). Islands 
and  t h e  surrounding (or perhaps m o r e  accurately,  connecting) seas a r e  perceived as a 
single ent i ty  which together  define t h e  Indonesian nation. It is n o t  surprising tha t  
Indonesia has adopted t h e  archipelagic principle in defining her  ter r i tor ia l  waters ,  
including all areas  lying between t h e  country's 13,667 islands as par t  of t h e  national 
domain; these  ter r i tor ia l  wa te r s  to ta l  3.1 million km2. With t h e  promulgation of t h e  
200-mile Exclusive Economic Zone (EEZ) in March 1980, a fu r the r  2.5 million km2 have 
been added t o  Indonesia's mar i t ime jurisdiction. 

The seas surrounding Indonesia have shaped i t s  history and will continue t o  play a 
major pa r t  in determining i t s  future. Strategically located along t h e  sea lanes between 
East and South Asia (Fig. 1. I ), and beyond t o  Europe, Indonesia's culture and history have 
been profoundly influenced by t h e  sea. In t h e  ninth century,  t h e  empi re  o f  Srivijaya rose  
t o  regional prominence by controlling t r a d e  through t h e  Malacca Straits, a role inherited 



Fig. 1.1. Indonesian territorial waters and Exclusive Economic Zone (adapted from Prescott 1981). 

by t h e  Majapahit empi re  in t h e  th i r teenth  century. Hinduism, Buddhism and  la te r  Islam 
c a m e  t o  Indonesia by sea, brought by t raders  from South Asia, Persia and t h e  Middle 
East. Portuguese, English and  Dutch colonialists followed t h e  same paths, carving o u t  
empires based on control of mari t ime trade. Overseas contacts, t h e  wealth generated by 
t rade,  t h e  importance of t h e  sea for communication and  t h e  consequent location o f  
major administrat ive and population cen te r s  on t h e  coast, have led t o  a s t rong mar i t ime  
orientation in Indonesian history ( ~ o l t e r s  1967; see also Emmerson 1980a fix a regional 
mari t ime perspective). 

A leading Indonesian marine  scientist  eloquently s t a t e d  t h e  importance of t h e  sea 
for his country (Soegiarto 198 1 1: 

The  Indonesian waters,  a n  a r e a  of over f ive  million square  
kilometers, cover two-thirds of the  Indonesian territory. Therefore, 
how fully and wisely these  wa te r s  a r e  utilized in t h e  coming decade 
will a f f e c t  our economy, our ability t o  mee t  t h e  increasing demand 
for food and  raw materials ,  our  position and  influence in t h e  
regional community of nations, our national resilience, and t h e  
environmental quality of t h e  country  as a whole, in which t h e  
marine environment is t h e  dominating physical factor. 

In m o r e  r e c e n t  years,  t h e  sea has become increasingly significant as a source of 
national wealth. T h e  exploitation of petroleum resources in Indonesian waters, combined 
with land-based operations, has made  a significant contribution to t h e  Indonesian t reasury 
and  has permitted large  investments in national and  rura l  development. Fishery products 
also have contributed t o  Indonesia's expor t  earnings, total l ing USQ253.6 million in 1982 
(BPS 1984). Shrimp accounted for US$181.2 million of this total. Tunas (including 
skipjack) a r e  t h e  second most  important  expor t  commodity, valued at $21.4 million. Floyd 
(1984) presented a detailed description of Indonesia's foreign t rade  in fisheries products. 

Indonesia's Marine Fisheries 

Indonesia straddles t h e  equator, and its c l imate  is distinctly tropical. Seasonal 
variations in rainfall and  wind direction a r e  determined by t h e  northwest and  southeast  



monsoons. T h e  heaviest  rainfall throughout most of t h e  archipelago comes with t h e  
northwest monsoon (November-February), when s t rong winds blow in a generally eas ter ly  
direction. The  southeast  monsoon comes t o  Indonesia during June t o  August, bringing 
relat ively l i t t l e  rainfall  but  winds and  rough seas, which adversely a f f e c t  fishing 
operations along t h e  en t i re  Indian Ocean shoreline. Other fishing grounds a r e  relatively 
shel tered during t h e  southeast  monsoon bu t  a r e  more  exposed t o  winds of t h e  northwest 
monsoon. The  weather  is relat ively calm throughout t h e  archipelago during transition 
periods between t h e  two  monsoons. 

Indonesia 's nar ine  environment is ext remely complex. Polunin (1 983) reviewed a 
large body of l i t e ra tu re  pertaining t o  this topic and noted t h a t  many groups of marine 
organisms reach t h e  peak of speciation in Indonesian waters. Sidarto (1979) reported some 
2,500 species of fish t o  b e  present. Indonesia's marine environment also is characterized by 
g rea t  physical diversity, with extensive cont inenta l  shelves in t h e  western half o f  t h e  
archipelago giving way t o  great  oceanic  depths in eas tern  waters. The  coastal  a reas  
contain mangrove forests,  seagrass beds, coral  reefs  and  estuaries (Burbridge 1983; 
Polunin 1983). Each of these  coastal  ecosystems supports biologically and commercially 
important marine  populations. Generally, fisheries resources within Indonesia a r e  most  
densely concentra ted in nearshore wa te r s  (see Chap te r  2). 

The  bulk o f  Indonesia's t o t a l  mar ine  fisheries landings is caught  in coasta l  wa te r s  by 
small-scale fisheries. As is common in this part  of t h e  world, Indonesia's mar ine  fisheries 
may b e  character ized as multispecies and  multigear. Most Indonesian fishermen exploit a 
number of d i f ferent  species  depending on weather conditions and seasonal availability. 
T h e  DGF reports annual landings by quanti ty and value fo r  45 finfish species o r  species 
groups, seven species  or groups of both crustaceans and molluscs and four o t h e r  species 
groups (seaweeds, tur t les ,  sea cucumbers  and jellyfish). To exploit this  diversity of fishing 
grounds and commercially valuable species, a wide range of gear types and fishing vessels 
is in use. The DGF publishes landings s ta t is t ics  for 2 9  of t h e  most important  gear ,  ranging 
from simple "traditional" hand lines t o  more  technically complex ltmodern'' gear (e.g., 
t rawls  and  purse seines). 

Indonesia's mar ine  fisheries sector  is divided fo r  planning purposes in to  small-, 
medium- and large-scale subsectors, which a r e  described in greater  deta i l  in Chap te r  3. 
Small-scale fisheries, by f a r  t h e  most important  in t e rms  of employment, numbers of 
fishing units and quanti ty of landings, a r e  distinguished from t h e  o t h e r  subsectors by type  
(or absence) o f  b o a t  employed. All fishing units which do not  employ boats, use boats 
without engines or use boats powered by outboard engines a r e  defined as small-scale. 

Both medium- and  large-scale fisheries a r e  distinguished f rom t h e  small-scale 
subsector by use of boats powered by inboard engines. Large-scale fisheries a r e  defined 
by legal  s t a t u s  and  may b e  di f ferent ia ted f rom medium-scale fisheries on t h e  basis of 
investment levels and a reas  in which they a r e  permitted t o  operate. Privately owned 
large-scale domest ic  fisheries a r e  organized under t h e  Domestic Capital  Investment Law 
of  1968. Joint  ven ture  fishing enterprises a r e  char tered under t h e  Foreign Capital  
Investment Law of 1967. There are ,  in addition, s ix  government-owned fishing enterprises 
defined as large-scale. Each type  o f  large-scale fishing enterprises is characterized by 
substantial  investments both in f l ee t s  of boats and in shore-based facil i t ies and  is 
res t r ic ted t o  operating in a reas  where  the re  is no  competi t ion with o ther  (usually 
small-scale) fisheries. 

Unlike large-scale fishing enterprises, t h e  medium-scale subsector is owned 
exclusively by Indonesian cit izens and operates  throughout t h e  archipelago. Ownership 
within this subsector typically is in t h e  hands o f  individual entrepreneurs  who have  l i t t l e  
o r  no investment in shore-based facil i t ies and who own one o r  several  fishing units. 

The I m ~ o r t a n c e  of Marine Fisheries 

Fish provides t h e  single most important  source of animal protein and t h e  only 
affordable source t o  t h e  majority of t h e  population. Given t h e  relat ively high cost of 



meat,  eggs and milk products, fish is likely t o  continue t o  b e  the  most important source of 
animal protein in Indonesia. In 1982, annual per capital  fish supply was approximately 
1 2.9 kg, though there  was considerable variation between islands and regions (Table 6.1 1. 

In 1982, marine fisheries landings totalled 1.49 million tonnes (t), accounting for 75% 
of Indonesia's total  fisheries production of just under 2 million t (Table 1 .I 1. Inland 
capture fisheries contributed 265,000 t (13%), followed by brackishwater and freshwater 
pond production of 129,000 t (6.5%) and 69,000 t (3.5% ), respectively. Rice-fish culture 
contributed a further 2% (42,000 t), and provided a particularly important source of 
protein in isolated interior regions where fresh fish otherwise were unavailable. Cage 
cul ture  of fish, a system with great  potential, is in i ts  infancy in Indonesia, with total  
production in 1982 of only 890 t. Table 1 .I summarizes Indonesia's fisheries production 
during 1968 to  1983. 

Tabel 1 .l. Produksi menurut sub sektor perikanan. 1968-1982.8 
Table 1 .l. Fisheries landings by subsector, 1968-1982.~  

Produksi Produksi 
Jumlah perikanan perikanan 

Tahun produksi Kenaikan laut Kenaikan lain Kenaikan 

Marine Harvest 
Total fisheries All other 

Year harvest Increase landings l ncrease fisheries Increase 

a~umberl~ource: DGF (1984). 
b~stirnasil~stimated. 

Whatever t h e  importance of inland fisheries and aquaculture, i t  is clear tha t  marine 
capture fisheries contribute the  bulk of total  harvests and that  over t he  past 20 years, this 
sector has grown in overall importance (Fig. 1.2). Marine landings more  than doubled 
between 1968 and 1983 and nearly every year increased at a r a t e  higher than that  of t he  
fisheries sector as a whole (Table 1.1). During this period, t h e  to ta l  fishing f leet  declined 
in numbers, but the number of motorized fishing boats increased a t  a remarkably rapid 
Pace, particularly since t h e  la te  1970s (Fig.l.3). Employment in t he  marine fisheries 
sector also increased since 1975 despite t he  decline in fleet size. 

Indonesia's fisheries scientists and policymakers a r e  confident t h a t  recent  marine 
landings a re  sustainable and can be  increased substantially. During the  current Five Year 
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Development Plan (REPELITA IV, 1984-1988), mar ine  landings a r e  projected t o  increase  
at an average annual r a t e  o f  5.1 % (DGF 1983). 

The DGF a n d  M FR I (1 983) es t imated  4.5 million t c a n  b e  harvested on a sustainable 
basis from Indonesia's ter r i tor ia l  wa te r s  and a fu r the r  2.1 million t from t h e  Exclusive 
Economic Zone. Hotta (1 982), however, suggested t h a t  such es t imates  m a y  b e  t o o  high 
given t h e  re la t ive  lack of solid research,  especially on pelagic resources. The  d a t a  upon 
which these  es t imates  a r e  based and t h e  es t imates  themselves a r e  reviewed and 
reassessed in Chap te r  2. 

Indonesia's mar ine  fisheries resources a r e  unevenly exploited. Some fishing grounds 
a r e  under heavy pressure, wi th  levels of fishing e f f o r t  greater  than necessary t o  achieve 
maximum sustainable yields. In o ther  areas,  available stocks a r e  underexploited and 
would support expanded fishing e f f o r t  and larger harvests. Generally , shallow inshore 
fisheries a r e  heavily exploited and, with t h e  exception of coas ta l  wa te r s  surrounding some 
of t h e  m o r e  sparsely populated islands, o f fe r  dist inctly l imited potential for expanded 
production. What potential  exists  for t h e  most p a r t  is l imited t o  offshore fisheries 
resources, t h e  exploitat ion of which typically requires more  sophist icated fishing 
technology and higher levels of investment  than a r e  common among t h e  majority of 
Indonesia's 1.2 million marine  fishermen (DGF 1984), 90% of whom a r e  small-scale 
opera to rs  (Chapter 3). Small-scale fishermen a r e  limited by the i r  boats and gear  to  
operating in nearshore wa te r s  which, as a consequence, a r e  under heavy fishing pressure. 
This is part icularly t r u e  for t h e  Malacca Stra i ts  and t h e  north coas t  of Java, where  37% of 
a l l  Indonesian fishermen a r e  found (DGF 1984; see Table 7.6). 

The concentration of fishermen in these  two  a r e a s  reflects t h e  uneven distribution of 
Indonesia's population, which totalled approximately 155 million in 1982 (BPS 19841, f i f th  
largest  in t h e  world. Of this to ta l ,  125 million (81% of t h e  national population) l ive  on t h e  
islands of Java,  Madura and Sumatra (Table 6.1 ). The large  population of these  islands 
provides a ready market  for  t h e  ca tch ,  which serves t o  encourage fishing operations in 
nearby waters. Conversely, exploitation of more  distant  wa te r s  i s  discouraged due t o  
limited local demand (a function of sparse  population) and  t h e  difficulty of distributing a 
highly perishable commodity over g rea t  distances t o  markets  on more  densely populated 
islands. Matching fisheries resources and  thei r  exploitation t o  a reas  of demand is a n  issue 
of fundamental  importance t o  fishermen and policymakers alike. 

During t h e  1970s, heavy pressure was exer ted  both by large  numbers o f  small-scale 
fishermen and medium-scale t rawlers  on t h e  inshore fisheries resources of t h e  Malacca 
Straits  and  t h e  north coas t  of Java. Trawlers were  a t t r a c t e d  t o  these  a r e a s  by t h e  
presence of shrimp, a high valued expor t  commodity. In 1980, the re  were  approximately 
2,500 small o t t e r  t rawlers  (1 0-30 GT) in Indonesia which accounted f o r  12.5% of to ta l  
mar ine  fisheries production in t h a t  year (DGF 1982~) .  More than half of these  trawlers 
(1,557) operated in t h e  Malacca Stra i ts  and  off t h e  north coas t  of Java, t h e  t w o  most  
productive fishing grounds in Indonesia. Trawlers accounted f o r  20% of to ta l  landings 
f rom t h e  two  a reas  (DGF 1982~) .  

The rapid expansion of fishing e f f o r t  by t rawle rs  in these  two  a r e a s  contributed 
significantly t o  overexploitation of coastal  fisheries and negatively a f fec ted  landings and 
incomes of small-scale fishermen operating passive g e a r  of relat ively l imited fishing 
power (Bailey 1984). Tensions were  fur ther  aroused by frequent damage t o  small-scale 
gear  caused by t rawlers ,  resulting in occasional outbreaks  of violence along t h e  north and  
south coas t s  of J a v a  and in t h e  Malacca Straits. Efforts  t o  res t r i c t  trawler operations t o  
offshore  fishing grounds (reviewed in Chapter  4) proved inadequate d u e  t o  weak 
enforcement  of exist ing regulations (Sardjono 1980). 

Government authorit ies recognized t h e  t h r e a t  posed by t rawle rs  both t o  important  
fishery resources and t h e  1 ivel ihoods o f  small-scale fishermen. In response, trawler 
operations in wa te r s  off Java  and Sumatra  w e r e  banned by Presidential Decree  No. 39 of 
1980. This ban c a m e  into full e f f e c t  by 1 January 1981 and was extended by Presidential 
Le t t e r  of Instruction No. I I of 1982 t o  include a l l  of  Indonesia except  t h e  Arafura  Sea as 
of  1 January 1983. The implications of th is  d ramat ic  act ion are discussed in t h e  Chapters  
which follow. 



Indonesia1$ t rawl  ban represents a n  important  reaffirmation o f  small-scale fisheries 
development as a national priority. As Indonesia s t r ives  t o  res t ructure  he r  marine 
fisheries in l ight of this action,  t h e  need f o r  sound management and development policies 
is great. A major goal of this review is t o  assist this by making more  readily 
available t h e  wide range of information which exists  on Indonesia's mar ine  fisheries sector.  

Sources of Information on  Indonesian Fisheries 

Prior t o  1977, t h e  DGF performed both research and  development functions. In t h a t  
year,  as part  of a larger reorganization tha t  a f fec ted  the  Ministry of Agriculture (within 
which t h e  DGF is located)  as well as o ther  ministries, research functions were  removed 
from the  DGF and  placed under t h e  Ministry's Agency for  Agricultural Research and 
Development (AARD). The Cent ra l  Fisheries Research and  Development Institute 
(CFRDI) is responsible for coordinating t h e  research act iv i t ies  of research insti tutes 
focusing on mar ine  fisheries, coasta l  aquaculture and f reshwater  fisheries. Each of these  
insti tutes publishes research findings in i t s  own regular journals or in specia l  reports which 
a r e  widely c i rcula ted within Indonesia. Researchers  a r e  awarded points for their  
publications, a strong incentive for research dissemination as promotions and salary 
increases a r  e d e  pen den t on p i n  ts earned . 

The separation of research functions from t h e  DGF, which re ta ins  responsibility for  
fisheries management and development, is no t  in all cases clearly defined. The DGF, 
while not  engaged di rect ly  in research, supplies valuable d a t a  for researchers,  especially 
in t h e  field of s tock  assessment, as well as for development planners and administrators. 
Administrative o f f i ce r s  of t h e  DGF a t  t h e  subdistrict, d is t r ic t  and provincial levels 
prepare annual repor ts  on conditions within their  jurisdictions. Local s t a t i s t i ca l  repor ts  
a r e  reviewed and summarized in t h e  annual Fisheries Statis  tics of  Indonesia prepared by 
the  DGF headquarters s taf f  in Jakarta.  Data published s ince  1975 a r e  of considerably 
higher quality than those of preceding years, which must b e  t r e a t e d  with some caut ion 

I 

The annual reports contain valuable information on numbers of fishermen, boats,  
types  of gear in use and volume, value and species composition of t h e  catch. The  d a t a  a r e  
disaggregated on a regional basis between 11 coasta l  a reas  and  t h e  provinces within these  
areas. In s o m e  cases, landings within a single province (e.g., Cen t ra l  Java)  a r e  reported in 
two separate  coasta l  a reas  (eg., north and  south coasts of Java). The physical and 
resource  character is t ics  of these  coastal  areas are described in t h e  nex t  chapter. 

Despite thei r  wealth of s ta t is t ica l  detail ,  these  annual reports a r e  of limited utility 
t o  planners and researchers concerned wi th  social and economic aspects of Indonesia's 
fisheries. Recognizing t h e  need f o r  such information, t h e  DGF has been directly involved 
in several  socioeconomic surveys (DGF 1976; D G F  1978b, 1982; BPS and D G F  1979). 
Perhaps m o r e  significantly, t h e  DGF has commissioned a large number of studies by 
university researchers  on issues related t o  community development, transmigration, 
cooperatives and  technology transfer.  Other  government agencies, including t h e  MFRI, 
also have sponsored research work in coastal  communities by local universities. Official 
sponsorship of research on socioeconomic aspects of fisheries development has 
contributed significantly t o  continued in teres t  among s tudents  and facul ty  researchers. 

A major source of information on Indonesia's fisheries is t o  be  found in s tudent  theses  
and repor ts  by university faculty. Seven Indonesian universities have facult ies of fisheries 
or depar tments  of fisheries within a larger faculty in another  discipline. These fisheries 
facult ies and depar tments  t ra in  s tuden t s  in a wide range of disciplines, including marine  
biology, fisheries technology and fish processing. Students from facult ies of economics o r  
socioeconomics also have become involved in fisheries-related research where 
well-established fisheries programs exist, fo r  example at Hasanuddin University (South 
Sulawesi), Diponegoro University (Cen t ra l  Java) and t h e  Bogor Agricultural Insti tute (West 
Java). Other  universities such as t h e  University of North Sumatra, Brawijaya University 



(East  Java)  and Sam Ratulanggi University (North Sulawesi) also have substantial 
commitments  to  fisheries-related research. 

Student theses and faculty research reports a r e  especially significant as sources of 
social and economic data ,  although t he  quali ty is uneven and the util i ty is lessened by t he  
limited t i m e  spent in ac tua l  field research. In some cases, however,especially where 
research is conducted as part  of a government-commissioned study, the  quality is qu i te  
high. The Agricultural Development Council (AD C) a lso  has made  a major contribution in 
training s tudents  and has  sponsored a number of  valuable studies on socioeconomic aspects  
of  fisheries. 

More recently, t h e  International Cente r  for Living Aquatic Resources Management 
(ICLARM) and the  International Development Research Cen t r e  of Canada (IDR C) have 
established an  Asian Fisheries Social Science Research Network in Southeast Asia. In 
Indonesia, network members include Diponegoro University and t h e  Center  for  
Agroeconomic  Research of AARD. 

The usefulness of s tudent  and faculty research is constrained by limited distribution 
of the resulting reports and theses. There  is no single clearinghouse or abstracting service  
for dissemination of research results, and  funding limitations preclude t h e  production of 
adequate  numbers of copies fo r  widespread distribution. Problems associated with limited 
distribution of research results a r e  compounded by t h e  g r e a t  distances and hence costs  of 
travelling between various miversit ies,  especially those on different i s lands  As a result, 
r esearchers commonly work in isolation from colleagues based at other universities. 

The problem of isolation among researchers and between researchers and 
policymakers has been overcome, t o  some  extent ,  by frequent seminars  and workshops 
sponsored by various universities and government agencies, In 1978, for example, the 
Marine Fisheries Research Insti tute (MFRJ) sponsored a major Symposium on t h e  
Modernization of Small-Scale Fisheries which a t t r a c t ed  fisheries administrators, planners 
and  researchers  and resulted in t h e  publication of scores of papers on marine biology, 
s tock  assessment, fishery technology, fish processing and socioeconomics. Papers 
presented at t h e  Symposium were  bound and placed in major libraries in Indonesia; a set of 
abstracts  was published separately (LPPL 19791.1 In 1982, CFRDI organized a Workshop 
on Fisheries Socio-Economics a t tended by social  scientists  and policymakers. The 
following year, t h e  Proceedings of this Workshop were  published (Pusat  Penelitian dan 
Pengembangan Perikanan 1983). 

Previous effor ts  to compile information available on Indonesia's fisheries sec tor  
provided a good s tar t ing point for the cur ren t  review. The  s tudy by Collier et al. (1 9771, 
while focused on t h e  north coast of Java, contains a n  extensive reference section on 
socioeconomic aspects of Indonesian fisheries. A manuscript on t he  marine environment 
in Indonesia prepared by Soegiarto and Pollunin (1982) and  Polunin's (1983) ref inement  of 
this ear l ier  work a r e  extremely useful reviews of l i tera ture  on that topic. 

Staff  of t h e  National Oceanographic Institute (LON) have  prepared seven annotated 
bibliographies related t o  marine resources and environments (Ongkosongo and Soegiarto 
19 80; Soegiar t o  et al. 19 75a, 19 75b, 19 75c; Soegiar to and Soegiar to 19 7 6 , l 9  78; Thawab et 
al. 1979). These bibliographies are extremely useful but do not  include socioeconomic 
studies. The cen t ra l  library of t h e  Ministry of Agriculture a t  Bogor, formerly known as 
the  Biblio theca Bogoriensis, has published a list of its fisheries holdings, which include a 
number of socioeconomic studies (Pusat Perpustakaan Biologi dan  Pertanian 1981). Even 
this collection, however, contains but a small proportion of t he  studies unearthed by this 
review team. 

In 1981, t h e  Lembaga Penelitian Perikanan Laut  (LPPL) was  renamed t h e  Balai 
Penelitian Perikanan Laut (BPPL). References c i t ed  in this Review follow the  name in use 
at t ime  of  publication. 



Need and Purpose of th is  Review 

A large and rapidly growing body of l i tera ture  o n  Indonesia's fisheries has been 
generated by researchers  working in a wide range of disciplines. Much of this l i t e ra tu re  is 
sca t t e red  and underutilized, and this is s o  particularly in t h e  fields of economics and 
socioeconomics. The purpose of this study is t o  review exist ing knowledge, l i t e ra tu re  and  
d a t a  regarding Indonesia's marine c a p t u r e  fisheries, and thereby make t h e  insights gained 
by past  e f f o r t  m o r e  accessible t o  researchers  and policymakers alike. Rather  
than simply repor t  t h e  results  of previous research,  however, the  authors fee l  it more  
appropriate and  useful t o  examine and  reassess cer ta in  research findings in t h e  context  o f  
fisheries management and development policies. Therefore, this  is a cr i t ica l  review which 
focuses on t h e  contributions of research t o  our understanding of Indonesia's fisheries, t o  
t h e  needs and achievements  of fisheries development programs and t o  t h e  interactions 
between research and  development efforts .  

In preparing th is  review, t h e  authors  relied primarily on secondary data. The in tent  
was t o  establish t h e  parameters  of existing knowledge as a springboard t o  fu tu re  research 
aimed t o  c r i t i ca l  gaps in understanding. Efforts to co l lec t  p r i m a r y d a t a  w e r e  made  
chiefly t o  verify data from o t h e r  sources. Therefore, t o  a significant degree  t h e  focus of 
th is  study is limited by what research has  been accomplished by others. The review itself  
is largely descriptive because most of t h e  available l i tera ture  have followed this 
approach. There a r e  major gaps in t h e  l i t e ra tu re  which we c a n  do l i t t l e  more  than  
identify in t h e  hope t h a t  o the rs  will build on t h e  foundation of past research effor t .  



CHAPTER 2 

INDONESIA'S MARINE FISHERIES RESOURCES 

A. Dwiponggo 

Abstract 

This chapter reviews (a) t he  basic oceanographic features  of Indonesia's major fishing 
grounds; (b) t h e  fisheries for 12 areas separately, using in most cases surplus production 
models t o  assess the  state of resource exploitation; (c) the  demersal and pelagic fisheries 
of Indonesla as a whole; and (d) t he  areas for possible expansion of t h e  fisheries. In most 
par ts  of western Indonesia, t he  demersal stocks appear t o  be strongly exploited, offering 
llttle room if any for expansion. The pelagic resources a r e  generally less exploited, and 
there seems t o  be scope for expansion in t he  sector. 

The total  potential for t h e  Indonesian marine fisheries was estimated at 4.4 million 
tonneslyear (tlyr), against a present ca t ch  of 1.4 million t/yr. However, t he  upper figure 
being estimated in most cases from considerations linking primary t o  secondary and 
tertiary production, is very rough and will need t o  be reassessed when presently 
underexploited pelagi,~ stocks become fully exploited. 

A large and growing body of l i terature is available on Indo/nesia9s marine fisheries 
resources, reflecting the  importance of this topic among both scientists and 
pollcymakers. The rapid growth in large- and medium-scale fisheries and t h e  continued 
high levels of fishing pressure exerted on important coastal fisheries by small-scale 
fishermen have led t o  a growing concern regarding t h e  sustainability of harvests of marine 
resources and a n  awareness tha t  effective steps must be taken t o  manage fisheries 
resource exploitation. In this matter,  research which provides accurate  stock assessment 
is of fundamental importance. As conditions change and new information becomes 
availabe, previous research results need t o  be reevaluated and updated. The purpose of 
this chapter is t o  provide such a n  update, and t o  review and reassess existing information 
on marine fisheries resources of Indonesia as presented, e.g., in Sujastani (19811, and 
expanding previous reviews of t he  marine resources of Indonesia (Soegiarto and Polunin 
1982; Polunin 1983) in  which t h e  fish resources received limited coverage. 

Marine fisheries production in Indonesia nearly doubled during the  period 1968-1 980 
and has grown at a r a t e  of over 6%/yr since 1973 (Table 2.1). However, Indonesia's 



marine fisheries resources a r e  unevenly exploited, with t h e  majority of all fishermen and 
the  largest par t  of total  production coming from t h e  islands of Sumatra and Java. 
Approximately 55% of all production (approximately 1.4 million t in 1980) was landed by 
small-scale fishermen who operate primarily in heavily exploited nearshore waters from 
which iur ther  increases in production a r e  unlikely (DGF 1982b). This is  particularly t rue  
in t h e  case o i  the Malacca Strai ts  and along t h e  north coast of Java, where 39% of all 
Indonesian fishermen reside (Table 1.2). Off shore waters and fishing grounds in t h e  
eastern portion of Indonesia a r e  less intensively exploited and appear t o  present 
opportunities for increased production. The significance of small-scale fishermen in 

Tabel 2.1. Daerah perairan pantai menurut propinsi, volume pendaratan dalam ton (19791, persentase dan urutan tingkat besarnya 
volume ikan laut yangdidaratkan di masing masing perairan pantai. 

Table 2.1. Standard coastal area fisheries identified by province, landings in tonnes (19791, percentage of national landings and rank 
of coastal area in marine fisheries ~andings.~ 

- ---- -- - 

Landings 
Coastal area Province (t) % Rank 

I. Malacca Strait Aceh (east coast) 
North Sumatra (east coast) 
R iau 

I I. East Coast of Sumatra Jambi 
South Sumatra 
Lampung (east coast) 

I I I. North Coast of Java DKI. Jakarta 
West Java (north coast) 
Central Java (north coast) 
East Java 

IV. South and West Coast West Kalimantan 
of Kalimantan Central Kalimantan 

V. East Coast of Kalimantan South Kalimantan 
East Kalimantan 

VI. West Coast of Sumatra Dl. Aceh (west coast) 
North Sumatra (west coast) 
West Sumatra 
Bengkulu 
Lampung (west coast) 72,165 5.5 5 

V I I. South Coast of Java West Java (south coast) 
Central Java (south coast) 
East Java (south coast) 43,779 3.3 11 

VII I. Bali-Nusa Tenggara-Timor Bali 
West Nusa Tenggara 
East Nusa Tenggara 
Timor Timur 

IX. South Coast of Sulawesi South Sulawesi 
Southeast Sulawesi 

X. North Coast of Sulawesi North Sulawesi 
Central Sulawesi 

XI. Mdluku Malu ku 70.364 5.3 7 

XII. lrian Jaya lrian Jaya 18,307 1.4 12 

Total marine production 1,3 1 7,744 100.0 

a~umber/~ource: DGF (1981 ). 



proauctlon and employment, and the  importance of coastal fisheries in supplying 
highquality food t o  domestic markets and export products (especially shrimp) for 
international trade, underscore t h e  need t o  adopt rational management programs t o  
protect vulnerable inshore fisheries. At  t he  same time, marine resources capable of 
hlgner yields offer opportunities and challenges for  fisheries development efforts. 
Prograrns of resource management and fisheries development both require adequate 
assessment of, resource potentials t o  achieve success. 

because of the  wide diversity of exploited species and fishing grounds in Indonesia, 
and the  significant variations in levels of pressure exerted on marine resources, this 
chapter examines t h e  state of fisheries resources and levels of exploitation in each of t he  
12 standard coastal areas  used by t h e  DGF in reporting fisheries statistics, which include 
to ta l  catch, ca tch  ~y species, number and type of fishing gear  and species landed by gear. 
(Note tha t  "coastal" a rea  is a misnomer as it includes all  waters off a certain coast, 
including off shore fishing grounds.) Table 2.1 identifies t he  1 2 coastal areas  by province 
and provides da t a  on to ta l  fisheries production, percentage of national production and 
ranK of each a rea  in te rms  of overall fisheries production. 

Unless otherwise stated, a l l  catch-and-effort da t a  a r e  derived from t h e  DGF1s annual 
Fisheries Statistics of Indonesia, with 1979 being the  last  year for which complete da t a  
a r e  available. 

For each coastal area, previous est imates  of maximum sustainable yield (MSY) a r e  
revlewed and updated where possible. For those areas  where stock assessment da t a  a r e  
not yet  available o r  have not yet  been analyzed, estimates were derived using both linear 
and exponential correlations of effort  and ca tch  per unit of effort  based on the  simple 
Schaeier model and t h e  Gulland-Fox model. Where applicable, separate analysis is 
proviaed for each a rea  for demersal, shrimp and pelagic resources. A list of t h e  most 
uriportant demersal and pelagic species in Indonesia may be found in Table 2.2, which 
includes 1979 production figures by species. 

Tabel 2.2. Jenis-jenis ikan demersal den pelagis serta binatang berkulit keras, binatang lunak, den jenis lain-lain yang berada di perai- 
ran lndonesia menurut produksinya dalam tahun 1979. 
Table 2.2. Demersal and pelagic fish species, crustaceans, molluscs and other species found in Indonesian waters, with landings by 
species in 1979. 

Kumpulan 

Group 

Produksi 
Nama Indonesia Nama Inggeris Nama Latin (t) 

Production 
Indonesian name English name Scientific name (t) 

Dernersal 

1. lkan (Fishes) lkan Sebelah Indian halibuts 

lkan Lidah Tongue wles 

l kan Nomei Bombay duck 

lkan Peperek PonyfisheslSlipmwths 

Manyung Marine cetfishes 

Baloso Lizardfishes 

Biji nangka Goatfishes 

l kan Gerot-Gerot Gruntenlsweetlips 

Psettodidae 

Cy noglossidaa 
Pleuronectidae 

Leiognathidae 

Tachysums spp. 

Seurida spp. 

Upeneus spp. 

Poma&sys spp. 

5,665 

2,632 

5,274 

41,235 

21 $95 

5,336 

7,427 

3,728 

Continued 



Table 2.2. Continued 

Kumpulan 

- 

Nama Indonesia 

- - 

Produksi 
Nama lnggeris Nama Latin (t)  

Production 
Group Indonesian name English name Scientific name (t)  

lkan MerahlBambangan Red snappers Lutjanidae 17,806 

Kerapu Groupers Serranidae 6,087 

Lencam Emperors Lethrinus spp. 9,547 

Ka kap Barramundi breams Lates calcarifer 8,456 

Kurisi Threadfin breams Nemipterus spp. 9,859 

Swanggi Big eyes Priacenthus spp. 1.110 

Ekor kuninglpisang-Pisang Yellow tail/Fusiliers Caesio spp. 10,087 

GulamahRigawaja Croakers, drums Sciaenidae 26,747 

Cucut Sharks Carcharhinidae, 20,254 
Sphy rnidae, 
Orectolobidae 

Pari Rays Trigonidae 11,147 

Bawal putih Silver pomfrets Pampus argenteus 8,809 

KuroISenangin Threadfins Polynemus spp. 9,468 

Layur Hairtails Trichiutus spp. 12.71 7 

2. Binatang berkulit 
keras (Crustaceans) Rajungan Swimming crabs Portunus spp. 2,741 

Kepiting Mangrove crabs Scylla serrata 1,081 

Udang barong Spiny lobsters Panulitus spp. 258 

3. Binatang lunak 
(Molluscs) 

Udang windu 

Udang putih1Jrebung 

Udang Dogol 

Tiger prawns Penaeus monodon 9,027 
Penaeus semiwlcatvs 

Banana prawns Penaeus merguiensis 3 1,620 
Penaeus indtcus 

Endeavour prawns Metapenaeus spp. 14,652 

Jenis-jenis udang lain, All shrimps other than 
seperti, rebon udang pasir those+sted above 

Binatang berkulit keras 
lainnya 

Tiram 

Simping 

All crustaceans other 
than those listed above 

Cupped oyster 

Scallops 

Crassostrea spp. 

Amusium spp. 

Continued 



Table 2.2. Continued 

Produksi 
Nama Indonesia Nama lnggeris Nama Latin (t) Kumpulan 

Production 
Group Indonesian name English name Scientific name (t) 

Remis 

Kerang darah 

Cumi-cumi 

Sotong 

Gurita 

Binateny lunak lainnya 

Clams Meretrix spp. 2,566 

Blood cockles A d a m  spp. 32,183 

Common squids Loligo spp. 1231 2 

Cuttlefishes Sepia spp. 1,827 

Octopuses Octopus spp. 37 

All molluscs other 258 
than those listed 
above 

Pelagic 

1. lkan (Fishes) Bawal hitam 

Alu-alu 

lkan Layang 

Selar 

Black pomfret Formio niger 

Barracudas Sphymena spp. 

Deceptenrs spp. Scads 

Trevallies 
Yellow striped trevallys 

SeIar spp. 
Selaroides spp. 

Kuwe 

Tetengkek 

Daun bambu/Talang-talang 

Sunglir 

lkan terbang 

Belanak 

Julung-julung 

Jacks, trevallys Camnx spp. 

Hardtail scads Megalaspis cordyla 

Chorinemus spp. 

Elagatis bipinnulatus 

Queenfishes 

Rainbow runner 

Flyingfishes cypselunrs spp. 

Mugil spp. Mullets 

Garfish and 
Halfbeaks 

Tylosunrs spp. 
Hemirhamphus spp. 

Teri 

Japu h 

Anchovies Stolephonrs spp. 

Sardines Dussumierie spp. 

Tembang 

Lemuru 

Golok-goloklParang-parang 

Teru bu k 

Fringescale sardinella 

Indian oi l  sardinella 

Wolfherrinp Chirocentnrs spp. 

Clupea toli Tolishads 
(Chinese herrings) 

Kembung 

Tenggiri papan 

I ndo-Paci f ic mackerels Rastrelliger spp. 

I ndo-Pacific Spanish 
mackerels 

Continued 



Table 2.2. Continued 

Kumpulan 

Group 

Produksi 
Nama Indonesia Nama lnggeris Nama Latin (t) 

Production 
Indonesian name English name Scientific name (t) 

Tenggiri 

Tongkol 

Tuna 

Cakalang 

Ikan-ikan lain 
(demersal dan pelagis) 

Lain-lain Rumput taut 

Others Penyu 
Teripang 
Ubur-ubur 
Lainnya 

Narrowbarred 
Spanish mackerels 

Eastern little tunas 

Tunas 
Bigeye tunas 
Broadbill/Swordfishes 
Indo-Pacific marlins 
Indo-Pacific sailfishes 

Skipjack tunas 

All fishes other than  
those listed above 
(demersal and 
pelagic) 

Seaweeds 

Marine turtles 
Sea cucumbers 
Jellyfishes 
Others 

Scomberomorus 
commersoni 

Euthynnus spp. 

Thunnus spp. 
Pamthunnus obesus 
Xiphias spp. 
Makaira spp. 
lstiophorus orientalis 

Eucheuma spp. 
Grecilaria spp. 

A summary discussion is presented, focusing on stock assessment and levels of 
exploitation, indicating areas  where potentials for  increased production exist and areas  
where MSY has already been reached and where fishing effort  is excessive. Potential 
ylelds for Indonesia's marine fisheries a r e  estimated based on t h e  preceding analysis by 
area. Estimates derived from resources surveys a r e  supplemented by estimates based on 
tertiary productivity converted from primary and secondary biological production, 
following Cushing (1 97 1). 

It should D e  noted tha t  t h e  two approaches used have t o  infer potential yields in areas  
where major fisheries do not exist and provide only rough approximations. This is t rue  f o r  
Gulland's (1971) method of estimating potential yield from virgin biomass and an est imate 
of natural mortalities (see below) which has been found t o  be  generally biased upward 
(otten by a tactor  of 200-400%) by Beddington and C'ooke (1983), as well as for Gushing's 
method, whose est imate can be erroneous by as much a s  a factor  of 10'. 

In t he  following section, before discussing the  individual coastal a r ea  fisheries, basic 
oceanographic information is provided upon which estimates of primary, secondary and 
tertlary production a r e  based. 

Indonesia's Marine Fishing Grounds 

Indonesia's territorial waters cover an  a rea  of approximately 3.1 million kmZ, a 
figure based on the  archipelagic principle whereby all waters within this island nation's 
boundaries a r e  considered territorial waters. With t h e  promulgation of t he  200-nautical 



mile Exclusive Economic Zone (EEZ) in 1982, Indonesia's jurisdiction now extends over  a 
fur ther  2.5 million km2. 

Indonesia's terri torial  waters  consist of th ree  major ecosystems -- t h e  Sunda Shelf, 
the  Sahul Shelf, t h e  Indian Ocean -- and o ther  deep seas. The a r e a  in km2 of these  
ecosystems and t h e  specific bodies of water  which they include is presented in Table 2.3. 
bo th  pelagic and demersal  f isheries exist in  t h e  broad continental  shelves, while in t h e  
Indian Ocean and o ther  deep seas, exploitation is limited primarily t o  pelagic stocks, 
except  the south coast  of Java  (Cilacap) where shrimp resources have been exploited by 
trawlers. 

Tabel 2.3 Luas wilayah perairan laut Indonesia, krna . 
Table 2.3. Extent of Indonesia's territorial waters by area and 

2 subarea, in krn . 
Area and sub-area ~ r n ~  

Sunda Shelf 686,000 

Malacca Straits 55,000 
South China Sea (Indonesian portion) 250,000 
Java Sea (including Sunda Straits) 381,000 

Sahul Shelf 

Arafura Sea 
Other waters 

Indian Ocean 

Sumatra, west coast 
Java, south coast 
Bali Straits 
Southern Lesser Sunda Islands 

Other deep seas 1,694,000 

Makassar Straits, waters around Sulawesi, 
northern Lesser Sunda Islands 594,000 

Flores Sea 100,000 
Banda Sea 100,000 
Moluccas (including north and west 

lrian Jaya) 900,000 

Nlost of Indonesia's shallow shelves a r e  considered trawlable although there  a r e  a r ea s  
covered by coral  reefs, sponge beds and rocky outcrops. Bottom conditions in t h e  Sunda 
Shelf a r e a  have been mapped (Salm and Halim 1984). An analysis of t h e  superf ic ia l  
bottom sediment of t h e  Java  Sea  has been presented by Emery et al. (1972). In general, t h e  
pat tern  o i  bottorn sediment shows t h e  presence of widespread modern si l t  and clays in t h e  
axial pa r t  of t h e  shelf between Sumatra, Java  and Kalimantan, and de t r i t a l  sands along 
most of t h e  shores except  Eastern Sumatra  and West Kalimantan. Most of t h e  ou te r  shelf 
is covered by coarse  sand. bo t tom gravel is common around t h e  islands between Sumat ra  
and Kalimantan. In t h e  South China Sea, mud, sand mud and sand predominate. The 
widespread presence of deep sof t  coral  and coral  hills on ridges in t h e  Java sea has caused 
problems i n  operating t rawl  gears  (Losse and Dwiponggo 1977). 

Other  bodies of water  in Indonesia have been less thoroughly studied than  t h e  Sunda 
Shelf. Nonetheless, a large body of hydrologic and oceanographic l i tera ture  is available, 
collated primarily by t h e  National Oceanographic Institution (Lembaga Oseonologi 
N a t ~ o n a l  o r  LON). Of particular significance to knowledge regarding Indonesia's marine 
fisheries is t h e  information available on  cur ren t  systems, wate r  temperature ,  salinity, 
oxygen supply and primary productivity, reviewed below. 



Surface  cur ren t  system 

Surface cur ren t  sys tems in Indonesian wate r s  have been described by several  authors  
(Wyrtkr 1961 ; Soegiarto and Birowo 1975; Salm and Halim 1984). Surface  currents  in 
Indonesia a r e  more  strongly influenced by currents  f rorn t h e  Pacific Ocean than t h e  Indian 
Ocean, as may be seen f rom Fig. 2.1 and 2.2. 

Surface currents  a r e  also great ly  influenced by t h e  winds of t h e  prevailing monsoons. 
North o i  t he  equator  during November through March, t h e  monsoon winds c o m e  out  of t h e  
northeast. A t  t h e  equator,  t h e  winds blow from t h e  north; while south of t h e  equator  t o  

100 south lat i tude,  winds c o m e  from t h e  northwest. The cur ren t  tends  t o  flow in t h e  s a m e  
direction as t h e  prevailing winds (Fig. 2.1). 

From June t o  September,  t h e  southeast  monsoon (or nor th  of t h e  equator  southwest 
monsoon) dorninates, marked by currents  flowing in a northwesterly direction around 
Australla and t h e  island of New Guinea. During th is  period, t h e  circulation of su r face  
waters  is reversed through t h e  Banda, Flores, Java  and South China Seas (Fig. 2.2). The 
southeast  monsoon is relatively milder than t h e  northwest monsoon. Current  velocit ies 
a r e  in t h e  range of 12-23 cm/sec,  as opposed t o  25-38 cm/sec  in t h e  northwest monsoon. 

Ter n ~ e r a t u r e  and salinitv 

As In o ther  troprcal waters, seasonal changes in surface  t empera tu re  in Indonesia 
usually d o  not exceed 30C, i rom 300C (April-May) t o  27% (December-January). Surface  
water t empera tu res  a r e  about equal t o  average a i r  t empera tu re  at sea level  and a r e  
lnfluencea by seasonal wind and rainfall patterns. Heavy rainfall during t h e  northwest 
monsoon accounts fo r  reduced sur face  t empera tu res  during December-January (Wyrtki 
1960). 

The mean range rn salinity of t h e  surface  waters  within t h e  Indonesian archipelago i s  
30.8 ppt t o  34.3 ppt in t h e  eas te rn  section, and 30.6 ppt t o  32.6 ppt in t h e  western sect ion 
boer iaa tmadja  1956). 

Surface salinity varies by season along coasta l  a reas  within a range of 31.0 ppt and 
33.0 ppt. Heavy rains and t h e  discharge from rivers influence t h e  salinity of coasta l  
waters, especrally during t h e  northwest monsoon. Where rivers flow into  a bay, such as 
J a k a r t a  bay, t h e  surf ace salinity is markedly reduced. During t h e  southeast  monsoon, 
when r a n  and river flows a r e  reduced, high salinity waters  f rom t h e  Pacific e n t e r  t h e  
J a v a  Sea, raising salinity t o  32.5-33 ppt. 

Primary productivity 

The growth and development of fisheries s tocks  depend on primary production 
(phytoplankton) which is used by herbivores (primary consumers), which a r e  themselves 
consumed by marine  organisms fu r the r  up t h e  food chain (secondary and t e r t i a ry  
consumers). The concentra t ion of nutrients in seawater ,  consisting of 
phosphate-phosphorus, nitrate-nitrogen and silicate-sili'con in various Indonesian wate r s  
nas  been studied by LON and t h e  results  have been published in t h e  Oceanographic At las  
o i  Indonesian and Surrounding Waters (Soegiarto and Birowo 1975). 

The collection of primary production d a t a  by radio-carbon techniques in Indonesia 
was s ta r t ed  in 1957 (Steeman-Nielsen and Jensen 1957). Since then several  o the r  studies 
have been conducted (Cushing 1971; Soegiarto and Birowo 1975). However, l imited 
numbers of observations were  made  which in some cases only covered o n e  season. The 
data a r e  inadequate t o  provide anything but a general  indication of primary productivity. 

In t h e  Sunda Shelf and Sahul Shelf, primary production is generally high due t o  t h e  
influence of river water  discharge with a high nutrient  content ;  moreover, shallow waters  
allow f o r  adequate  mixing of t h e  w a t e r  column. High values have been obtained f rom t h e  
Malacca St ra i t s  both in t h e  northeast  monsoon and  t h e  southwest monsoon. In south  
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Fig. 2.1. Surface current directions around Indonesia in February. 

Fig. 2.2. Surface current directions around Indonesia in August. 



Kalirnantan, high productivity has occurred only in t h e  northeast monsoon (Soeriaatmadja 
1956). 

Dotty et al. (1963) undertook radio-carbon observations in  t he  Malacca Straits, South 
Chlna Sea and western Java Sea. Average primary production was highest in t h e  Malacca 
Stralts, greater  than 0.30 g c/rn2/day, with some areas  showing production greater  than 
0.70 g ~ / m * / d a ~ .  The results of Dotty et al. were reanalyzed and raised by a fac tor  of 
1.45 by Cushing (1 971). 

Cushing (1971) also used radiocarbon analysis t o  es t imate  tertiary production off t h e  
west coast  of Sumatra, t h e  south coast of Java, and other adjacent waters, defining 
t e rna ry  production as 1 % of primary production (and 10% of secondary production). The 
distribution of estimated ter t iary production during t h e  northeast and southwest monsoon 
seasons is indicated in Figs. 2.3 and 2.4. Cushing believes t ha t  between one-third and 
one-half 01 total  tert iary production can be  harvested. 

Fig. 2.3. The distribution of tertiary production in million 
tonnes wet weight/sO square, estimated as average o f  1% of  the 
primary production and 10% of  the secondary production 
during the northeast monsoon. 

Fig. 2.4. The distribution of  tertiary production in millbm 
tonnes wet weight/SO square, estimated as average o f  1% of  the 
primary production and 10% of  the secondary production 
during the southwest monsoon. 

Primary, secondary and ter t iary productions a r e  significantly influenced by upwelling 
in cer ta in  par ts  of Indonesia. Wyrtki (1 961, 1962, 1964); Rochford (1 962); and Cushing 
(1 Y71) have described upwelling areas  off Java, northwest Australia, and in t he  Flores, 
t)anda and Araf ura Seas. Upwelling off northwest Australia occurs during July-August 
(Wyrtki 1961) and is associated with the  prevailing winds and currents of t h e  northeast 
monsoon. The most important a r ea  of upwelling occurs along t h e  south coast of Java 
during July-August and is  associated with t he  seasonal Sardinella longiceps fishery of t h e  
Bali Strai ts  (Wyrtki 1961, 1962; Dwiponggo 1974; Ritterbush 1975; Pusat Penelitian dan 
Pengembangan Perikanan 1982). Wyrtki (1962) estimated t h e  extent  of upwelling along 
t h e  south coast of Java, t h e  bali Straits and the  south coasts  of Bali and Lombok islands 

t o  be 400 km wide and 1,200 km long and t h e  r a t e  of upwelling t o  be 2.4 million m3/sec. 
A general review of upwelling areas  in Indonesia and t h e  influence of upwelling on 

biological productivity has been made by Cushing (1971) and his summary results a r e  
shown In Table 2.4. 

Tne Statist ical  Basis for Fisheries Resources Assessment 

During t h e  mid-1970s, major improvements were made in t h e  collection and 
presentation of fisheries statistics. Since 1975, t he  DGFts annual statist ical  reports have 
provided information cn  to ta l  production and numbers and types of gear  by coastal  a r ea  



Table 2.4. Estimated productivity in the upwelling areas.a 

Primary Secondary 
A B Wet Wet 

Carbon Carbon Carbon wt wt 
Area Season (season) (season) (season 0.01 C 0.1 Dl 0.1 12: (season) (season) 

(x lo3 km2) (days) (x lo6 t )  (x lo6 t )  (x lo6 t )  x 1.33 (x lo4 t )  (x lo4 t )  (x lo4 t )  (x lo6 t )  (x lo6 t )  

Indian Ocean 

NW Australia 300 150 18.5 2.1 2 2 8 2  18.5 21.2 28.2 1.48 1.74 

Indonesia 

Java 300 150 27.1 2.64 3.51 27.1 26.4 35.1 2.00 2.32 
E. Arafura 250 120 17.0 17.0 (1 .28lc 
Flores 100 120 8.8 8.8 (0.7) 
Banda 100 120 11.3 11.3 (0.85) 

Gulf of 
Thailand 75 150 20.8 

Vietnam 200 120 44.2 44.2 (3.32) 

a~umber/~ource: Cushing (1971 ). 
b ~ z  = assumed a longer generation time (x 1.33). 
 he estimates in brackets are derived from the values of primary production alone. 

and by province. Fur ther  improvements in  data collection were  made in 1977 with t h e  
introduction of a new production survey methodology and t h e  use of standard F A 0  
dehnitlons. Fish landings have since included not only t h e  marketed c a t c h  but t h e  amount  
o i  fish consumed by fishermen and the i r  families and t h e  amount given fishermen in lieu 
of wages o r  shares  in  production. 

Production figures a r e  based on  ac tua l  landings at major fishing ports, which a r e  
directly monitored. Because of difficulties in monitoring landings f rom t h e  numerous 
small  fishing communities sca t t e red  along t h e  coast ,  c a t c h  es t imates  a r e  made f rom these  
areas. These es t imates  a r e  supported by irregular spot  checks  and interviews with local 
small-scale fishermen. These fishermen rarely maintain records, however, and given t h e  
importance of production f rom the  small-scale subsector, t h e  use  of es t imates  introduces 
a degree  of uncertainty in repor ts  of t o t a l  production. This problem is compounded in 
s o m e  a r e a s  where landings f rom small-scale fishgrmen a r e  assigned a fixed percentage of 
production based on  landings at major fishing por ts  which a r e  monitored. The  problem 
with this is that medium-scale fishing gear  with significantly g rea te r  fishing power is t h e n  
used t o  e s t i m a t e  production f rom more  numerous fishing units  of lesser (and varying) 
fishing power. 

Fur ther  problems a r e  introduced by the  difficulty of counting numbers of fishing 
unlts, particularly in small  coas ta l  communities where di f ferent  gear  a r e  used o n  a 
seasonal basis. Moreover, t h e  number of operating days  f o r  individual fishing units, and 
hence, the  level of fishing e f fo r t  -- a cr i t i ca l  variable in s tock  assessment -- of ten  is 
es t lmated based on  operations f rom major fishing ports. Boats f rom these  por ts  tend t o  
be larger and a r e  usually motorized, while t h e  majority of small-scale boats  operating 
along the  c o a s t  a r e  smaller  and f o r  t h e  mos t  pa r t  not  motorized, and thus  will be less ab le  
t o  opera te  during seasons of high winds and rough seas. In some areas,  a sample  of coas ta l  
communities is monitored, providing information necessary f o r  adjusting number of 



operating days by gear  and vessel type. The DCFts  annual fisheries s ta t is t ics  d o  not  
repor t  number of days  of operation o r  o the r  d i rect  measures of fishing effor t ,  but 
es t imated values a r e  used t o  der ive  production f rom communities of f ishermen which a r e  
not  monitored. 

Errors in  classifying species landed, even as t o  major fishing group, also exist, 
introducing problems of assessing specific fishery resources. Moreover, in s o m e  a r e a s  
more  than  30% of al l  f ish landed a r e  classified as "other fishtt; nationally t h e  landing so  
classified i s  16%. The c a t c h  listed as "other fish" suggests t h a t  c a t c h  figures fo r  some 
species a r e  t o o  low. This is par t~cu la r ly  t r u e  f o r  undersized demersal  fish species caught  
by trawlers,  and also fo r  pelagic species landed by a number of gear  types  including, in 
sorne cases, t rawlers  operating in coasta l  waters. 

Finally, it should be noted t h a t  such figures a r e  based on place  of landing, which may 
not be t h e  s a m e  as ac tua l  fishing grounds. For example, some purse seiners based along 
t h e  north coast  of Java  opera te  in wa te r s  off Kalimantan and Sulawesi, but the i r  
production is credi ted t o  landings f rom Java 's  north coast. 

Despite these  problems, Indonesia's fisheries statistics provide reasonably accura te  
information on t h e  s t a tus  of marine resources and fisheries production, and a r e  a major 
source  of d a t a  fo r  s tock assessment purposes. As i s  t r u e  with most f isheries stat ist ics,  
those  of Indonesia must be t r ea ted  with some caution and cross checked with information 
f rom o ther  sources. Fortunately, t h e r e  a r e  a number of a l ternat ive  sources of d a t a  
available in  Indonesia, including t h e  results  of resource surveys; experimental  fishing 
cruises; and individual reports on part icular fisheries, fishing communities and major 
fishing parts. Such sources need t o  be consulted in assessing marine resources within 
part icular areas. 

Fisheries and Marine Resources by Coastal  Area 

It 1s not always easy t o  distinguish between demersal  and pelagic species, especially 
in coasta l  fisheries. Gear  a r e  more  easily classified. For purposes of th is  review, 
demersal  species a r e  defined as those  caught  mainly by demersal  gear  and pelagic species 
a r e  tnose  caught  mainly by pelagic gear. 

Malacca S t ra i t s  

The Malacca S t r a ~ t s  drvide Peninsular Malaysia f rom Sumatra  and specifically t h e  
eas te rn  coas t s  of t h e  provinces of Aceh and North Sumatra,  and Riau Province. The 
Indonesian portion of t h e  Malacca Straits ,  which a r e  divided with Malaysia on t h e  
principle of equidistance (Prescot t  1981), covers  a n  a r e a  of approximately 55,000 km2. 
Bottom conditions a r e  generally sandy o r  muddy with some rocky areas. Trawlers in 
Indonesia were  f i r s t  introduced via Malaysia at t h e  port  of Bagan Siapiapi (Riau Province) 
in t h e  late 1960s and f rom t h e r e  spread during t h e  early 1970s throughout t h e  Malacca 
S t ra i t s  and in to  t h e  Java  Sea  (Unar 1972). Favorable bottom conditions and abundant 
demersal  resources, especially shrimps, resulted in  profi table operations and insured t h e  
rapld growth of t h e  t r awle r  f lee t ,  individual boats typically displacing 5-20 GT, though 
sorne larger (40-100 GT) t rawlers  were  also in use (Unar 1972). By t h e  end of 1971, at 
l eas t  800 t rawlers  were  operating in t h e  Malacca S t ra i t s  (Unar 1972). By 1978, t h e  
number of t rawlers  was  reported t o  be  1,310 (Naamin and Farid 19801, though t h e  DGF 
reported only 935 in t h a t  year and 790 in 1979 (DGF 1980, 1981). The discrepancy may 
re f lec t  t h e  exis tence of unlicensed t rawlers  (BPS and DGF 1979). 

Marine fisheries production in 1979, t h e  year  before t h e  t rawler  ban was decreed,  
total led over 271,000 t, 21 % of Indonesia's t o t a l  (Table 2.1). The Malacca S t ra i t s  coas ta l  
a r e a  ranked second behind t h e  north coas t  of Java in t e r m s  of t o t a l  marine fisheries 
production. Table 2.5 provides annual demersal  and pelagic c a t c h  d a t a  during t h e  period 



1975-1 979. Table 2.6 shows t h e  distribution of demersal  and pelagic average annual yield 
(1 975-1979) by g e a r  and major species. Trawlers accounted fo r  55,000 t o r  39% of t o t a l  
demersal  c a t c h  f rom t h e  Malacca Straits. Shrimps, t h e  t a r g e t  species of both t rawlers  
and various small-scale g e a r  types, were  t h e  dominant species group landed in 1979, 
total l ing 66,500 t, 47% of t h e  t o t a l  demersal  c a t c h  and 27% of t o t a l  c a t c h  f rom t h e  
Strarts. However, high valued penaeid shrimps comprised only 25% of t o t a l  shrimp 
production wrth o ther  shrimps known as - rebon (a mixture of mysid and sergestid shrimps 
and juvenile penaeid shrimps) accounting f o r  t h e  remainder. Rebon usually a r e  caught  
near es tuar ies  with beach seines, t idal  t r a p s  and o ther  small-scale gear  and a r e  commonly 
manufactured in to  shrimp-paste known as terasi. 

The rapid growth of t rawler  operations in t h e  Malacca S t ra i t s  led t o  growing concern 
regardrng overexploitation of demersal  resources in t h a t  area.  In response t o  t h e s e  
concerns, t r awl  surveys were  conducted in  1973 and 1975. In 1975, t h e  average  c a t c h  r a t e  
fo r  al l  s ta t ions  surveyed was reported as 106.3 kg/hr. The highest c a t c h  r a t e  of 158.2 
kg/hr occurred at a dep th  range of 40-49 m (Saeger et al. 1976). I t  was concluded t h a t  t h e  
low density of t h e  demersal  s tocks  in  t h e  Malacca S t ra i t s  compared with o ther  a r e a s  was  
due  t o  heavy fishing pressure by t h e  t rawlers  exploiting shallow waters  (less than 40 m) 
where shrirnp s tocks  were  most abundant. Based on results  of t h r e e  t r awl  surveys, 
Sujastani et al. (1 976) es t imated t o t a l  standing s tock  of demersal  finfish t o  be 7 3  000 t, o r  2 1.33 t/knj!. The virgin s tock was es t imated t o  have been 146,000 t o r  2.66 t /km . The 
distribution of demersal  finfish s tock  density at various dep th  ranges is  shown in  Table 2.7. 

Maximum sustainable yields (MSY) of demersal  f ish and shrimps and corresponding 
appropriate levels of e f f o r t  may be  derived f rom Fig. 2.5-2.7. Details  on  t h e  derivation of 
these and subsequent yield curves  in these  sections (Fig. 2.8-2.21) a r e  provided in t h e  next  
sectron, dealing with overall resource assessments. 

Sujastani et al. (1 976) analyzed ca tch-  and e f fo r t  d a t a  collected f rom provincial 
irsheries o f k e s  in Aceh, North Sumatra  and Riau, and interviewed t rawler  captains. 
Tney concluded that t h e  MSY of t h e  Malacca S t ra i t s  demersal  fishery was approximately 

Tabel 2.5. Selat Malaka: hasil tengkapan dengan alat penangkap demersal dan pelagis, 1975-1979.~ 
Table 2.5. Malacca Straits: Catch in tonnes by dernersal and pelagic gears, 1975-1979.~ 

Jenis alat dan 
hasil tengkapan 

Gear type and catch 1975 1976 1977 1978 1979 Average 

Jurnlah produksi 
Total catch 175,080 124,249 129,673 128,698 154,024 142,344.8 

Udang penaeid 
Penaeid shrimp 18,851 15,692 16,980 18,472 16,091 17,217.2 

Demersal 

Udang lain 
Other shrimp 1,781 47,109 49,565 51,557 50,391 40,080.6 

lkan dernersal 
Demersal fish 154,448 61,448 63,128 58,669 86,168 84,772.2 

Pelagis . 
Pelagic 

l kan pelagis 
Pelagic fish 1 15,048 1 10,347 102,202 93,639 84,584 101,164 

a~urnberl~ource: DGF (1977,1978a. 1979,1980,1981a). 



85,000 t /y r  and t h a t  demersal  resources were  fully exploited. Their findings indicated 
tha t  by t h e  early 1970s, t rawler  owners already were  shifting their  base of operations t o  
the  Java Sea (Unar 1972). 

In 1976, t h e  South China Sea Fisheries Development and Coordinating Programme 
(SCS) sponsored a workshop on fisheries resources in t h e  Malacca Straits. Noting t h a t  
t rawler  operations were  concentrated in shallow waters, t h e  MSY of demersal  resources in 
a r ea s  of t rawler  operations was es t imated at 88,000 t/yr. Given grea te r  stock densities in  
deeper waters, however, t o t a l  dernersal MSY was es t imated at 120,000 t /y r  (SCS 1976). I t  
was estlrnated t h a t  t h e  MSY for  penaeid shrimps was approximately 20,000 t /y r  and t ha t  
this resource was fully exploited. 

Between 1975-1 979, pelagic fisheries of t h e  Malacca Stra i ts  accounted fo r  42% of 
to ta l  production (Table 2.5). Scoop nets, drifting gill nets  and purse seines dominated 
pelagic tisheries production (Table 2.6). 

Tabel 2.6. Selat Malaka: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap dan jenis 
ikanludang yang penting, 1975-197ga 
Table 2.6. Malacca Straits: Average annual production and percentage of total production of important gear types and species of 
fishlshrimp. 1975-1979? 

Rata-rata Rata-rata 
Rata-rata persentasi Rata-rata persentasi 

produ ksi (t), produksi, produksi (t), produksi, 
Perikanan Jenis alat tangkapan 1975-1979 1975-1979 Jenis ikanludang 1975-1979 1975-1979 

Average production Average production 
Fishery Type of gear (t) (%) Species of fishlshrimp (t 1 (%I 

Demersal Trawl 5433 1 .O 
JermallStow nets 27,389.6 
SeroIGuiding barriers 19,889.4 
PancingIHook and 10,465.0 

line 
Pukat pantai1Beach 10,0748 

seine 
Perangkap lain1 9,266.8 

Other traps 
Jaring insang tetapl 2,097.2 

Set gill net 

39.0 Udang lainlother shrimp 
19.0 Udang penaeidlpenaeid 
14.0 shrimp 
7.0 GulamahlCroakers 

KakaplBaramundi 
7.0 KurisiIThreadfin 

KerapulGroupers 
6.5 ManyunglMarine 

catfish 
1.4 Bawal putihlsilver 

pom fret 
PariIRays 
Ekor kuninglYellow- 

tail fusilier 

Pelagis SeroklScoop net 
Pelagic Jaring insang hanyutl 

Drift gill net 
Pukat cincin1Purse 

seine 
Payang 
Bagan tancapl 

Stationary liftnet 
Pancing tondal 

Troll lines 
Jaring angkat lain1 

Other liftnets 
Jaring insang lingkarl 

Encircling gill net 

Kembungllndo-Pacific 
mackerel 

TongkollEastern little 
tuna 

TembangIFringe scale 
sardine 

TerilAnchovies 
Parang-parangNVolf 

herring 
SelarlYellow striped 

trevally 
TenggiriISpanish 

mackerel 
LayangIScad mackerel 
SardinlSardine 
TetengkekIHardtail scad 

- -- - - -- 

a~umberl~ource: DGF (1977,1978a. 1979,1980,1981a). 



t rawler  operations i s  t h e  limitation of trawlable grounds caused by coral  formatrons and 
extensive beds of giant  cup sponges (Poterion spp.) in t h e  South China Sea and northwest 
of bangka Island (Sudradjat and Beck 1978). A joint venture company, P.T. Misaya Mitra, 
conducted t h e  f i rs t  t r awl  survey off t h e  east coast  of Sumatra  in 1968 but two  years l a t e r  
moved its base of operations t o  Kalimantan due t o  poor ca tches  (Unar 1972). Relatively 
f ew  t rawlers  moving south f rom t h e  Malacca S t ra i t s  in t h e  early 1970s stayed in t h e  area ,  
preierring t o  opera te  along Java's north coast  where ca tches  were  higher. In 1979, t h e  
DGF reported only 54 trawlers operating in t h e  provinces of Jambi and Lampung and none 
in South Sumatra  (DGF 1981), though there  may have been additional unregistered 
trawlers. 

Compared t o  t h e  lack of research act ivi t ies  regarding pelagic fisheries, demersal  
resources in th is  a r e a  have a t t r a c t ed  considerable attention.  The shrimp fishery has been 
analyzed by Unar (1972), Yamamoto (1977) and Naamin et al. (1980). In addition, several  
papers presented at t h e  National Shrimp Seminar in 1977 and regional seminars in 1976 

Tabel 2.9. Timur Sumatera: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap dan 
jenis ikanludang yang penting, 1975-197ga 
Table 2.9. East Sumatra: Average annual production and percentage of total production of important gear types and species of 
fishlshrimp, 1975-1979? 
- -- 

Rata-rata Rata-rata 
Rata-rata persentasi Rata-rata persentasi 

produ ksi (t), produksi, produksi (t), produ ksi, 
Perikanan Jenis alat tangkapan 1975-1979 1975-1979 Jenis ikanludang 1975-1 979 1975-1 979 

Average production Average production 
Fishery Type of gear (t) (%I Species of fishlshrimp (t) (%) 

Demersal PancingIHook and line 6,938.0 
Jaring klitiklshrimp 4,964.6 

gill net 
Otter trawl 281 1 .O 
Jaring insang tetapl 2,465.6 

Set gill net 
Pukat pantai1Beach 1,916.8 

seine 
Perangkap IainIOther 1,634 .O 

27.0 ManyunglMarine catfish 
19.3 KurisiIThreadfin bream 

Udang penaeidlpenaeid 
11 .O shrimp 
9.6 lkan merah1Red snapper 

PepereklSlipmouths 
7.4 LayurlHairtail 

GulamahICroakers 
6.3 Udang lainlother 

traps shrimp 
JerrnallStow nets 1,516.4 6.0 CucutISharks 1,343.0 5.5 
SeroIGuiding barriers 895.0 3.5 PariIRays 1,238.0 5.0 
DogollDanish seine 727.0 2.8 
Rawai tetaplset longline 547.4 2.1 

Pelagis Bagan tancaplstationary 
Pelagic liftnet 

Jaring insang hanyutl 
Drift gill net 

Payang 
Bagan perahulRakit-boat1 

raft liftnet 
Jaring angkat lain/ 

Other liftnets 
Jaring insang lingkarl 

Encircling gill net 
SerokIScoop net 
Rawai hanyutlDrift 

longline 

TerilAnchovies 
TembanglFringe scale 

sardine 
SelarIYellow striped 

trevally 
Tenggiri papanllndo- 

Pacific Spanish mackerel 
TenggirilSpanish mackerel 
LemwulOil sardine 
TongkolIEastern little 

tuna 
Parang-parangANolf 

herring 
BelanaklMullets 
Bawd hitamlBlack 

pomfret 

a~umberl~ource: DGF (1977,1978a. 1979,1980,1981a). 



and 1 980 sponsored by t h e  SCS ( 1976, 1980b) discussed shrimp fisheries and resources of 
Sumatra ' s  east coast. 

Nasution et al. (1972) reported on a joint exploratory survey in t h e  South China Sea  
and Kar imata  S t ra i t  by t h e  Directora te  General  of Fisheries and a n  Indonesian pr ivate  
company in cooperation with Chi Feng Fishing Cooperation, Taiwan. The survey was 
conducted with large  pair  t rawlers  (200 GT, 550 hp). Average c a t c h  per haul (1 S 2 . O  
hours) was 0.69 t between depths  of 20 and 80  m, with t h e  highest c a t c h  r a t e  of 1.0 t in 
waters  51-60 m deep. Snappers (Lutjanus spp.) and breams (Nemipterus spp.) were  t h e  
dominant species caught. 

Liu et al. (1978) reported t h a t  similar Taiwanese pair t rawlers  operating 
commercially fu r the r  south on t h e  Sunda Shelf averaged 0.94 t per haul in  1971 but 
decreased t o  0.58 t per haul in 1975. I t  may be assumed t h a t  these  commercia l  trawling 
operations concentra ted on  a r e a s  of highest standing stocks, unlike t h e  exploratory survey 
c r u s e s  conducted fu r the r  south. This may explain t h e  di f ference in c a t c h  r a t e s  in  1971 
and 1972. The decline in production in t h e  southern Sunda Shelf ref lects  fishing e f fo r t  by 
t h e  Taiwanese pair  t rawlers  and o ther  t rawlers  operating in t h e  same waters. 

Liu et al. (1 978) es t imated t h e  demersal  standing s tock fo r  t h e  Indonesian portion of 
t h e  South China S e a  (northern Sunda Shelf) t o  be 5.6 t/km2. SCS (1 978b) es t imated 
demersal  s tock densit ies in th i s  a r e a  t o  be  3-5 t /km2 depending on  what escapement  
f a c t o r  was used. Saeger  et al. (1976) and Sudradjat and Beck (1978) reported lower 
densities, with approximately 3 t /km2 at t h e  de t h  range of 20-29 m with  other  depth  S zones being substantially less (down t o  1.5 t /km ). Average s tock density was reported t o  
be 2.4 t/km2. O n e  reason fo r  th is  discrepancy in findings may be t h e  vessels employed, 
with the Taiwanese pair t rawlers  more  e f fec t ive  at g rea te r  depths  and more  eff ic ient  
generally. The lower values a g r e e  wi th  Gulland's (1970) es t imates  fo r  t h e  South China S e a  
(based on  extrapolations from t h e  Gulf of Thailand) of 3-5 t /km2 fo r  t h e  most productive 
zones and 1.5-2.5 t /km2 f o r  o the r  areas. 

The e s t i m a t e  of demersal  s tock density by Sudradjat and Beck (1978) of 1.8 t /km2 is 
36% lower than t h a t  reported f rom a similar survey t w o  years  earlier. The surveys were  
carr ied ou t  during di f ferent  seasons, which may have influenced results. Survey designs 
also ddfe rea .  However, t h e  possibility t h a t  increased fishing pressure accounted f o r  some 
p a r t s  of t h e  decline cannot  be ignored. Until results  of more  recent  surveys by t h e  
Indonesian Fisheries Development Project  a r e  analyzed, t h e  results  reported by Sudradjat 
and Beck should b e  considered t o  ref lect  t h e  present situation. 

Sustained research t o  assess demersal  resources closer t o  t h e  island of Sumat ra  has 
provided more  consistent  results  than  those  obtained fu r the r  north. The Marine Fisheries 
Kesearch Insti tute (MFRI) with cooperation of t h e  German Technical Assistance Agency 
(GTZ) conducted a ser ies  of annual demersal  surveys in t h e  Java  Sea, including some 
s ta t lons  along t h e  southeast  coas t  of Sumatra  (Saeger et al. 1976; Losse and Dwiponggo 
1977; Sudradjat and Beck 1978; Dwiponggo and Badrudin 1978, 1979, 1980). The 
drstrrbution of demersal  species in t h e  Java  Sea  has  been mapped (Dwiponggo 1977). The 
results  of these  surveys a r e  summarized in Table 2.1 0. Additional analyses of demersal  
s tocks  fo r  these  wa te r s  a r e  found in Sujastani et al. (1977). 

Maximum sustainable yields of demersal  f ish and shrimps f rom catch-and-ef f o r t  d a t a  
a r e  contained in Figs. 2.8 and 2.9. 

North coast of Java  

The north coas t  of Java  ranked f i r s t  in Indonesian marine fisheries production in  1979 
with landings over 303,000 t, 23% of t h e  national t o t a l  (Table 2.1). In t h a t  year, 241,000 
fishermen were  reported operating in t h e  coas ta l  fishery area ,  more  than twice  t h e  
number of any o ther  a r e a  and 27% of a l l  Indonesian fishermen (DGF 1981a). 

The fishing grounds included in  th is  coas ta l  a r e a  a r e  in t h e  Java  Sea. The w a t e r  
column in t h e  J a v a  Sea, especially in coasta l  waters,  is constantly mixed by cur ren t s  and 



Tabel 2.10. Perkiraan kedapatan dan standing stok sumberdaya perikanan demenal diperairan laut Jawa. 

Table 2.10. Estimated density and standing stock o f  the Java Sea. 

Estimated 
Area Mean catch rate Estimatedldensity standing stock 

Sub-area (km2) (kglhr) (t/km2) ( t  lo3) 

1. South Sumatra 22,305 170 2.7 60 

2. DKllWest Java 
Central Java 
East Java 

Subtotal 37,046 Subaverage 3.0 Subtotal 107 

3. Central Kalimantan ( I )  1 7,049 435 
Central Kalimantan ( I  I )  13,177 556 
South Kalimantan 18,248 494 

Subtotal 48,474 Subaverage 7.8 Subtotal 377 

4. Strait o f  Makasar 59,139 21 6 3.4 

5. South K. East Java 
(Madura) N 33,226 82 

S 56,047 192 

6. Central Kalimantan 
Central Java N 56,706 202 

S 44,145 21 2 

7. South Sulawesi 
West Java N 51,234 116 

S 26,547 1 14 

Total area 380,710. Subaverage 2.5 

a~umber /~ou rce :  Losse and Dwiponggo (1977). 
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E f f o r t  (standard vessels xlO) 

Fig. 2.8. East Sumatra: Total catch, standard effort and catch 
per unit o f  effort o f  demersal fish and shrimp production by 
the demersal gear in  1975-1979. 

10 20 30 40 50 

E f f o r t  (standard vessels x 10) 

Fig. 2.9. East Sumatra: Total catch, standard effort and catch 
per unit o f  effort o f  demersal fish production by the demersal 
gear in 1975-1979. 

winds. River runoff contributes t o  the high natural productivity of the inshore waters 
where the majority of fishermen operate. 

From Table 2.1 1 ,  i t  may be seen that catches by pelagic gear account for 58% of 
total landings from this area. Purse seiners (33.8%), traditional seine nets a s  
(25.3%) and drifting gill nets (23.7%) account for the bulk of the pelagic 



Tabel 2.1 1. Utara Jawa: hasil tangkapan dengan alat penangkap demersal dan pelagis, 1975-1979.~  
Table 2.1 1. North Java: Catch by demersal and pelagic gears, 1975-1979.~  

Jenis alat dan hasil tengkapan Rata-rata 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produksi 
Total catch 77,037 115,824 109,147 110,791 1 16,894 105938.6 

Udang penaeid 
Penaeid shrimp 5,322 6,802 6.71 1 6,822 7,790 6,690.2 

Udang lain 
Other shrimp 

lkan demersal 
Demersal fish 

Pelagis 
Pelagic 

lkan pelagis 
Pelagic fish 

a~umber l~ource:  DGF (1977,1978a, 1979,1980,1981a). 

2.1 2). Payang and drif t ing gill nets  a r e  used by both small- and medium-scale f ishermen 
but no d a t a  a r e  available t o  s e p a r a t e  production in these  t w o  subsectors. Purse seiners 
a r e  primarily mediurr,-scale gear. Round scads  (Decapterus spp.) a r e  t h e  single most 
important  pelagic species (Table 2.12), followed by sardines (S. f im br ia ta  and S. 
longiceps), anchovies (Stolephorus spp.) and Indo-Pacific m a ~ K e r e l s ~ r e l l i g % r  spp.). 

Prior t o  t h e  introduction of t h e  purse se ine  during t h e  early 1970s, t h e  tradit ional  
payang se ine  was t h e  dominant pelagic gear. Operation of t h e  payang was described by 
Van Kampen (1909, reported by Hardenberg 1932) who reported round scads  t o  b e  t h e  most  
important species exploited by th is  gear. The dominance of th is  species, with average 
landmgs during t h e  period 1975-1979 twice  t h a t  of any o ther  species, pelagic o r  demersal  
(Table 2.12), has led t o  detailed investigation. Delsman (1 924) reported t h a t  round scad 
eggs  were  associated with low salinities around Bawean Island (140 km north of Surabaya) 
durrng t h e  end of t h e  northwest monsoon, but t h a t  round scad f ry  and fingerlings were  
absent In surface  waters. Buzeta (1977) suggested t h a t  immature  round scads rernain in 
deeper waters  offshore. 

Li t t le  mformation is available on t h e  migratory habits  of round scads. Hardenberg 
(1938) noted t h a t  peak c a t c h e s  were  recorded during t h e  peaks of t h e  northwest and 
southeast  monsoon. He hypothesized t h e  exis tence of separa te  stocks, one  originating in 
t he  east and following s u r f a c e  cur ren t s  in to  t h e  Java  Sea  during t h e  southeast  monsoon 
(July-September), the second s tock  enter ing t h e  western portion of t h e  Java  Sea  f rom t h e  
Indian Ocean through t h e  Sunda Strait .  A third s tock f rom t h e  north may e n t e r  t h e  J a v a  
S e a  f rom t h e  South China Sea  during t h e  northwest monsoon. The validity of 
Hardenberg's hypothesis has ye t  t o  be  tested.  

Despite t h e  importance of pelagic species in th is  area ,  l i t t l e  s tock assessment 
research has  been accomplished. Hasan (1 972) and Unar (1 974) have noted t h a t  round scad 
landings increased up t o  t h e  early 1970s but t h a t  th is  was  due  t o  increasing fishing e f f o r t  
while c a t c h  per unit of e f fo r t  remained largely unchanged. Based on  s ta t is t ica l  d a t a  f o r  
1969-1975, Sujastani (1 978 es t imated MSY t o  be 76,000 t/yr. More recen t  d a t a  f rom 



Tabel 2.12. Utara Jawa: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap dan ienis 
ikanludang yang penting, 1975-1979.~ 
Table 2.12. North Java: Average annual production and percentage o f  total production o f  important gear types and species o f  fish1 
shrimp, 1975-1979.~ 

Rata-rata Rata-rata Rata-rata Rata-rata 
produksi persentasi produksi persentasi 

(t) produksi ( t  ) produksi 
Perikanan Jenis alat tangkapan 1975-1979 1975-1979 Jenis ikanludang 1975-1979 1975-1979 

- - - --- - . Ave. Ave. Ave. Ave. 
production production production production 

Fishery Type o f  gear ( t )  (%) Species o f  fishlshrimp (t) (%I 
- 

Demersal 

Trawl 
DogollDanish seine 
Jaring k l i t ik lshr imp gill net 
PancingIHook and line 
Perangkap lainlother traps 
JalalCast net 
Jaring insang tetap/ 

Set gill net 
Pukat pantaii8each seine 
SerolGuiding barriers 

Pelagis 
Pelagic 

Pukat cincinlPurse seine 48,794.2 33.8 
Payang 36,579.2 25.3 
Jaring insang hanyutl 

Dr i f t  gill net 34,224 2 23.7 
Bagan tancaplstationary 

liftnet 16,843.8 11 .O 
Jaring insang lingkarl 

Encircling gill net 2,161.2 1.5 

PepereklSlipmouths 
Udang PenaeidlPenaeid shrimp 
Udang lainlother shrimp 
ManyungIMarine catfish 
CucutISharks 
LayurIHairtail 
Beloso/Lizardfish 
Cumi-cumi/Squid 
lkan merah1Red snapper 
ParilRays 

LayangIScads 
TembangIFringe scale sardine 
SardinISardine 
TerilAnchovies 
Kembungllndo-Pacific 

mackerel 
TongkollEastern l i t t le tuna 
SelarIYellow striped trevally 
TenggirilSpanish mackerel 

a~umber /~ou rce :  DGF (1977,1978a. 1979,1980,1981a). 

L)CF (1 975-1 979) have been analyzed and suggest a much higher MSY of 290,000 t. 
Indeed, average annual pelagic catch in this period was 164,000 t (Table 2.1 1). 

Demersal resources have been more adequately studied, most notably by the annual 
t raw l  surveys mentioned in the preceding section. Based on these surveys, the biggest 
standing stocks occurred in depths of 10-19 m, followed by waters of 20-29 m depth; 
deeper waters (60-80 m) contained low standing stocks result (Saeger et  al. 1976; 
Dwiponggo and Badrudin 1979a, 1980b). 

Saeger et  al. (1 976) estimated demersal stock density for the whole Java Sea in the 
10-1 9 m range at 3 t/km2 and 2.6 t/km2 for the 20-29 m range. Losse and Dwiponggo 
(1 977) provided an estimate of 2.97 t/km2 along the north coast f Java. Using 
catch-and-effort data, Sujastani (1978) estimated demersal MSY I th is  area t o  be 63,000 
t /yr  while Dwiponggo (1978) estimated 57,000 t /yr  based on data \ fr m the annual t rawl  
surveys. Both authors concluded that the demersal fishery, especially in coastal waters, 
was at least fully exploited and possibly overexploited. These estimates were discussed at 
the 1978 SCS workshop (SCS 1979) which, while noting that inshore demersal f ish and 
shrimp resources along the north coast of Java were ful ly exploited, proposed that 
trawlers be encouraged to obey existing depth zone regulations and operate in areas under 



less intensive pressure, o r  even shif t  to t h e  use of o ther  gear  types. The SCS workshop's 
es t imate  of MSY was 67,000 t. 

Further analysis of DGF s ta t is t ical  d a t a  (1975-1979) and o ther  sources of information 
presented below indicated t h e  existence of 20% excess  e f fo r t  fo r  demersal  gear. These 
d a t a  were  collected prior t o  t h e  t rawler  ban and t he r e  is a pressing need t o  update stock 
assessment d a t a  in  light of th is  measure. 

Catcn-efiort  d a t a  and yield curves  for  t h e  demersal  and pelagic fisheries fo r  t h e  
north coast  o i  Java  a r e  presented in Fig. 2.10-2.12. 

Effort (standard vessels x 10') Effort (standard vessels x 10') 

Fig. 2.10. North Java: Total catch, standard effort and catch Fig. 2.11. North Java: Total catch, standard effort and catch 
per unit o f  effort of demersal fish and shrimp production by per unit o f  effort o f  demersal fish production by the demersal 
the demersal gear in 1975-1979. gear in 1975-1 979. 
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Effort (stondord vessels %lo2) 

Fig. 2.12. North Java: Total catch, standard effort (st. purse 
seine) and catch per unit o f  effort o f  pelagic fish production 
by the pelagic gear in 1975-1979. 

As noted in Chapter  1, t h e  banning of trawlers c a m e  about due t o  t h e  twin concerns 
of excess  fishing e f for t  and conflict between t rawlers  and small-scale fishermen. 
Trawlers originating from t h e  Malacca Stra i t  began operating along Java's  north coas t  in 
t h e  early 1970s and quickly assumed a dominant position, averaging 40% of t o t a l  demersal  
production between 1975 and 1979 (Table 2.12) while gill n e t  ca tches  declined (Unar 
1972). In 1979, over 600 t rawlers  were  reported in th is  a r e a  (DGF 1981a). The primary 
t a rge t  species of t rawlers  were  penaeid shrimps but slipmouths (Leiognathidae), a popular 
food i t em  in Java, also were  landed in large quantities. Combined, these  two  species 
groups accounted fo r  38% of demersal  landings (Table 2.12). 

Given t h e  relatively high standing s tock in shallow coasta l  waters  composed t o  deeper 
offshore fishing grounds, it is not surprising t ha t  t rawler  operations tended t o  concen t ra te  
in t h e  former. Moreover, shrimp resources a r e  more abundant inshore (Unar 1972). The 



result was direct  competit ion with fishermen using Danish seines, shrimp gill nets, t r ap s  
and o ther  small-scale gear  as well as increased pressure on a resource already heavily 
exploited by local fishermen. Hadikoesworo (1977) and Martosubroto (l978), among 
others, noted t h e  negative e f fec t  of th is  competit ion on productivity and incomes within 
t h e  small-scale subsector. 

The rernoval of t rawlers  f rom Java's north coas t  is likely t o  relieve pressure on t h e  
resource and improve conditions within t h e  small-scale subsector. However, t h e  presence 
of numerous fixed gear,  such as tidal  t r ap s  and l i f tnets  and o ther  gear  with extremely f ine  
meshed ne t s  operated by small-scale fishermen, poses a continuing t h r ea t  to vulnerable 
i ish f r y  In shallow wate r  nursery grounds (Pauly 1977a; Dwiponggo 197813). 

South and West Kalimantan 

This coasta l  a r e a  encompasses t h e  provinces of West and Centra l  Kalimantan, t h e  
forrner facing t h e  Karimata S t ra i t s  which connect t h e  South China and Java Seas, and t h e  
l a t t e r  bordering t h e  Java  Sea  itself. Production f rom this coasta l  fishery a r e a  is divided 
nearly equally between demersal  and pelagic gear  (Table 2.13). 

Tabel 2.13. Kalimantan Tenggara: hasil tangkapan dengan alat penangkap demersal dan pelagis, 1975-1979.~ 
Table 2.13. Southwest Kalimantan: Catch by demersal and pelagic gears, 1975-1979.~  

Jenis alat dan hasil tengkapan Rata-rata 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produksi 
Total catch 

Udang penaeid 
Penaeid shrimp 

Udang lain 
Other shrimp 

l kan demersal 
Demersal fish 

Pelagis 
Pelagic 

lkan pelagis 
Pelagic fish 24,806 17,198 26,627 31,180 29,837 25,929.6 

a~urnberl~ource: DGF (1977,1978a. 1979,1980,1981a). 

Trawlers dominate demersal  production, accounting fo r  36% of t h e  t o t a l  during t h e  
period 1975-1 979 (Table 2.1 4). I t  is likely t h a t  t h e  share  of trawlers increased during this  
period as the  number of t rawlers  grew from 31 9 in 1975 t o  583 in 1979 (DGF 1977, 
1981a). The increase in numbers of trawlers has been paralleled by increased production 
of penaeid shrimps during t h e  period 1975-1 979 (Table 2.13). Shrimps a r e  a lso  captured by 
small-scale fishermen using shrimp gill nets, guiding barriers and o ther  gear. Unlike t h e  
si tuation along Java's north coast, however, competit ion between t rawlers  and small-scale 
fishermen appears t o  have generated l i t t l e  conflict, perhaps due  t o  t h e  continued 
abundance of demersal  resources and t h e  presence of fewer  small-scale fishermen. 



Tabel 2.14. Kalimantan Tenggara: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap 
dan jenis ikanludang yang penting, 1975-1979.~ 
Table 2.14. Southwest Kalimantan: Average annual production and percentage o f  total production o f  important gear types and 
species o f  fishlshrimp, 1975-1979.~ 

Rata-rata Rata-rata Rata-rata Rata-rata 
produksi persentasi produksi persentasi 

( t )  produksi ( t )  produksi 
Perikanan Jenis alat tangkapan 1975-1979 1975-1979 Jenis ikanludang 1975 -1979 1975-1 979 

Ave. Ave. Ave. Ave. 
production production production production 

Fishery Type o f  gear ( t )  (%) Species o f  fishlshrimp (t) (%I 

Demersal 

Trawl 
Jaring insang tetaplset gill net 
SerolGuiding barriers 
Rawai tetaplget longline 
Pukat pantailseach seine 
JermalIStow nets 
Perangkap lainlother traps 
PancinglHook and line 
Jaring k l i t ik lshr imp gill net 

Cumi-curnilsquid 
Udang lainlother shrimp 
Udang penaeidlpenaeid shr 
ManyungIMarine catfish 
CucutISharks 
KuroISenangin-Threadfins 
PariIRays 
KakapIBaramundi 
lkan merah1Red snapper 
PepereklSlipmouths 

Pelagis 
Pelagic 

Jaring insang hanyutl 
Dr i f t  gill net 

Jaring insang lingkarl 
Encircling gill net 

Serok/Scoopnet 
Bagan tancaplstationary 

liftnet 
Jaring angkat lainlother 

liftnets 
Rawai hanyutlDrift longline 

Kembungllndo-Pac~fic mackerel 
1 5,502 .O 59.8 TenggiriISpanish mackerel 

TongkolIEastern l i t t le tuna 
4,826.2 18.6 TembanglFringe scale sardine 
2,366.8 9.0 TeriIAnchovies 

Parang-paranghvolf herring 
1,342.4 5.0 BelanakIMullets 

SardinlSardine 
1,038.4 4.0 SelarlYellow striped trevally 

579.0 2.3 Tenggiri papanllndo-Pacific 
Spanish mackerel 

a~umber l~ou rce :  DGF (1977,1978a. 1979,1980,1981 a). 

Trawling operations off Kalimantan were  not restricted by t h e  ban which was applied t o  
Java, Bali and Sumatra. Trawlers f r om these  a reas  were  prohibited f rom shifting their  
base of operations t o  other  waters, including Kalimantan. 

The f i rs t  t rawlers  t o  operate  in th is  coasta l  a r e a  were  those of a larger-scale joint 
venture company which began operations in 1969 but l a te r  shifted t o  shrimp fishing in t h e  
Arafura Sea due t o  declining ca tches  in Kalimantan waters  (Unar 1972; Naamin et al. 
19250). Their large boats (97-377 GT) were  unsuited t o  local  shallow waters. Trawling by 
local fishermen was established by t h e  early 1970s (Unar 1972) but with smaller boats than 
those used by t rawler  operators in t h e  Malacca Stra i ts  and t h e  north coas t  of Java (5-10 
CT and 6-33 hp engines compared with 20-30 GT and 110 hp). 

The annual t rawl  surveys referred t o  above indicate t h e  presence of rich demersal  
resources in th is  area. Losse and Dwiponggo (1977) reported on t h e  survey in 1976 of 
demersal  stock in t h e  Centra l  and South Kalimantan areas. Standing stocks were  
es t imated t o  be  between 6.9 and 8.8 t/km2, t h e  highest in t h e  Java  Sea. In t h e  1977 
survey, these  results were  confirmed, with substantial  ca tches  in t h e  20-29 m dep th  zone 
of large food fish species (sicklefish, grunts and snappers) rarely found elsewhere in t h e  



Java Sea Wwiponggo and Badrudin 1978a). Snappers were also reported abundant in t h e  
1'376 t rawl  survey off West Kalimantan (Saeger et al. 1976). High ca tch  ra tes  for  squid 
were also noted along this coast  (Dwiponggo 1977); indeed, squid account for  26% of to ta l  
demersal production, and at 5,900 t, a r e  t h e  dominant demersal species in this area. 

The dominant pelagic species in this a r ea  is t h e  Indo-Pacific mackerel, averaging 29% 
of pelagic production during t h e  period 1975-1 979, followed by Spanish mackerels and 
eastern l i t t le  tunas (17% and 15%, respectively). The dominant gear type  is t h e  drifting 
gill net, accounting for an  average of 60% of pelagic production. 

Pelagic resource assessment in this a r ea  remains t o  be done. Sujastani (1974) studied 
t h e  population dynamics of t h e  Indo-Pacific mackerel for t h e  Java Sea and suggested t h a t  
the Kastrelliger brachysoma found along t h e  south coast of Kalimantan and t h e  north 
coast  of Java belong to t h e  same population. 

Susanto (1960) studied the  Indo-Pacific mackerel fishery in Kalimantan and noted t h e  
use of s take  t r a ~ s  set several kilometers f rom t h e  coast in waters  10-1 5 m deep. Susanto 
reported tha t  tie peak season was October-April and tha t  Rastrelliger brachyioma was 
predominant along t h e  coast of West Kalimantan where freshwater runoff resulted in 
iower salinities favoring this fish. 

East coast  of Kalimantan 

This coastal  fishing a r ea  includes South and East Kalimantan provinces, the  former 
facing the  Java Sea and the  latter,  the  Makassar Straits. East Kalimantan waters a r e  
relatively deep and rough, especially during June-October, so  t ha t  small-scale fishermen 
generally operate in a narrow band of coastal  waters. 

Pelagic gear  account for  about 60% of total  production (Table 2.1 5), with drifting gill 
nets  and encircling gill nets  accounting fo r  over half t h e  average to ta l  during 1975-1 979 
(Table 2.16). The Indo-Pacific mackerel is  t h e  dominant pelagic species accounting fo r  
30% of t h e  catch. No est imates  of pelagic stock sizes or MSY a r e  available. 

Tabel 2.15. Timur Kalimantan: hasil tangkapan dengan alat penangkap demersal d m  pelagis, 1975-1979.~ 
Table 2.15. East Kalimantan: Catch by demersal and pelagic gears, 1975-1979.~ 1 

Jenis alat dan hasil tengkapan Rata-rata 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produksi 
Total catch 

Udang penaeid 
Penaeid shrimp 

Udang lain 
Other shrimp 

l kan demersal 
Demersal fish 

Pelagis 
Pelagic 

l kan pelagis 
Pelagic fish 

a~umberl~ource: DGF (1977,1978a. 1979,1980,1981a). 



Tabel 2.16. Timur Kalimantan: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap dan 
jenis ikanludang yang penting, 1975-197ga 
Table 2.16. East Kalimantan: Average annual production and percentage of total production of important gear types and species of 
fishlshrimp, 1975-1979? 

Rata-rata Rata-rata Rata-rata Rata-rata 
produksi persentasi produksi persentasi 

(t) produksi (t) produ ksi 
Perikanan Jenis alat tangkapan 1975-1979 1975-1979 Jenis ikanludang 1975-1 979 1975-1 979 

Average production Average production 

Fishery Type of gear (t) (%) Species of fishlshrimp (t) (%I 

Demersal 

JermallStow nets 
JalaICast net 
Jaring insang tetaplset gill net 
SeroIGuiding barriers 
BubulPortable traps 
PancingIHook and line 
Otter trawl 
Trawl lainlother trawls 
Perangkap lainlother traps 
Jaring klitiklshrirnp gill net 

Udang penaeidlpenaeid shrimp 
Udang lainlother shrimp 
KuroISenangin-Threadf ins 
ManyunglMarine catfish 
CucutlSharks 
KakaplBaramundi 
GulamahICroakers 
lkan merahlRed snapper 
Bawal putihlSiiver pomfret 
PeperekISlipmou ths 

Pelagis 
Pelagic 

Jaring insang hanyut1Drift 
gi l l  net 

Jaring insang lingkarl 
Encircling gill net 

Bagan tancap1Stationary 
liftnet 

Payang 
Rawai hanyutlDrift longline 
SerokIScoop net 
Pancing tondal-rroll lines 

1 1,884.8 34.2 Kembungllndo-Pacific mackerel 
TeriIAnchovies 

8,670.0 25.0 TembangIFringe scale sardine 
TenggiriISpanish mackerel 

4,638.0 13.4 LayangIScads 
Tongkol/Eastern l itt le tuna 

4,060 .O 1 1.7 Tenggiri papanll ndoPacif ic 
1,773.6 5.1 mackerel 
1,184.0 3.4 SelarIYellow striped trevally 
1,040.0 3.0 Bawd hitam/Black pomfret 

BelanakIMullets 

a~umber/~ource: DGF (1977,1978a, 1979,1980,1981a). 

The d e m e r s a l  f i s h e r i e s  are dominated by s m a l l - s c a l e  gear t y p e s  (Table 2.16). Penaeid 
s h r i m p  c a t c h e s  during 1975-1  9 7 9  averaged 3,800 t /y r  but s h o w e d  a dramatic i n c r e a s e  in 
1 9 7 9  (Table 2.15). In that year, penaeid and other s h r i m p  accounted for n e a r l y  one-third 
of d e m e r s a l  production in t h i s  area. No information i s  available on the d i s t r i b u t i o n  of 
s h r i m p  catch b e t w e e n  t r a w l e r s  and s m a l l - s c a l e  f i s h e r m e n  u s i n g  guiding b a r r i e r s ,  t r aps ,  
s h r i m p  gill n e t s  and o t h e r  gear. 

T r a w l e r s  w e r e  introduced l o  t h i s  area in 1 9 7 0  by P.T. M i s a y a  Mitra, the f i s h i n g  
company formerly b a s e d  in S o u t h  S u m a t r a  which t r a n s f e r r e d  i t s  nine t r a w l e r s  to  S o u t h  
Kalimantan (Clnar 1972). b y  1979, 80 t r a w l e r s  of 20 -30  GT w e r e  reported to  be operating 
in t h i s  area, w i t h  over 330 s m a l l  t r a w l e r s  (3-7 GT) opei-ating in w a t e r s  l e s s  than 4 m depth 
near S a m a r i n d a ,  E a s t  Kalimantan (Naamin 1982). Naamin and U k t o l s e y a  (1976) e s t i m a t e d  
that M S Y  for s h r i m p  in t h i s  c o a s t a l  area w a s  3,400 t /y r  and concluded that the s h r i m p  
f i s h e r y  w a s  fully exploited. In 1975, penaeid s h r i m p  l a n d i n g s  totalled 3,336 t but 
i n c r e a s e d  t o  5,490 t in 1 9 7 9  (Table 2.15). The catch c o n s i s t e d  primarily of young P e n a e u s  
m e r g u e n s i s  in the o f f s h o r e  area. 



West coas t  of Sumat ra  

This coas t  s t r e tches  along t h e  e n t i r e  western seaboard of Sumatra  and includes a 
number of islands running parallel t o  t h e  coas t  100 km away. The continental  shelf along 
th is  coas t  1s narrow excep t  off t h e  western shore of North Sumatra  Province, t h e  only 
a r e a  of extensive t rawlable  grounds; elsewhere t h e  shelf is character ized by extensive 
rock formations (UGF 1982d). Seas  a r e  rough and coas ta l  cur ren t s  a r e  strong in th is  area ,  
especially during t h e  southwest monsoon which blows unimpeded f rom t h e  Indian Ocean. 

Pelagic g e a r  account f o r  two-thirds of to ta l  landings (Table 2. i 7), with hook and line 
(30%), purse seine (1 5%), troll  lines (1 2%) and payang seines (1 2%) accounting for  t h e  bulk 
of t h e  c a t c h  (Table 2.18). Indo-Pacif ic mackerel, anchovies and eas te rn  l i t t l e  tunas  
cons t i tu te  nearly half of t o t a l  pelagic c a t c h e s  (Table 2.18). 

Uktolseya and Barus ( i975) reported t h a t  troll  fishing using 4.5 hp outboard engines 
and plastic lures began in 1955. By 1967, boats.of 10-20 GT with 33-hp inboard engines 
were  In use. The peak season was September-December, with fishing t r ips  of 8-10 days  
duration. Ca tch  per  t r i p  was between 1,300 and 2,800 kg with skipjack accounting f o r  
56.5% and yellowfin tuna, 16% of t h e  total. In 1979, the re  were  703 fishing units using 
troll  lines along th is  coas t  (DGF 1981). 

Three  separa te  studies of pelagic resources in th is  a r e a  have been conducted. In 
1972, a tuna  longline survey was carr ied ou t  jointly by t h e  governments of Indonesia and 
South Korea in  waters  off Bengkulu Province. Average c a t c h  r a t e s  were  reported t o  b e  
2.9 fish/100 hooks with Thunnus maccoyi as t h e  dominant species. Other  species included 
T. alalunga and T. a l b a c ~ k t o l s e y a  1973). - - 

Tabel 2.17. Barat Sumatera: hasil tangkapan dengan alat penangkap demersal dan pelagis, 1975-1979~ 
Table 2.17. West Sumatra: Catch by demersal and pelagic gears, 1975-1979.~ 

Jenis alat dan hasil tengkapan Rata-rata 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produksi 
Total catch 

Udang penaeid 
Penaeid shrimp 

Udang lain 
Other shrimp 

l kan demersal 
Demersal fish 

Pelagis 
Pelagic 

Jumlah produksi 
Total catch 30.46 1 42,400 48.91 1 49,893 47,581 43,849.0 

Tuna 869 1,251 2,177 2,764 3,151 2,042.4 

Cakalang 
Skipjack tuna 3,438 4,617 2,243 3,242 5,333 3,774.6 

lkan pelagis kecil 
Small pelagic fish 26,154 36,532 44.49 1 43,887 39,097 38,032.2 

a~umber/~ource: DG F (1977,1978a. 1979,1980,1981a). 



Tabel 2.18. Barat Sumatera: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap dan jenis 
ikanludang yang penting, 1975-1979.8 
Table 2.18. West Sumatra: Average annual production and percentage of total production of important gear types and species of 
fishlshrimp. 1975-1979.8 

Rata-rata Rata-rata Rata-rata Rata-rata 
produksi penentasi produksi persentasi 

(t) produksi (t) produksi 
Perikanan Jenis alat tangkapan 1975-1 979 1975-1 979 Jenis ikanludang 1975-1979 1975-1979 

Average production Average production 

Fishery Type of gear (t) (%) Species of fishlshrimp (t ) (%) 

Demersal 

Oner trawl 
Pukat pantai1Beach seine 
Jaring insang tetaplset gill net 
JalaICast net 
Jaring klitiklshrimp gill net 
DogolIDanish seine 
Rawai tetaplset longline 
Perangkap lainlother traps 

PepereklSlipmouths 
CucutISharks 
KurisiIThreadfin bream 
lkan merah1Red snapper 
KerapuIGroupers 
ParilRays 
KakapIBaramundi 
Udang penaeidlpenaeid shrimp 
Biji nangka1Goatfish 
KuroISenangin-Threadfins 

Pelagis 
Pelagic 

PancingIHook and line 1 3,264.0 30.0 
Pukat cincinIPurse seine 6,741.6 15.4 
Pancing tonda1Troll lines 5,281.2 12.0 
Payang 5,273.0 12.0 
Bagan perahulrakit-Boat1 4,687.2 10.7 

Raft liftnet 
Jaring insang hanyutl 4,062.8 9.2 

Drift gill net 
Jaring insang lingkarl 2,072.2 4.7 

Encircling gill net 
Bagan tancaplstationary 1,197.8 2.7 

liftnet 
SeroklScoop net 996.6 2 3 
Jaring angkat lainlother 238.2 0 5  

liftnets 

a~umberl~ource: DGF (1977,1978a, 1979,1980,1981a). 

Kembungllndo-Pacific mackerel 
TeriIAnchovies 
TongkolIEastern little tuna 
CakalanglSkipjack tuna 
SelarlYellow striped trevally 
TembanglFringe scale sardine 
Tuna 
LemurulOil sardine 
TenggiriISpanish mackerel 
KuwelJacks, trevally 

In 1977, a joint Indonesia-Thailand survey of Simeulue Island (Aceh) and  Enggano 
Island (Bengkulu) was conducted t o  determine resource potentials  and test t h e  
appropriateness of various gear  types. Drifting gill ne t s  yielded 137.9 kg/km of nett ing; 
sharks were  t h e  major catch. Tuna longline hook r a t e s  around Simeulue Island varied 
between 0.3 and 2.4 with small  yellowfin tuna  (22 kg average weight) predominant. Ca tch  
r a t e s  around Enggano Island were  lower (0.9 fishf100 hooks) but t h e  yellowfin tuna  
captured were  larger,  averaging 3 3  kg. 

The third pelagic demersal  resource survey of th is  coasta l  a r e a  was a joint project  by 
LGF, Australia and GTZ (JETINDOFISH) t o  explore fisheries potential  in t h e  Indian 
Ocean. The results  of t h e  Indonesian portion of th is  study, which included waters  off  t h e  
south c o a s t  of Java  and t h e  southern Lesser Sunda Islands, a r e  st i l l  being analyzed. 

Uemersal  resources in th is  a r e a  remain largely uninvestigated although t h e  joint 
Indonesia-Thailand survey noted above t es ted  o ther  trawls, hand lines and t raps  in addition 



to pelagic gear. The effectiveness of t raps  was limited by strong currents. Hand lines in 
waters of 30-50 m yielded good ca tches  of large demersal  fish such as red snapper, sharks 
and o ther  fishes in some a reas  (best c a t ch  2.34 kglhook-hr). Trawlers landed a n  average 
of 221 kg/hr, with t rash  (discards) 74% of t h e  total. The 40-50 m depth range showed t h e  
best  ca tches  (303 kglhr). Coral  and rough bottom conditions were  encountered beyond 60 
m. The most productive fishing grounds were associated with t h e  presence of nearby river 
outlets. 

Badrudin and Widodo (1974) reporting on a MFRI t rawl  survey noted t ha t  shrimp 
ca tches  were best  in shallow waters (1 1-20 m) with a n  average c a t c h  of 17.5 kg per  haul; 
trawllng grounds were  restricted t o  a narrow strip. From catch-effort  analysis based on 
1975 landings, it was es t imated t ha t  t h e  demersal  and shrimp fishing in t h e  coasta l  a reas  
is fully exploited (Fig. 2.13 and 2.14). 

E f f o r t  (stondord vessels x10) Ef for t  (standard vessels x 10) 

Fig. 2.13. West Sumatra: Total catch, standard effort and catch Fig. 2.14. West Sumatra: Total catch, standard effort and catch 
per unit o f  effort of  demersal fish and shrimp production by per unit o f  effort o f  demersal fish production by the demersal 
the demersal gear in 1975-1979. gear in 1975-1979. 

Trawling along Sumatra 's  west  coast  was introduced from t h e  Malacca S t ra i t s  in t h e  
early 1970s and until t h e  t rawl  ban c a m e  into  e f f e c t  was concentrated in wate rs  of North 
Sumatra  Province with the  par t  of Sibolga as base. Trawlers in th is  a r e a  a r e  similar t o  
those in t h e  Malacca S t ra i t s  (15-40 GT, 66-120 hp). Naamin (l980b) reported t ha t  32 
trawlers were  operating in these  waters  by 1973, a t o t a l  which grew t o  124 by 1976. The 
UGF'S figures show 134 t rawlers  in t ha t  gear  compared t o  only 91 in 1979 (DGF 1 978a, 
198la). 

South coast  of Java 

Java's  south coast is characterized by a narrow s t r i p  of shallow shelf which drops off  
sharply t o  t h e  deeper  waters  of t h e  Indian Ocean. Extensive rock and coral  formation 
l imits e f fec t ive  trawlable a r e a  t o  approximately 5,200 km2 (Naamin 1980a). For t h e  
majority of local fishermen using tradit ional small-scale gear, fishing is a seasonal 
activity limited by t h e  rough seas of t h e  southeast  monsoon. 

Average annual marine fisheries production (1 975-1 979) f rom this  a r e a  was 42,000 t, 
with demersal  gear  accounting fo r  56.5% of t h e  t o t a l  (Table 2.19). Medium-scale t rawlers  
dominated demersal  production with 63% (Table 2.20). Shrimp consti tuted 26% of t h e  
demersal  catch,  with penaeid shrimp accounting fo r  just under half (Table 2.20). As 
elsewhere, shrimp were the  t a rge t  species of trawlers, who were  in competit ion with 
small-scale fishermen along t h e  narrow coasta l  shelf. Trawler operations in th is  a r e a  a r e  
centered around t h e  par t  of Cilacap, Centra l  Java. 



Tabel 2.19. Selatan Jawa: hasil tangkapan dengan alat penangkap demersal dan pelagis (tonnes), 1975-1979.8 
Table 2.19. South Java: Catch by demersal and pelagic gears in tonnes, 1975-1979.~ 

Jenis alat dan hasil tengkapan Rata-rata 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produksi 
Total catch 

Udang penaeid 
Penaeid shrimp 

Udang lain 
Other shrimp 

l kan demersal 
Demersal fish 8,711 20,607 22,283 21,933 19-91 1 18,689.0 

Pelagis 
Pelagic 

Jumlah produksi 
Total catch 

Tuna - 66 168 47 85 91.5 

Cakalang 
Skipjack tuna 

l kan pelagis kecil 
Small pelagic fish 

a~umberl~ource: DGF (1977,1978a. 1979,1980,1981a). 

The Cilacap shrimp trawling industry has been extensively studied (Naamin 1972a, 
1VaOa; Van Zalinge et al. 1977; Martosubroto and Sudrajat 1977). The t rawlers  a r e  mostly 
20-30 GT with a n  engine of 33-120 hp. Naamin (1 98Oa) noted t h a t  beginning with 1 3  units  
in 1971, t h e  number of t rawlers  in Cilacap increased t o  234 in 1977 before declining t o  
I67 in 1979. He reported substantial  declines in c a t c h  per unit e f f o r t  for  t rawlers  and t h e  
demise of several  small-scale g e a r  previously used fo r  exploiting shrimp. Naamin 
es t imated  t h e  MSY f o r  shrimp along Java's  south coast  t o  be 4,000-6,000 t/yr, with 
optlmum fishing e f f o r t  equivalent t o  100-1 16 trawlers. He  noted t h a t  in 1978, t h e  D C F  
regulated t h e  number of t rawlers  in Cilacap t o  90  but t h a t  th is  had l i t t l e  e f f e c t  as they  
simply shifted the i r  base of operations and continued operations in t h e  s a m e  waters. 

The author  has  calcula ted MSY based on c a t c h  and e f f o r t  f o r  Cilacap shrimp fisheries 
at 4,000-5,600 t and t h a t  t h e  shrimp resources a r e  fully exploited (Fig. 2.1 5). 
Catch-and-effort d a t a  on demersal  f ish production in th is  a r e a  a r e  shown in Fig. 2.17. 

Keseach on  demersal  and pelagic resources in th is  a r e a  has focused on offshore 
waters  which remain largely unexploited. In 1972, a joint Indonesia-South Korea t rawl  
survey was conducted using a larger (1,000 GT) research vessel t o  explore deepwater  
resources. The results  were  reported in  Dwiponggo et al. (1972). The highest c a t c h  was 
recorded south of Cen t ra l  Java  in waters  of 6 5  m (6,000 knlhr). Small quanti t ies of 
deepwater  shrimp (Solenosera premineutis) were  ~ a ; ~ h t  at .300 m. The Cilacap a r e a  
proved t o  be a good fishing a r e a  for  shrimp. 

The following year, Indonesia and South Korea conducted exploratory surveys using 
tuna  longline and t r a w l  gear  along Indonesia's Indian Ocean coastline, including Java. 



Tabel 2.20. Selatan Jawa: Rata-rata produksi dan persentasi jumlah produksi per tehun untuk beberapa jenis alat tangkap dan jenis 
ikanludang yang penting, 1975-1979.~ 
Table 2.20. South Java: Average annual production and percentage of total production o f  important gear types and species of fish1 
shrimp, 1975-1979.~ 

Rata-rata Rata-ram 
produksi persentasi 

(t) produ ksi 
Perikanan Jenis alat tangkapan 1975-1979 1975-1979 

Rata-rata Rata-rata 
produksi persentasi 

(t) produ ksi 
1975-1 979 19751979 

Average production Average production 

Fishery Type o f  gear (t) (%I Species of fishlshrimp (t) (%I 

Demersal 

Otter trawl 14,970.8 
Pukat pantai1Beach seine 2,952.0 
DogollDanish seine 2,048.0 
Jaring insang tetapket gill net 1,721.0 
Jaring klitiklshrimp gill net 1,167.2 
Rawai tetaplset longline 344.10 
SerolGuiding barriers 284.6 

62.8 Udang lainlother shrimp 
12.4 LayurIHairtail 
8.6 Udang penaeidlpenaeid shrimp 
7.2 lkan nomailBombay duck 
5.0 PeperekISlipmouths 
1.4 CucutISharks 
1.2 ManyunglMarine catfish 

BelosdLizardf ish 
CumicumiISquid 
lkan sebelahllndien halibuts 

Pelagis 
Pelagic 

Bagan tancaplltationary liftnet 5,568.6 30.3 TeriIAnchovies 
Jaring insang hanyut1Drift 4,429.0 24.0 TongkolIEastern little tuna 

gill net Kembungllndo-Pacific 
Pukat cincinlpurse seine 2 ,980.8 16.2 mackerel 
Payang 2,515.4 13.7 LemuruIOil sardine 
PancingIHook and line 2,388.2 13.0 TembnglFringe scale sardine 

CakalanglSkipjack tuna 
TenggiriISpanish mackerel 
Lay anglscads 
SardinlSardine 
BelanakIMullets 

a~urnber/~ource: DGF (1977,197&, 1979,1980,1981a). 

E I I 
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Fig. 2.15. South Java: Total catch, standard effort and catch 
per unit o f  effort o f  shrimp by the shrimp trawler in 1972- 
1979. 

Ef for t  (standard vessels x lo2) 
Fig. 2.16. South Java: Total catch, standard effort (st. purse 
seine) and catch per unit o f  effort o f  pelagic fish production 
by the small pelagic gear in 1976-1979. 
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Fig. 2.17. South Java: Total catch, standard effort per unit.of effort of demersal fish production by 
the demersal gear in 1975-1979. 

Mochtar and Sumadi ( 1973) reported on exploratory tuna longline fishing surveys 
conducted jointly by t h e  MFRI and a pr ivate  South Korean company. Average hook r a t e s  
were  2.0 with yellowfin tuna predominating excep t  in September 1977 where higher c a t c h  
r a t e s  of southern blue of tuna  were  observed. 

The JET1NL)OFISH project  also conducted exploratory fishing along Java's  south 
coast ,  generally with discouraging results  (JETINDOFISH 1982). 

I t  c a n  be noted f rom Table 2.20 t h a t  large  tunas  a r e  not a significant e lement  of 
south coas t  Java 's  pelagic catch.  However, in  resource terms, th is  is misleading as t h e  
S ta te  fishing enterprise,  P.T. Samudra Besar, is based in nearby Bali and some of its 
longlines opera te  in t h e s e  waters. Production figures in Table 2.20 re fe r  only t o  landings 
within t h e  south Java  coas t  area. In th is  a r e  anchovies and eas te rn  l i t t l e  tuna as t h e  most 
important  pelagic species, together  accounting for  40%. Anchovies a r e  caught  primarily 
by lif t n e t s  in shallow coas ta l  waters. P a  a n  seines and drif t ing gill n e t s  a r e  used fo r  
eas te rn  l i t t l e  tuna, mackerels and skipjack +? Uktolseya and Barus 1975). The composition 
of species landed at Pelabuhan R a t u  on  West Java's  south coas t  appears t o  di f fer  f rom 
fishing grounds t o  t h e  east, with skipjack accounting for  55% and eas te rn  l i t t l e  tuna  
comprising 18% (Hutomo 1980). Both drif t ing gill n e t s  and payang seines a r e  used fo r  
these  species. Hutomo (1 980) analyzed monthly c a t c h  s ta t is t ics  fo r  t h e  period 1967-1 977 
and found peak production t o  be  during June-September, with t h e  onset  of t h e  season 
clearly associated with upwelling along t h e  coast .  

Catch-and-effort d a t a  on pelagic f isheries in th is  a r e a  and corresponding yield curve  
a r e  shown in Fig. 2.16. 

The ribbon fish (Trichiurus) occurs in  large  quanti t ies around t h e  beginning of t h e  
southeast  monsoon through t h e  coasta l  wa te r s  of t h e  Sunda S t ra i t  and is caught  by payang 
seine f r o m  September t o  December, about 2,500 t/yr. 

Tuna and tuna-line fish a r e  a lso  caught  principally with payang seine and gill nets. 
Payang ca tches  a r e  f r i g a t e  mackerel  (81%) Euthynnus (l i t t le  tuna) (8%), yellowfin (6%) 
and skipjack (5%). Catches  by gill nets, on t h e  o ther  hand, include 88% skipjack, 8.3% 
yellowf in and 1.2% Euthynnus (Unar 1982). 



Bali-Nusa Tenggara-Timor 

This coasta l  a r e a  covers  t h e  island province of Bali and t h e  chain of small  islands 
stretching t o  t h e  east between t h e  Flores and Banda Seas and  t h e  Indian Ocean. Most 
fishing grounds in th is  a r e a  a r e  character ized by deep wate r  excep t  around t h e  islands 
themselves where cora l  and rocky outcrops exist. Ca tches  with demersal  gear  during 
1975-1979 averaged 30% of t o t a l  landings (Table 2.21) with hook and line, set gill net ,  
beach seines and simple coas t  ne t s  accounting fo r  t h e  bulk of t h e  c a t c h  (Table 2.22). 
Slipmouths, rays and squids a r e  t h e  most important demersal  groups by volume, but high 
valued snappers, baramundi breams and groupers a r e  economically significant. Penaeid 
shrimp production averaged only 230 t/yr, 2% of t h e  demersal  t o t a l  (Table 2.21). 

Pelagic species a r e  dominated by oil sardines, anchovies, f r inge scale  sardines and 
eas tern  l i t t l e  tuna, which together  comprise 65% of t h e  t o t a l  (Table 2.22). Payang seines, 
purse seines, drif t ing gill nets, mobile l i f tnets  and  troll  lines a r e  t h e  most productive 
pelagic g e a r  types. Troll lines are used f o r  eas te rn  l i t t l e  tuna  and l i f tnets  primarily 
exploit anchovies. Large payang seines and purse seines fo r  scads and small  payang a r e  
used fo r  sardines with purse seines gaining preeminence in t h e  Bali S t ra i t s  oil sardine 

fishery. 
Fisheries research in t h e  Bali-Nusa Tenggara-Timor a r e a  has  been confined t o  t h e  

da l i  S t ra i t s  and t h e  oil sardine. Fishermen f rom Bali and East  Java  both opera te  in t h e  

Tabel 2.21. Bali-Nusa Tenggara-Timor: Hasil tangkapan dengan alat penangkap demersal dan pelagis (tonnes), 1975-1979.~ 
Table 2.21. Bali-Nusa Tenggara-Timor: Catch by  demersal and pelagic gears in tonnes, 1975-1979.~ 

Jenis alat dan hasil tengkapan Rata-rata 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produ ksi 
Total catch 

Udang penaeid 
Penaeid shrimp 

Udang lain 
Other shrimp 

l kan demersal 
Demersal fish 

Pelagis 
Pelagic 

Jumlah produksi 
Total catch 

Tuna 

Cakalang 
Skipjack tuna 

lkan pelagis kecil 
Small pelagic fish 

(Lemuru) 
(Oil sardine) 

a~umber l~ou rce :  DGF (1977,1978a, 1979,1980,1981a). 



Tabel 2.22. Bali-Nusa Tenggara-Tirnor: Rata-rata produksi dan persentasi jurnlah produksi per tahun untuk beberapa jenis alat tang- 
kap dan jenis ikanludang yang penting, 1975-197ga 
Table 2.22. Bali-Nusa Tenggara-Timor: Average annual production and percentage of total production of important gear types and 
species of fishlshrirnp, 1975-1979? 

Rata-rat8 Rata-rata Rata-rata Rata-rata 
produksi persentasi produksi persentasi 

( t)  produ ksi ( t)  produ ksi 
Perikanan Jenis alat tangkapan 1975-1979 1975-1979 Jenis ikanludang 1975-1979 1975-1 979 

- -- - 

Average production Average production 

Fishery Type of gear ( t)  (%I Species of fishlshrirnp (t  (%I 

Demersal 

PancinglHook and line 
Jaring insang tetaplset gill net 
Pukat pantai1Beach seine 
JalalCast net 
DogolIDanish seine 
SeroIGuiding barriers 
Jaring klitiklshrimp gill net 
BubuIPortable traps 
Perangkap lainlother traps 
Muroarni 

PeperekISlipmouths 
CucutISharks 
CurnicumilSquid 
lkan rnerahlRed snapper 
KakapIBaramundi 
ParilRays 
Ekor kuninglYellowtai1 f~ 
KarapuIGroupers 
GulamahICroakers 
lkan gerot-gerotlGrunts 

1,93 1 .O 
1,780.4 
1,461.6 

832.6 
762.8 
734.4 

usilier 578.4 
540.0 
369.8 
365.4 

Pelagis 
Pelagic 

Payang 
Pukat cincinlPurse seine 
Jaring insang hanyut1Drift 

gill net 
Bagan perahu1Rakit boat1 

Raft liftnet 
Pancing tonda/Troll lines 
Bagan tanraptstationary 

liftnet 
Rawai tunalTuna longline 
Jaring angkat lainlother 

liftnets 
Rawai hanyut1Drift longline 

LernuruIOil sardine 
TeriIAnchovies 
TernbangIFringe scale sardine 
TongkolIEastern little tuna 
SelarIYellow striped trevally 
Kembungllndo-Pacific 

mackerel 
Tuna 
Juiungjulung/Garfish, half-beak 

CakalangISkipjack tuna 
TenggiriISpanish mackerel 

a~umberl~ource: DGF (1977,1978a. 1979,1980,1981a). 

13ali Straits. Over the  past decade, oil sardine landings in East Java have averaged 16,000 
t/yr (Band~e 1982). Landings in Bali averaged 10,400 t /yr  during 1975-1979 (Table 2.21). 

Several studies on the  oil sardine have been published, including a synopsis on biology 
by Seorjodinoto (1 9601, growth r a t e  (Dwiponggo 1974) and population dynamics (Ritterbush 
1975). Kitterbush concluded tha t  by 1974 the  oil sardine was being exploited at or near 
MSY. Sujastani and Norhakim (1982) estimated MSY t o  be 36,000-38,000 t /yr  and tha t  
excess effor t  was being applied resulting in reduced profits and catches. However, 
according t o  ca t ch  and e f for t  da t a  (1 975-1 979) t h e  MSY of pelagic fisheries is estimated 
a t  47,000-49,000 t, indicating tha t  the  pelagic fisheries a r e  moderately t o  fully exploited. 

One reason t h e  oil sardine of t he  Bali Strai ts  has a t t rac ted  t he  attention of 
researchers is  tha t  this is  t he  only t rue  single-species fishery in Indonesia. I t  is also a 
seasonal fishery, with peak catches occurring during September-March. Strong upwelling 
from the  Indian Ocean i s  associated with the  concentration of the  oil sardine, and 



varratlons i n  upwelling and o ther  environmental  f a c t o r s  result  in  f luctuating production 
levels (uwiponggo 1982). I t  is also interesting t o  no te  t h a t  t h e  oil sardines in Indonesia 
a r e  l imited t o  t h e  Bali S t ra i t s  and during t h e  off season, t o  wa te r s  immediately t o  t h e  
south. An exploratory survey using various gear  was conducted along islands east of Bali 
and failed t o  loca te  any sizeable s tock of th is  species (Dwiponggo and Uktolseya 1974). 

I t  appears t h a t  t h e  oil sardine migrates  t o  deeper  wa te r s  (40-60 m) south of t h e  Bali 
S t r a l t s  in  April. Merta  (1972), Dwiponggo et al. (1972) and Amin et al. (1974) reported 
dense pelagic bjomasses located by acoustic devices south of Bali Straits. In one case, a 
deepwater  t r awl  was used fo r  sampling and, though t h e  results  a r e  not conclusive, oil 
sardlnes dominated t h e  sample c a t c h  (Owiponggo et al. 1972). Based on the i r  acoust ic  
survey, Amin et al. (1 974) es t imated t h e  unidentified s tock south of Bali S t ra i t s  t o  be 
55,000 t. A more recen t  (1982) survey using more  sophisticated equipment es t imated 
pelaglc biomass t o  be 46,000 t + 2,000 t, though samples were  not taken and species 
composition is unknown (Sujastani, pers. comm.). 

I t  is also worth noting t h a t  a tuna  longline fishery is based in Bali, P.T. Samodra 
Besar. This state enterpr ise  has capital ized on exploratory longline fishing surveys and 
used its own experience t o  increase  production t o  over 2,800 t in 1980 with exports valued 
at over US$3 million (P.T. Samodra Besar 1981). The f l e e t  consists  of 17 longliners of I I I 
GT plus t h r e e  larger  boats (180-300 CT). Yellowfin t u n a  comprise 60-70% of t h e  t o t a l  
catch.  The weight f o r  al l  species caught  ranges between 8 0  and 160 kg. 

I t  is interesting t o  no te  t h a t  f ishermen of Lembata  Island, a small  island east of 
Flores, have been observed capturing whales in t h e  Savu Sea, including sperm, killer and 
pllot whales (barnes  et al. 1980; Hembree 1980). Hand thrown harpoons a r e  used. The 
mea t  w used for  local  consumption in coasta l  communities and as a n  i t e m  of bar ter  t r a d e  
wlth communities in t h e  interior and on neighboring islands. 

South coas t  of Sulawesi 

Fishing grounds in this coasta l  a r e a  a r e  generally in waters  in excess  of 200 m depth. 
Along t h e  west  coas t  of South Sulawesi Province, t h e  continental  shelf is extremely 
narrow excep t  In t h e  west  and south off of Ujung Pandang where extensive coral  
formations may be found. Other  relatively shallow waters  a r e  located in p a r t s  of Bone 
Bay and around t h e  islands at t h e  southern ex t remi ty  of Southeast  Sulawesi Province. 
Uesplte t h e  limited e x t e n t  of shallow waters, which usually a r e  associated with productive 
fishing grounds, production f rom this  coasta l  a r e a  was  181,000 t in 1979, t h e  third highest 
in Indonesla and 14% of t h e  national t o t a l  (Table 2.1). Nearly 118,000 fishermen opera te  
in this area ,  13% of al l  those  employed in th is  sec to r  (Table 1.2). During 1975-1 979, t h e  
annual growth r a t e  of marine fisheries production exceeded l o % ,  f a r  above t h e  national 
average of less than  6%. Increased production in th is  a r e a  is a t t r ibuted t o  a rapid 
expansion in t h e  use of motorized vessels among small-scale f ishermen and t h e  use of 
more  e f fec t ive  fishing g e a r  (Uinas Perikanan Sulawesi Sela tan 1980). There  is believed t o  
be potential  fo r  fu r the r  production increases although s tock assessment research on th is  
coas ta l  a r e a  is at present l imited t o  one  resource type, t h e  flying fish. 

Given t h e  nature  of t h e  fishing grounds, it is not surprising t h a t  demersal  gear  
accounted f o r  only 22% of this area ' s  production between 1975-1 979 (Table 2.23). Hook 
and line dominate  demersal  production (42%), followed by o ther  simple small-scale g e a r  
(Table 2.24). Medium-scale t rawlers  and large-scale double-rigged shrimp t rawlers  ranked 
slxth and seventh, respectively, in demersal  production. 

The MSY of t h e  demersal  f ish was  es t imated  t o  be  34,000-42,000 t, which indicates 
t h a t  coas ta l  waters  of southern Sulawesi have been fully exploited. 

Slipmouths and  penaeid shrimps dominate  t o t a l  landings of demersal  species, followed 
by a number of high valued species associated with cora l  reef hook and l ine  fisheries 
(Table 2.24). Slipmouths and penaeid shrimps a r e  commonly found together  and  a r e  landed 
both  by t rawlers  and  fishermen using guiding barriers and  beach seines. 



Tabel 2.23. Selatan Sulawesi: hasil tangkapan dengan alat penangkap demersal dan pelagis (tonnes), 1975-1979: 
Table 2.23. South Sulawesi: Catch by demersal and pelagic gears in tonnes, 1975-1979: 

Jenis alat dan hasil tengkapan Rata-rata 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produksi 
Total catch 

Udang penaeid 
Penaeid shrimp 

Udang lain 
Other shrimp 

l kan demersal 
Demersal fish 

Pelagis 
Pelagic 

Jumlah produksi 
Total catch 1 08,808 106,705 105,778 1 10,566 134,173 113,206.0 

Tuna 6,04 1 919 1,844 2,333 6,164 3,460.2 

Cakalang 
Skipjack tuna 

lkan pelagis kecil 
Small pelagic fish 

(Ikan terbang) 
(Flying fish) 1 1,865 14,342 10,361 5,331 9.71 1 10,322.0 

a~umber/~ource: DGF (l977,1978a, 1979,1980,1981a). 

3mall-scale gear  dominate pelagic fisheries, with the  payang seine, drifting gill net  
and liftnet (both stationary and mobile) accounting for over half of all landings (Table 
2.24). Anchovies, fringe scale sardines, scads, Indo-Pacific mackerel and flying fish 
comprise 61 % of pelagic production (Table 2.24). 

Flying fish (Cypsilurus spp.) account for only 10% of pelagic production but a r e  
economically more significant than this figure suggests. Like the  oil sardine,fishery of 
t he  Bali Straits, the unique features of this fishery have a t t rac ted  considerable attention 
among researchers. In this fishery, both the  fish and especially the roe a r e  of economic 
value. The roe a r e  processed locally and exported t o  Japan. 

Flying fish a r e  caught in t he  Makassar Strai t  during May-August using batteries of 
floatlng traps. Uelsrnan and Hardenberg (1934) noted tha t  this coincided with the  
spawning season. The t rap  is covered with seaweed, providing a bed on which the  flying 
fish lay thelr eggs. Nessa et al. (1977) noted tha t  10,000 fishermen a r e  involved in this 
seasonal fishery and tha t  in  1973 gill nets  were used in addition t o  floating traps. 

In 1982, the South Sulawesi provincial government sponsored a workshop on flying 
fish. Uwiponggo et al. (1 982) and Dwiponggo (1 983) estimated the  potential for this 
species t o  be 16,000-1 7,000 t/yr. Average production during 1975-1979 was 10,000 t, 
indicating some potential for  increased exploitation. They suggested tha t  any increase in 
effor t  be gradual, however. They estimated annual roe production could be sustained at 



Tabel 2.24. Selatan Sulawesi: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap dan 
jenis ikanludang yang penting, 1975-1979? 
Table 2.24. South Sulawesi: Average annual production and percentage of total production of important gear types and species of 
fishlshrimp, 1975-1979~ 

- -- - 

Rata-rata Rata-rata Rata-rata Rata-rata 
produ ksi persentasi produksi persentasi 

(t) produ ksi (t) produ ksi 
Peri kanan Jenis alat tangkapan 1975-1979 1975-1979 Jenis ikanludang 1975-1979 1975-1979 

- 

Average production Average production 

Fishery Type of gear (t) (%I Species of fishlshrimp (t) (%I 

Demersal 

PancingIHook and line 
SeroIGuiding barriers 
Jaring klitiklshrimp gill net 
Pukat pantailseach seine 
JalaICast net 
Otter trawl 
Trawl udang ganda/Double- 

rigged trawl 
Perangkap lainlother traps 
DogolIDanish seine 
JermalIStow nets 

PeperekISlipmouths 
Udang penaeidlpenaeid shrimp 
LencamIEmperon 
lkan merah1Red snapper 
KuroISenangin-Threadfins 
KerapulGroupers 
CucutISharks 
Ekor kuningIYellowtai1 fus. 
Cumi-cumi1Squid 
l kan gerotgerot1Grunts 

Pelagis 
Pelagic 

Payang 
Jaring insang hanyut1Drift 

gill net 
Bagan tancaplStatioaary 

liftnet 
Bagan perahulrakit-Boat/ 

raft liftnet 
BubulPortable traps 
Jaring insang tetapISet 

gill net 
Pancing tonda1Troll lines 
Jaring insang lingkarl 

Encircling gill net 
Pukat cincin1Purse seine 
Rawai hanyut1Drift longline 

TerilAnchovies 
TembanglFringe scale sardine 
LayangIScads 
Kembungll do-Pacific 

mackerel 
lkan terbanglflying fish 
CakalangISkipjack tuna 
TongkollEastern little tuna 
LemurulOil sardine 
Selar/Yellow striped trevally 
Tuna 

a~urnberl~ource: DGF (1977,1978a. 1979,1980,1981a). 

150 t. During 1970-1 979, the export of flying f ish roe increased from 85 t /y r  t o  120 t/yr. 
Export earnings for this commodity increased significantly over this period, from 
U5$4,273 in  1970 to  US$4.1 million in 1979. 

Recommendations from the workshop included research on the migratory habits of 
flying f i sh  and improvement of statistical data (Dwiponggo e t  al. in press). It was noted 
that, since the most valuable product from the fishery was the roe, the use of gill nets 
should be limited and gradual increase in floating traps should be encouraged. 
Catch-and-effort data from 1975 t o  1979 indicate that pelagic fisheries generally are 
ful ly exploited and that management of the flying fish fishery needs t o  be considered (Fig. 
2.18 and 2.1 9). 
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Fig. 2.18. South Sulawesi: Total catch, standard effort (st. Fig. 2.19. South Sulawesi: Total production (export), number 
purse seine), catch per unit o f  effort of  pelagic fish production o f  traps (E )  and production per trap (C/F) o f  flying fish roe 
by the pelagic gear (excluding the skipjack pole and line) in production by the trap fishery in 1975-1979. 
1975-1 979. 

North coas t  of Sulawesi 

This coasta l  fishery a r e a  includes t h e  provinces of North and Centra l  Sulawesi. The 
cont inenta l  shelf in  th is  a r e a  is extremely limited and th is  is t h e  only one  of t h e  12 
coasta l  a reas  where no t rawlers  were  recorded in 1979 (DCF 1981a). North coast  Sulawesi 
IS bordered by t h e  Makassar S t ra i t s  t o  t h e  west, t h e  Sulawesi (Celebes) S e a  t o  t h e  north, 
and t h e  Moluccas S e a  t o  t h e  east. Particularly during t h e  northern monsoon season, t h e  
seas in th is  a r e a  a r e  rough, with Tomini Bay t h e  only sheltered fishing ground. 

Production by d e ~ n e r s a l  g e a r  between 1975 and 1979 averaged 22% of to ta l  marine 
f i s h e r ~ e s  production (Table 2.25), with beach seines accounting f o r  half of t h e  demersal  
to ta l ,  tollowed by o ther  typical  small-scale gear  such a s  set gill nets  and cast ne t s  (Table 
2.26). Coral reef species dominate t h e  demersal  catch.  

The most  Important pelagic gear  a r e  hook and line, mobile l if tnet ,  purse seine, and 
pole and line, which together  account fo r  two-thirds of pelagic production (Table 2.26). 
Anchovies (landed primarily by mobile liftnets), skipjack (caught by hook and line, pole 
and line and t rol l  gear)  and trevallies and scads (captured by purse seines and payang 
seines) a r e  t h e  most  Important pelagic species (Table 2.26). 

Skipjack tuna  is t h e  most economically important species in th is  a r e a  with pole and 
h e  playing a major production role. Most pole and liners a r e  between 30 and 40 GT and 
opera te  within a radius of 40-50 km from t h e  port, t h e  most important of which is  Bitung 
on t h e  northern t i p  of Sulawesi Island. This is home port  fo r  a government fishing 
company, P.N. Perikani Sulawesi Uta ra  Tengah, which operates  30 pole and liners out  of a 
t o t a l  of 69 recorded by DGF in 1979 (DCF 1981a). Production by this company was 3,900t 
in  1979, a significant increase  over 1978 production of only 266 t (P.T. Samodra Besar 
1981). Proauction was  constrained by inadequate supply of anchovies used as bait  f o r  
chumrning d u e  t o  competi t ion f r o m  pr ivate  pole and line operators  (Skillman 1980). This 
problem was overcome by P.N. Perikani by purchasing bait  at a t t r a c t i v e  prices f rom 
small-scale f ishermen using mobile liftnets. Of f ice r s  of P.N. Perikani a r e  confident t h a t  
skipjack resources will support continued increases in articles. 

Fisheries research in th is  coasta l  a r e a  i n d u d e s  a 1968 survey o f p t e n t i a l  anchovy 
fishing grounds (Subani 1973) and s tock assessment of pelagic and demersal  resources 
during t h e  period December 1978-December 1980 (Amin et al. 1980). The anchovy survey 
was a imed at identifying unexploited sources of bait fo r  pole and line operations as bait 
supply was recognized as a potential  constraint. Subani reported t h a t  t h e  distribution of 
anchovy fishing grounds has been mapped. 



Tabel 2.25. Utara Sulawesi: hasil tangkapan dengan alat penangkap demersal dan pelegis (tonnes), 1975-1979.8 
Table 2.25. North Sulawesi: Catch by demersal and pelagic gears in tonnes, 1975-1979.~ 

Jenis alat dan hasil tengkapan Rata-rate 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produksi 
Total catch 

Udang penaeid 
Penaeid shrimp 

Udang lain 
Other shrimp 

lkan demersal 
Demersal fish 

Pelagis 
Pelagic 

Jumlah produksi 
Total catch 

Tuna 

Cakalang 
Skipjack tuna 

lkan pelagis kecil 
Small pelagic fish 

a~umber/~ource: DGF (1977,1978a. 1979,1980, 1981a). 

Results of t h e  1978-1 980 s tock assessment surveys reported by Amin et al. a r e  
summarized in Table 2.27. Acoustic equipment was used during t h e  survey cruises. 
However, research in t h e  Sulawesi Sea and t h e  Makassar Straits, where significantly 
hlgher s tock densities a r e  reported, was accomplished with t h e  aid of more sophisticated 
equipment (i.e., a n  echo  mtegrator), resulting in problems of comparability. Fur ther  
research using standardized equipment and during dif ferent  seasons has been suggested 
(BPPL 1981). 

Other  fisheries researches in  this a r e a  include t h a t  of Uktolseya et al. (1 981), who 
indicated t h a t  skipjack probably spawn in t h e  protected waters  of Tomini and  Tolo Bays, 
and a n  acoustic survey conducted in June 1982 around Sangihe and Talaud Islands north of 
Sulawesi Island (Sujastani, pers. comm.). During this  survey,only f e w  echo t r a ce s  were  
recorded. 

Moluccas 

The Moluccas, legendary islands of spice, lie between Sulawesi and Irian Jaya. 
Approximately 1,000 small  islands make up this  group. Fishing grounds include t h e  
Moluccas Sea  t o  t h e  west, t h e  Banda Sea  t o  t h e  south and t h e  Pacific Ocean t o  t h e  north, 
and waters  off Irian Jaya  t o  t h e  east. With t h e  exception of t h e  wide continental  shelf 
bordering Irian Jaya, t h e  waters  in  th is  a r e a  a r e  characterist ically deep, and pelagic gear  



Tabel 2.26. Utara Sulawesi: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap dan 
jenis ikanludang yang penting, 1975-1979.8 
Table 2.26. North Sulawesi: Average annual production and percentage of total production of important gear types and species of 
fishlshrimp, 1975-1979.~ 

Rata-rata Rata-rata Rata-rata Rata-rata 
produksi persentasi produksi persentasi 

(t) produ ksi (t) produ ksi 
Perikanan Jenis alat tangkapan 1975-1979 1975-1979 Jenis ikanludang 1975-1979 1975-1979 

Average production Average production 

Fishery Type of gear (t) (%I Species of fishlshrimp (t)  (%I 

Demersal 

Pukat pantailBeach seine 5,572.0 
Jaring insang tetaplset gill net 1,672.5 
JalaICad net 1,419.0 
SeroIGuiding barriers 885.8 
Perangkap lainlother traps 603 .O 
Muroami 543.0 
BubuIPortable traps 379.0 

50.9 Ekor kuning1Yellowtail fusilier 
15.3 lkan merahlRed snapper 
13.0 CucutISharks 
8.1 KerapulGroupers 
5.5 KakapIBaramundi 
5.0 LancamIEmperors 
3.5 Biji nangkaIGoatfish 

CumitumilSquid 
Udang penaeidlpenaeid shrimp 
PepereklSlipmouths 

Pelagis 
Pelagic 

PancingIHook and line 
Bagan perahu1Rakit-boat 
haft  lihnet 
Pukat cincinlPurse seir~e 
HuhateISkipjack pole and line 
Payang 
Jaring insang hanyutlDrift gill 
Pancing tonda/Troll lines 
SerokIScoop net 
Rawai hanyutlDrift longline 

4,296.6 
! 4,002.0 

3,574.0 
net 3,661.0 

2,955.0 
2,096.0 

760.0 

TeriIAnchovies 
CakalangISkipjack tuna 

Selarffellow striped trevally 
LayangIScads 
TongkolIEastern little tuna 
Tuna 
Julung-julunglGarfish, halfbeak 
TembanglFringa scale sardine 
Kembungllndo-Pacific mackerel 
KuweIJacks, trevally 

a~umber/~ource: DGF (1977,1978a. 1979,1980,1981a). 

account for  72% of to ta l  ca tch  (Table 2.28). Pole and line, purse seine and troll line 
dominate pelagic production (Table 2.29). The most important pelagic species a r e  
skipjack and halfbeaks (Table 2.29). Large schools of garfish (Hemiramphus spp.) found in 
the  Moluccas a r e  unique in Indonesia (DCF 1974). They landed by a small-scale purse 
seine locally known a s  @. Large garfish (Belone spp.) a r e  caught by fishermen using 
hook and line suspended from kites (Delsman et al. 1934). (Capt. L. Moody of the M/V 
Java Tide reported fishermen along the  north coast  of West Java using a similar technique 
in 1982; pers. cornm.). 

Catch-and-ef for t  da t a  (1 97 1-1 979) analysis shows tha t  the  state of exploitation of 
pelagic resources indicates t he  possibility of further expansion of net  fisheries in this a rea  
(Fig. 2.20). 

From Table 2.29, i t  can be seen tha t  increased production during the period 
1975-1979 is attributable t o  expanding catches of small pelagic species. Much of this 
increase 1s due t o  the  motorization of small-scale fishing boats and gear improvements. 



Most of t h e  purse se ine  and t rol l  lines in  th i s  a r e a  appear  t o  b e  operated f rom small-scale 
boats powerea by outboard engines. However, over 97% of t h e  boats in t h e  Moluccas a r e  
without engines and 78% a r e  dugout canoes  (DGF 1981a). Thus, t h e  majori ty of f ishermen 
In th is  a r e a  continue t o  use tradit ional  g e a r  types  in nearshore waters. 

Table 2.27. Area, distribution of stock density and estimated potential yield from acoustic survey in northern sulawesia 

Area Density Potential yield Period of 
km2 t/km2 (t) survey 

Pelagic stock 

East of Sulawesi (Tolo Bay) 59,555 
Tomini Bay 56,413 
Sulawesi Sea and Makassar Strait 37,523 

Total 

Demersal stock 

East of Sulawesi 

95,287 Dec 78-Feb 79 
194,130 Jan-Feb 80 
169,166 Oct-Dtx 80 

183,433 

18,807 Dec 78-Feb 79 

Tabel 2.28. Maluku: hasil tangkapan dengan alat penangkap demersal dan pelagis, 1975-1979.~ 
Table 2.28. Moluccas: Catch by demersal and pelagic gears, 1975-1979.a 

Jenis alat dan hasil tengkapan Rata-rata 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produksi 
Total catch 

Udang penaeid 
Penaeid shrimp 

Udang lain 
Other shrimp 

l kan demersal 
Demersal fish 

Pelagis 
Pelagic 

Jumlah produksi 
Total catch 

Tuna 

Cakalang 
Skipjack tuna 

lkan pelagis kecil 
Small pelagic fish 

- -- - -- - - 

a~umber/~ource: DGF (1977,1978a. 1979,1980,1981 a). 



Tabel 2.29. Maluku: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap dan jenis ikan/ 
udang yang penting, 1975-1979: 
Table 2.29. Moluccas: Average annual production and percentage of total production of important gear types and species of fish1 
shrimp, 1975-1979: 

Rata-rata Rata-rata Rata-rata Rata-rata 
produ ksi persentasi produksi persentasi 

(t produ ksi (t) produksi 
Perikanan Jenis alat tangkapan 1975-1979 1975-1 979 Jenis ikanludang 1975-1979 1975-1979 

Average production Average production 

Fishery Type of gear (t) (%) Species of fishlshrimp (t) (%) 

Demersal 

Pukat pantai1Beach seine 
Trawl udang gandalDouble- 

rigged trawl 
SerolGuiding barriers 
JalaICast net 
Rawai tetaplSet longline 
Muroami 
BubulPortable traps 

5,936.8 37.1 Udang penaeidlpenaeid shrimp 
4,484.4 28.1 LencamIEmperors 

KakapIBaramundi 
2,207.0 13.8 . Ekor kuninglYellowtail fusilier 
1,889.2 11.8 Udang lainlother shrimp 

655.2 4.1 KerapulGroupers 
653.4 4.1 Biji nangkalGoatfish 
332.6 2.1 CucutISharks 

PariIRays 
Kurisirrhreadfin bream 

Pelagis 
Pelagic 

HuhateISkipjack pole and line 
Pukat cincin1Purse seine 
Pancing tondal-rroll lines 
PancingIHook and line 
Jaring insang tetap1Set 

gill net 
Jaring insang hanyutlDrift 

gill net 
Rawai hanyutlDrift longline 
Jaring insang lingkarl 

Encircling gill net 
Jaring angkat lainlother 

liftnets 
Bagan perahulrakit-Boat1 

raft liftnet 

CakalanglSkipjack tuna 
Julung-julunglGarfish, half- 

beak 
TongkolIEastern little tuna 
SelarlYellow striped trevally 
LayangIScads 
TembanglFringe scale sardine 
Kembungll ndo-Pacif ic 

mackerel 
Tuna 
KuweIJacks, trevally 
Alu-alulBarracudas 

a~umber/~ource: DGF (1977,1978a. 1979,1980,1981 a) 

Catch-and-effort d a t a  f o r  1975 t o  1979 (Fig. 2.20) show t h a t  t h e  pelagic fisheries 
have scope fo r  expansion although ca tches  a r e  nearing MSY. 

Landings of skipjack, t h e  most important pelagic species, have varied in recen t  years 
(Table 2.29) but show no evidence of overexploitation despi te  t h e  reported presence in 
1979 of 453 pole and lines in t h e  Moluccas, 79% of t h e  national t o t a l  (DGF 1981a). Since 
in t h a t  year  t h e  t o t a l  number of medium- and large-scale boats (Lee., those with inboard 
engines) was only 138 (DGF 1981a), it must b e  assumed t h a t  t h e  majori ty of a l l  pole and 
l iners in this a r e a  a r e  small-scale operation, probably including some fishermen using 
non-powered boats. (Pole and line were  excluded f rom consideration in Fig. 2.20). 

There are,  however, some medium- and large-scale pole and line operations, t h e  
l a t t e r  represented by Perum Perikanan Maluku, a state enterpr ise  which operates  I 0  pole 
and liners of 30 GT and 2 of I00 GT. The smaller  boats make day t r ips  in wa te r s  near  t h e  
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Fig. 2.20. Moluccas: Total catch, standard effort (st. purse seine) and catch 
per unit o f  effort of pelagic fish production by the pelagic gear (excluding 
pole and line) in 1975-1979. 

company's base at Ambon while t he  larger boats operate for  extended periods in less 
heavily exploited waters in the  Moluccas Sea. This company buys bait fish from local 
small-scale fishermen and helps market t he  skipjack ca tch  of other fishermen for  both 
domestic and export markets. 

Available catch-and-effort da t a  from the  Moluccas and a yield curve suggesting an 
MSY of around 27,000 t/annum of pelagic species a r e  shown in Fig. 2.20. 

Uemersal production is dominated by such small-scale gear  as beach seines, hook and 
line, set gill nets, guiding barriers and cast  nets. Large-scale fisheries also a r e  important, 
however, with double-rigged shrimp trawlers operated by joint venture companies landing 
20% of t h e  demersal ca tch  (Table 2.29). However, these trawlers actually a r e  deployed in 
t he  Arafura Sea off Irian Jaya and use Ambon for their shore facilities. In 1979, 60 
double-rigged shrimp trawlers were recorded in t he  Moluccas (DGF 1981a). During the  
perioa 1975-1979, average penaeid shrimp landings were over 4,000 t/yr, though 
production declined between 1977 and 1979 (Table 2.29). Penaeid shrimps constituted on 
average 32% of total  demersal landings, but local production was dominated by coral reef 
species (Table 2.29). 

Pattimura University a t  Ambon is being developed into a major center  for marine 
research for  eastern Indonesia. To date,  however, demersal and pelagic research on local 
fisheries is largely lacking. 

The Aru Islands fishing grounds a r e  estimated t o  cover an  a rea  of 13,000 t. Fishing 
takes place at 5-50 m depth. Fishing grounds of these islands a r e  characterized by 
capture of tiger shrimp (Penaeus monodon) by trawl. The tiger shrimp ca tch  increased 
from 1,025 t in 1972 t o  1,500 t in 1978. The MSY is  estimated at between 1,070 and 1,270 
t/yr which requires an  annual average fishing effor t  of between 93,150 and 100,000 hauls, 
equal t o  61 t o  66 double-rigged tankers. 

Irian Jaya 

Irian Jaya is the  largest province in Indonesia, with 22% of the  nation's land area. 
The population is less than 200,000, t he  lowest of any province. Marine fisheries 
production in 1979 was 18,000 t, the lowest for any coastal fishing a rea  (Table 2.1). 
However, the  importance of this area's fisheries lie not in to ta l  production but in  export 
earnings from shrimp and skipjack, which dominate demersal and pelagic landings (Tables 
2.30 and 2.31). 



Tabel 2.30. lrian Jaye: Hasil tangkapan dengan alat penangkap demersal dan pelagis (tonnes), 1975-1979~ 
Table 2.30. Irian Jaya: Catch by demersal and pelagic gears in tonnes, 1975-1979.~ 

Jenis alat dan hasil tengkapan Rata-rata 
Gear type and catch 1975 1976 1977 1978 1979 Average 

Demersal 

Jumlah produksi 
Total catch 

Udang penaeid 
Penaeid shrimp 

Udang lain 
Other shrimp 

lkan demersal 
Demarsal fish 

Pelagis 
Pelagic 

Jurnlah produksi 
Total catch 

Tuna 

Cakalang 
Skipjack tuna 

lkan pelagis kecil 
Small pelagic fish 3,974 5,621 5,245 6,847 6,352 5,607.8 

a~umber/~ource: DGF (1977,1978a. 1979,1980,1981a~. 

As is the case  elsewhere in Indonesia, small-scale fishermen account for  a large 
majority of all fishermen which in 1979 were reported t o  be nearly 20,000 (DGF 1981a). 
From Table 2.31, however, i t  is clear that  large-scale gear dominate both demersal and 
pelagic production. Double-rigged shrimp trawlers operated by joint venture companies 
(by aefinition, large scale), accounted for  over half of average demersal production during 
1975-1979, and if those based in the  Moluccas which operate within the  Arafura Sea were 
included, the proportion is larger still (see Table 2.29). During 1975-1979, pole and line 
operations produced 29.7% of pelagic landings. P.T. Usaha Mina, a s t a t e  fishery 
enterprise based in Sorong, operates 27 pole and lines of 30 GT and one each displacing 
100 GT and 300 GT. There appear t o  be no private p d e  and line operations in Irian Jaya 
a s  the UGF reported only 28 such units in 1979 (DGF 1981a). Skipjack landings increased 
from 324 t in 1975 t o  over 5,500 t in 1978, declining t o  4,100 t in 1979 (Table 2.30) and 
increasing slightly t o  4,200 t in 1980 (P.T. Samudra Besar 1981). Skipjack comprise 
90-95% of the  ca tch  from pole and liners (Supanto and Sujastani 1978). Potential yields 
for  skipjack o r  other pelagic species have not fully been investigated in Irian Jaya's 
waters. 

Prior t o  1963, when Indonesia assumed control over Irian Jaya from the  Dutch, no 
fisheries research in this area had been conducted. In 1964, an Indonesian research vessel 
reported finding rich shrimping grounds in the  Arafura Sea; these results were confirmed 
by a subsequent (Baruma) survey in 1967. In 1969, two joint nture companies were 
established, one based in Arnbon and the  other in Sorong 1972). In tha t  year, nine 



Tabel 2.31. lrian Jgya: Rata-rata produksi dan persentasi jumlah produksi per tahun untuk beberapa jenis alat tangkap dan jenis 
ikanludang yang penting. 1975-1979.~ 
Table 2.31. lrian Jaya: Avenge annual production and percentage of total production of important gear types and species of fish1 
shrimp, 1975-1979.8 

Rata-rata Rata-rata Rata-rata Rata-rata 
produ ksi persentasi produksi persentasi 

(t) produksi ( t)  produ ksi 
Pwikanan Jenis alat tangkapan 1975-1979 1975-1979 Jenis ikanludang 1975-1979 1975-1979 

Average production Average production 

Fishery Type of gear (t) (%I Species of f ishlshrimp (t) (%I 

Demersal 

Trawl udang gandalDouble- 4,188.6 52.0 Udang penaeidlpenaeid shrimp 3,387.0 63.5 
rigged trawl Wang lainlother shrimp 672.4 12.6 

PancinglHook and line 1 ,982.0 25.0 KakaplBaramundi 393.4 7.3 
JalalCast net 557.2 7.0 CucutlSharks 200.0 3.7 
Pukat pantailbeach seine 548.2 6.8 lkan merah1Red snapper 70.8 1.3 
Jaring insang tetap/Set gill net 429.8 5.3 
SeroIGuiding barriers 172.0 2 .O 

Pelagis 
Pelagic 

HuhatelSkipjack pole and I 
Bagan perahulRakit-boat/ 

raft liftnet 
PancingIHook and line 
Pancing tondaITrol1 lines 
Jaring insang hanyut1Drift 

gill net 
Jaring insang lingkarl 

Encircling gill net 
Pukat cincinlpurse seine 
Payang 

ine 2,570.2 
2,360.0 

1882.0 
837.7 
595.6 

83.8 

80.0 
48.5 

CakalangISkipjack tuna 
TeriIAnchovies 
Kernbungllndo-Pacific mackerel 
TenggiriISpanish mackerel 
Tuna 
BelanakIMullets 
Julung-julunglGarfish, halfbeak 
LayanglScads 
TembanglFringe scale sardine 
ICwvelJacks, trevally 

a~umber/~ource: DGF (1977,1978a, 1979,1980,1981a). 

vessels commenced exploratory fishing; by 1971, t he  total  had increased t o  17, 70% of 
which were I00 GT and the remainder 300 CT. Naamin and Saifan Noer (1980) reported 
tha t  by 1978, there were 120 trawlers owned by 17 joint venture companies active in t h e  
Arafura Sea. These trawlers ranged in size from 90 t o  594 GT, with 55 using engines less 
than 500 hp; 58 using engines between 500 and 1,000 hp; and seven with engines over 1,000 
hP* 

Gulland (1973), looking at the  Arafura Sea shrimp fishery at its earliest stages of 
development, noted tha t  declines in ca tch  per unit effort  were setting in as a virtually 
virgin resource came  under fishing pressure, but tha t  to ta l  production was increasing. He 
recommended a limit of 90 double-rigged shrimp trawlers pending further investigation. 

Uktolseja (1978) estimated the  MSY for shrimp in the  Arafura Sea t o  be 5,200 t/yr. 
She reported tha t  by 1974, this resource was overexploited and ca tch  per trip declined 
between 1974 and 1976. 

Naamin and Saifan Noer (1980) estimated MSY of the shrimp fishery of the Arafura 
Sea t o  be between 6,000 and 6,170 t/yr. They also provided information on levels of 
exploitation and ca tch  per unit effor t  on sub-areas and by species, noting tha t  MSY for 
some areas  and species has been exceeded but t h a t  potential for increased production 
exists elsewhere. 



Catch-and-ef f o r t  d a t a  f rom Irian Jaya  during 
fo r  demersal  fish and shrimp (combined) a r e  given 

5 5 

t h e  period 1975-1979 and a yield curve 
in Fig. 2.2 . I 

Assessing Indonesia's Marine Fishery R e  

In t h e  preceding section, basic descriptive information each  of Indonesia's 12 
coasta l  fishing a reas  was discussed, together  with various sources of 
IVISY. Yield curves  based on t h e  Schaefer model a number of fisheries 
(Fig. 2.5-2.21). The figures were  derived f rom analysis t o  
d a t a  on ca t ch  per unit of standard e f for t  
th is  Review, demersal  gear  were  
effort .  Pelagic gear  were  
All o ther  gear  were  

power. 

1 3 5 7 9 

Effort (standard vessels x 10) 

Fig. 2.21. lrian Jaya: Total catch, standard effort and catch p 
o f  demersal fish and shrimp production by the shrimp trawl 
gear in 1975-1979. 

Use of these s tock assessment models provides a means of estimating MSY 
and describing t h e  level of exploitation of t h e  various However, thei r  e f fec t ive  
use 1s constrained in many cases by t he  absence of series data,  particularly 
fo r  t h e  period prior t o  1975, when improved and presentation of 
fisheries statistics were  adopted. Even for  serious problems 
hamper assessment of stocks, notably composition of t h e  

Questions may also be raised as a whole, 
since they depend in par t  on 
coasta l  communities. 
reasonably accura te  

marine 



Tabel 2.32. Ringkasan dari status pengusahaan beberapa sumberdaya perikanan di Indonesia. 
Table 2.32. Summary of the status of exploitation of Indonesian marine fisheries resources based on landings data for the period 
1975-1979. The levels of exploitation are adapted from FA0 (1974). 

Subarea 

1979 Total 
Production standard MSY Optimum Level of 
(X lo3 t )  effort (X lo3 t)  effort exploitation 

Malacca Strait 

Demersal 

a. Demersal gear 
b. Demersal fish 
c. Penaeid shrimp 
d. Other shrimp 

Pelagic 

a. Pelagic gear 

East Coast of Sumatra 

Demersal 

a. Demersal gear 
b. Demersal fish 
c. Shrimp 

Pelagic 

a. Small pelagic 

North Coast of Java 

Demersal 

a. Demersal gear 
b. Demersal fish 
c. Penaeid shrimp 

Pelagic 

a. Small pelagic 

b. Muroami Jakarta 

South and West Coast of Kalimantan 

Demersal 

a. Demersal fish 
b. Penaeid shrimp 

Pelagic 

a. Small pelagic 

East Coast of Kalimantan 

Demersal 

a. Demersal fish 
b. Penaeid shrimp 

Pelagic 

a. Small pelagic 

West Coast of Sumatra 

Demersal 

a. Demersal gear 
b. Demersal fish 
c. Penaeid shrimp 

167-1 88 1,438-2,092 Fully 
137-248 833-1,758 Fully 
18 1,573-1.767 Fully 

70-90 Fully 

27-28 227-247 Moderate 
24-25 239-253 Moderate 

124-1 70 833-367 Fully 
114-160 Fully 

7-7 1,073-1,161 Fully 

290-39 1 5,523-9.050 Lightly1 
Moderate 

1-1.1 17-20 Fully 

34-35 1.636-2.053 Fully 

Moderate 
Fully 

Moderate 

22-23 269-287 Fully 
20-2 1 261 Fully 
1.5 209 Fully 

Continued 



Pelagic 

Table 2.32. (continued) 

7. South Coast of Java 

1979 Total 
Production standard MSY 

Subarea (X lo3 t) effort (X lo3 

Dernersal 

Optimum Level of 
effort exploitationa 

a. Demersal fish 
b. Penaeid shrimp 

268 Fully 
106-1 19 Fully 

Pelagic 

a. Small pelagic 
h Tuna 
c. Skipjack 

8. Bali-Nusa Tenggara-Timor 

Demersal 

a. Demersal gear 
b. Penaeid shrimp 

Pelagic 

47-4 494-582 Moderatel 
Fully 

36-31 190 Fully 

a. Smell pelagic 

b. Oil sardine 
c. Tuna 
d. Skipjack 

9. South Coast of Sulawesi 

203 34-42 
207 

Demersal 

102-1 87 Fully a. Demersal fish 
b. Penaeid shrimp 

Pelagic 

a. Small pelagic 1,910 1,972- Moderate1 
' Fully 

2,262 2,000-2,700 Moderate 
(Pakaja) (Pakaja) 

b. Flying fish roe 

10. North Coast of Sulawesi 

Demersal 

a. Demersal fish 
b. Penaeid shrimp 

Pelagic 

a. Small pelagic 
b. Tuna 
c. Skipjack 

11. Moluccas 

Demersal 

a. Demersal fish 344421 Lightly1 
Moderate 

5.1-5. 146-1 53 Fully b. Penaeid shrimp 



Table 2.32. (continued) 

Sub-area 

1979 Total 
Production standard MSY Optimum Level of 
( ~ 1 0 ~  t )  effort (X lo3 t)  effort exploitationa 

Pelagic 

(a) Small pelagic 
(b) Tuna 
Ic) Skipjack 

12. lrian Jaya 

Demersal 

a. Demersal gear 
b. Penaeid shrimp 

Pelagic 

a. Small pelagic 
b. Tuna 
c. Skipjack 

25.8 1,268 27-32 1,645-2.262 Moderate 
2.1 
10 

74 7-12 27-52 Fully 
54 4.7 39 Fully 

estimated MSY, optimum level of standard fishing effor t  and s t a t e  of resource 
exploi ta t~on (see also Fig. 2.5-2.21). Catch-and-effort da ta  were calculated fo r  both 
demersal and pelagic species. Where significant production was recorded, demersal 
species were subdivided into finfish and shrimp and pelagic species disaggregated t o  small 
pelagics, skipjack and other tuna. Only those catch-and-effort da ta  were used t o  est imate 
LMSY tha t  showed significant (P=0.05) correlation between ca tch  per effor t  and effort. 
Light exploited 

Moderately exploited 

Fully exploited 

Overexploited 

current catches a r e  a small fraction of the  
potential; 
current catches a r e  a sizeable fraction of the  
potential, but where appreciable increase in 
sustained ca tch  can  still be obtained by 
increased fishing 
current catches approach the  potential of the 
resources, and increased fishing would not give 
appreciable increase in sustained catch. Some 
increase in ca tch  would probably be achieved by 
suitable management measures 
stocks have been reduced such tha t  t he  current 
catches a r e  less than the possible sustained 
catch. 

Uemersal resources 

It  can  be seen from Table 2.32 tha t  in Indonesia, demersal resources generally a r e  
more heavily exploited than pelagic resources. This situation reflects the  high density of 
population and numbers of fishermen around major shallow-water fisheries such as the  
lvlalacca Straits and the  Java Sea, especially along the  north coast of Java. Most 
fishermen in these areas  a r e  small-scale operators limited t o  inshore waters by their boats 
and gear. Many of t he  species exploited by these fishermen a r e  demersal and coastal 
pelagic fish, and accordingly these resources a r e  under heavy pressure. Until 1980, the  



presence of large  numbers of trawlers, whose t a r g e t  species were  t h e  shrimps t h a t  a r e  
most abundant in coas ta l  waters, contributed significantly t o  fishing pressure on demersal  
resources. 

Production data for  demersal  species subsequent t o  t h e  t r awl  ban a r e  just beginning 
t o  become available and t h e  impact  of th is  mealsure in t e r m s  of s tock assessment of 
productlon cannot  y e t  be assessed thoroughly. There a r e  indications, confirmed by 
observations by t h e  authors  in t h e  field, t h a t  at l eas t  shrimp production has  declined 
(Naamin and Martosubroto 1984). However, t h e  productivity of individual small-scale 
f ishermen seems t o  have improved and t h e  numbers of such fishermen appear t o  have 
increased (Martosubroto and Badrudin 1984). 

Stock assessment analyses for  demersal  resources a r e  relatively well-developed in 
Indonesia, and were  reviewed in t h e  preceding section. These studies have included 
results  of survey cruises as well as s ta t is t ica l  analysis of available catch-and-effort data,  
and have provided valuable d a t a  for  t h e  updated calculations presented in Table 2.32. 

There  are ,  however, extensive a reas  where assessment of demersal  stocks is based 
not directly on research but on extrapolation. This is t h e  case particularly for  t h e  west  
c o a s t  of Sumatra,  t h e  south coas t  of Java  and south  of t h e  Lesser Sunda Islands. In these  
wa te r s  of t h e  Indian Ocean, fishing e f fo r t  applied t o  demersal  resources is limited t o  
narrow s t r ips  of continental  shelf and catch-and-effort d a t a  provide no indication of 
potential  production in deeper waters. Neither a r e  t h e r e  adequate  d a t a  on standing stocks 
of these unexploited resources. 

Research on  cora l  reef fisheries also is inadequate for  s tock assessment purposes. 
Extrapolations f rom elsewhere may provide useful guides fo r  es t imat ing MSY for  coral  
reefs. However, coral  r ee f s  in Indonesia have experienced considerable destruction 
caused by dynamite and poison fishing, and t h e  mining of ree f s  f o r  construction mater ia ls  
(Subani 1978; Soegiarto and Polunin, n.d.). I t  is reported t h a t  throughout Indonesia more  
isolated coral  r ee f s  a r e  most af fected,  probably due  t o  difficulties in enforcing existing 
conservation regulations (Rod Salm, World Wildlife Fund, pers. comm.). Destruction of 
coral  reef habi ta ts  has  a d i rec t  and negative impact  on fisheries production. 

Although demersal  resources a r e  heavily exploited in many par t s  of Indonesia, t h e r e  
appears  t o  be scope fo r  increased production in some a reas  as discussed below. 

Pelagic resources 

Estimations of pelagic resources a r e  complicated by t h e  migratory habits  of many 
important  pelagic species, several  of which ignore international boundaries and represent 
shared stocks with neighboring countries. 

In order t o  determine MSY and optimum levels of fishing effor t ,  i t  is necessary t o  
have information on both seasonal and spatial  distribution of t h e  fish. However, such 
information is not y e t  available and assessment of pelagic resources cannot  be done with 
confidence in most areas. O f t e n  t h e  best  t h a t  c a n  be done is t o  e s t i m a t e  t h e  carrying 
capaci ty  of waters  where pelagic species exist  o r  a r e  thought t o  exist. A discussion of 
primary productivity and its relationship in t h e  upper trophic levels (i.e., t h e  fisheries) 
was presented ear l ier  in th is  chapter. 

Although only f e w  resource surveys of pelagic stocks have been carr ied out, existing 
es t imates  based on t e r t i a ry  production and biological studies of several  important  pelagic 
specles suggest t h a t  the re  exis ts  considerable scope fo r  increased production. In t h e  
sect ion which follows, t h e  locations and magnitudes of th is  potential  a r e  discussed. 

Areas of Potent ia l  fo r  Expanded Marine Fisheries Production 

To mee t  national goals of increased production f rom t h e  marine  fisheries sector  
requires t h e  matching of resource. potentials  with appropriate levels of fishing effort .  
Several  major f isheries have reached MSY while in o ther  areas existing resources a r e  



South China Sea 

Indonesia's offshore fishing grounds within the  South China Sea appear t o  be 
underexploited for  both demersal and pelagic species. 

Menasveta et al. (1973) estimated pelagic stock density in the South China Sea t o  be 
1.3 t/km2 or 325,000 t, with annual potential yield of 162,500 t. Average landings during 
1975-1 979 by pelagic gear based in t he  East Sumatra coastal a rea  were only 49,500 t/yr, 
though i t  is likely tha t  some fishermen based along the north coast of Java also operate in 
these waters. Nonetheless, the  potential for expanded pelagic production exists for 
vessels and gear capable of sustained operations in this distant fishing ground. 

Dwiponggo and Badrudin (1979) showed tha t  demersal t rawl ca tch  rates  (108 kg/hr) in 
the South China Sea were much the same as those for  offshore coastal waters of the  Java 
Sea. They estimated potential demersal resources t o  be 425,000 t and potential yield t o  
be 21 2,500 t/yr. Average landings by demersal gear based in East Sumatra between 
1975-1979 were less than 26,000 t/yr with exploitation limited primarily t o  inshore 
waters. If economically viable, demersal resources in the  South China Sea will sustain 
significant increases in production. In this area, trawling is t he  most effective means of 
exploltlng demersal stocks but the proposed extension of the trawl ban t o  all Indonesian 
waters may preclude this option. 

Java Sea 

Based on Cushing (1971), total  stock density of the Java Sea is estimated t o  be 6.7 
t /km2 or 2,500,000 t. Demersal surveys show demersal standing stock t o  be 1,251,000 t 
(Losse and Dwiponggo 1976). I t  can be estimated tha t  pelagic standing stock is 
approximately the same 1,250,000 t. If half of this total  can  be landed on a sustainable 
basis, potential yield would be 625,000 t/yr. Production by pelagic gear during the  period 
1975-1979 for the East Sumatra, North Java and Southwest Kalimantan coastal fishery 
areas averaged only 220,000 t/yr. Total production by pelagic gear in these areas  in 1979 
was 273,000 t. I t  appears tha t  continued expansion is both possible and likely given 
increasing numbers of purse seine ted trawlers. Here also the  limited 
nature of current understanding s monitor exploitation of pelagic 
resources. 

Uemersal resources in the Java Sea offer limited scope for increased production, with 
the notable exception of some fishing grounds in the  offshore waters along the south coast 
of Kalimantan (Losse and Dwiponggo 1977; Dwiponggo and Badrudin 1978a). The recent 
trawl ban, however, is likely t o  have had a major impact on patterns of demersal resource 
exploitation, especially in coastal waters where fishing effor t  was excessive. 

Indian Ocean 

both demersal and pelagic resources in the  coastal fishery areas  bordering the Indian 
Ocean (west coast Sumatra, south coast Java and Lesser Sunda Islands) appear t o  be 
underexploited. Cushing estimates tertiary production of the Indian Ocean t o  be 5.8 

t/km2, with between one-third and one-half harvestable by man. For t he  Indonesian 
portion of the Indian Ocean, total  standing stock is estimated at between 500,000 and 
750,000 t, divided between demersal and pelagic resources. Estimated standing stock and 
potential yield for  demersal species is shown in Table 2.34. Figures in .this table were 
calculated using the equation MSY = 0.5 x M x virgin biomass, where M is the  natural 
mortality coefficient equal t o  0.5 (Gulland 1971). If the  present relative contribution of 
the ca tch  is the same a s  the  relative potential production, then the  potential production 
of demersal fish may be roughly estimated. Indian Ocean demersal resources a r e  
considered t o  be lightly fished, due t o  rough sea conditions. I t  is assumed here tha t  t he  
potential ca tch  is four t imes as high as present catches. 



Moluccas 

k3ased on the  tertiary production level of the  East Arafura Sea, t he  standing stock of 
t h e  fisheries resources in t h e  Moluccas can be estimated at 1,365,000 t or an  annual yield 
of 683,000 t. If the composition of fisheries in the  Moluccas ref lects  t he  natural species 
composition of t h e  resources, then 70% of t he  resources a r e  pelagic. 

hands Sea 

Estimate of standing stock in the  Banda Sea and Moluccas Sea is  855,000 t (Cushing 
1971) wlth 80% (680,000 t )  composed of pelagic species. Potential yield for t he  pelagic 
resource is estimated t o  be 228,000 t/yr and fo r  demersal species 87,000 t/yr. 
Ueterminin actual production from the  Banda Sea, t he  a r ea  of which is  approximately 5 900,000 km , is extremely difficult. Some fishermen from the  Moluccas, t he  eastern 
Lesser Sunda Islands and Sulawesi no doubt operate in par ts  of t h e  Banda Sea. There a r e  
also unlicensed foreign purse seiners operating in the  a r ea  whose ca tch  is unreported. If 
nothing else, t he  presence of these foreign vessels, most of which appear t o  come from 
Japan, indicates potential for increasing production for Indonesia's fishing fleet. 

Araf ura Sea 

The shallow waters of the Arafura Sea a r e  highly productive. Shrimp resources 
appear t o  be fully exploited but i t  has been estimated tha t  80% of t h e  ca tch  of shrimp 
trawlers (30,000 t )  is composed of demersal fish which a r e  dumped a t  sea due t o  lack of 
space on board and the  absence of market demand in t he  sparsely populated areas  near t h e  
fishing grounds (Nuazat 1980; Sujastani 1982). For the  Araf ura Sea a s  a whole, stock 
density is estimated t o  be between 500,000 and 800,000 t (Cushing 1971). Liu et al. (1978) 
estimated demersal standing stock t o  be 330,000 t; the  remainder is presumably pelagic. 
During 1975-1 979, average annual production was less than 6,000 t for demersal gear  and 
less than 9,000 t fo r  pelagic gear. Potential increases in production seem t o  exist  but 
development of t he  Arafura Sea fisheries is  constrained by economic factors, principally 
marketing. 

Potential for Expanded Production Among Small-Scale Fishermen 

A notable feature  of t h e  areas  in which potentials for increased marine fisheries 
proauctlon have been identified is tha t  t he  underexploited resources generally l ie in 
offshore waters a t  considerable distance from fishing grounds exploited by small-scale 
fishermen. This k s  the  case in the  South China Sea, the  Java Sea, the  Indian Ocean and 
the  Flores, Banda and Arafura Seas. Only in the  relatively narrow Malacca Strai ts  a r e  
fishing grounds with potential for expanded production located near t he  coastal  waters in 
which small-scale fishermen operate. Even in the  Malacca Straits, exploitation of the  
pelagic stocks, which offer  the  best hope fo r  increased landings, will require larger and 
more powerful boats than a r e  commonly used by small-scale fishermen and improved gear 
types, such a s  t he  purse seine, t o  be effective. In short, for the  Malacca Straits, 
increased production will depend on expansion of t h e  medium-scale subsector. 

For other areas  identified in t he  preceding section, production increases will depend 
on both medium- and large-scale operations. With their  small boats and gear  of limited 
fishing power, small-scale fisher men a r e  unable t o  exploit off shore areas  due t o  long 
distances and rough seas. 



Tabel 3.1. Jumlah perahulkapal penangkap perikanan laut menurut katagori dan daerah perairan pantai, 1982.8 
Table 3.1. Number o f  marine fishing boats b y  size and coastal area, 1982.~ 

Perahu tanpa motor - Non-powered boat Kapal motor - Boat w i t h  inboard engine 
Jukung Perahu papan - Plank-built boats Motor 

Perairan pantai Jumlah Sub jumlah Dugout Kecil Sedang Besar Tempel Sub Jumlah < 5 5-10 lo-: 20-30 30-50 > 50 
Coastal area Total Subtotal boat Small Medium Large Inboard Subtotal GT G T  G1 G T  G T  G T  

Jumlah 
Total 

Barat Sumatra 
West Sumatra 

Selatan Jawa 
South Java 

Selat Malaka 
Malacca Straits 

Timur Sumatra 
East Sumatra 

Utara Jawa 
North Java 

Lesser Sunda 
Island 

SellBarat 
Kal imantan 

!Southwest 
Kalimantan 

Timur Kalimantan 
East Kalimantan 

Selatan Sulawesi 
South Sulawesi 

Utara Sulawesi 
North Sulawesi 

Maluku-lrian 
Moluccas4 rian 

-- - - -  - 

a~umber l~ou rce :  DGF (1984). 



of Japan (Rachman 1982). A t o t a l  of 3,400 workers, a l l  Indonesians, a r e  employed by 
these  S t a t e  enterprises. 

According t o  t h e  Director General  of Fisheries, t h e  role of S t a t e  enterprises is t o  
"exploit t h e  fisheries resources beyond t h e  reach  of t h e  small-scale fisheries and at t h e  
s a m e  t i m e  t o  act as a stimulus for t h e  development of t h e  small-scale fisheries, 
particularly in t h e  marketing of thei r  catch" (Rachman 1982). These general goals which 
also apply t o  other  large-scale fishing operations a r e  limited t o  t h e  exploitation of ce r ta in  
species in part icular a reas  where competi t ion wi th  small-scale fishermen is minimized. 
The large-scale enterprises,  and  part icularly those  t h a t  a r e  S t a t e e w n e d ,  a r e  expected t o  
fulfill a general  development role  in demonstrating advanced fisheries technologies and a 
m o r e  specific ro le  in assisting small-scale fishermen market  thei r  ca tch  by providing cold 
s to rage  facil i t ies and marketing channels for expor table  species. 

Large-scale fishing operations have made a major contribution t o  foreign exchange 
earnings. Between 1969 and 1980, joint venture  and domestic enterprises exported 
US$626 million worth of fisheries products, with shrimp accounting for  97% of this to ta l  
(Rachman 1982). In 1980 alone, expor ts  from these  companies were valued at US$107 
million, 9 1 % being shrimp exports. Between 1973 and 198 1, S t a t e  enterprises exported 
skipjack and tuna worth US343 million (Rachman 1982), with uS$I I million earned in 1980 
(P.T. Samodra Besar 1981) and  US$16 million in 1981 (Rachman 1982). Combined expor t  
earnings from Indonesia's large-scale fisheries subsector in 1980 were US$l28 million, 
56% of t o t a l  fisheries expor t  earnings which totalled USQ230 million in t h a t  year  (DGF 
l98lb 1. 

Indonesia's large-scale f ishery operates  in re la t ive  isolation from t h e  medium- and  
small-scale subsectors due  t o  a s t rong export  orientation which l imi ts  competi t ion in local 
markets  and t o  t h e  location of fishing operations. The c l e a r e s t  example of this is shrimp 
trawling in t h e  Arafura Sea and t h e  tuna longline operations of P.T. Samodra Besar, a 
S t a t e  enterpr ise  which operates  primarily in d e e p  wate r s  of t h e  Indian Ocean and t h e  
Banda Sea. Three  o t h e r  S t a t e  enterprises which exploit skipjack with pole and l ine d o  
opera te  in competi t ion with local  medium- and  small-scale fishermen using t h e  s a m e  o r  
similar gear types  t o  exploit t h e  s a m e  species. It is assumed, however, t h a t  skipjack tuna  
resources in those  a reas  a r e  underexploited and c a n  support  increased fishing e f f o r t  (P.T. 
Samodra Besar 1981). Moreover, these  State enterprises act as purchasing agents  for 
expor t  quality fish landed by local fishermen, purchase bait fish from small-scale 
fishermen and provide small- and medium-scale fishermen access t o  cold s to rage  facil i t ies 
during periods when catches  a r e  high. In 1981, S t a t e  enterprises purchased over 7,000 t of 
fish (excluding ba i t  fish) from o ther  fishermen (Rachman 1982). 

The t h r e e  mos t  important  gear  types used by t h e  large-scale subsector a r e  
double-rigged shrimp trawl, tuna longline and pole and line. Pole and l ine  gear is also used 
by medium-scale fishermen, whose boats a r e  of t h e  same size (30 GT) and  configuration as 
those  of t h e  large-scale subsector (Fig. 3.2). Small-scale fishermen also use pole and l ine  
gear  for capturing skipjack tuna but  operate  smaller  boats. Double-rigged shrimp t rawls  
and tuna longlines, however, a r e  exclusively large-scale gear. 

The double-rigged shrimp t rawl  was introduced in t h e  ea r ly  1970s by joint venture  
companies t o  exploit  shrimp resources in the  Arafura Sea. Fishing vessels employing this 
gear  vary in s i z e  f rom 90 GT t o  600 GT and  half a r e  powered by engines in t h e  500-1,000 
h p  range (Naamin and Noer 1980). As t h e  name implies, each trawler pulls t w o  n e t s  (see 
Fig. 3.1). 

T h e  commercia l  use of tuna longline in Indonesia began in 1962, though experimental  
fishing with this gear  began as ear ly  as 1954 (P.T. Samodra Besar 1981 ). Further tr ials  
sponsored by t h e  Japanese  Overseas Technical Cooperation Agency were  made in 1970 and 
resulted in a loan from t h e  Japanese  government in 1973 for t h e  creat ion of P.T. Samodra 
Besar. By 1980, t h e  tuna  longline f l ee t  of P.T. Samodra Besar mnsis ted of 17 boats o f  11 1 
G T  each. Baited hooks on several  kilometers of l ines suspended in midwater a r e  used to 
c a p t u r e  yellow fin, big eye  and  a lbacore  tuna as well as billfish and  sharks. The fish a r e  
immediately cleaned and frozen and then s tored on board for t h e  duration of t h e  cruise, 
which normally las ts  30-40 days. 



Based on observations in t h e  field by th is  Review team,  i t  appears, t h a t  many, if  n o t  most,  
of t h e  medium-scale skipjack pole and l iners in these  two  a reas  are comparable in s i z e  and 
crew composition with those of t h e  large-scale subsector. A typical  30 GT pole and liner 
i s  depicted in Fig. 3.2. Small-scale fishermen using pole and l ine  for  skipjack opera te  
smaller  boats some of which a r e  not  equipped with engines. Even with engines, 
small-scale pole and l iners have a more  l imited operat ing range and are less able  t o  follow 
t h e  migratory skipjack. It is likely t h a t  these  small-scale fishermen employ di f ferent  gear  
types  when skipjack are n o t  present in local waters. Medium- and large-scale pole and 
liners, however, a r e  used exclusively for  skipjack fishing. 

Medium-scale subsector 

Medium-scale fisheries enterprises a r e  distinguished f rom those of t h e  large-scale 
subsector by lower investment levels. All a re  Indonesian owned but, unlike t h e  privately 
owned domestic large-scale fishing enterprises, a r e  not regulated by t h e  Domestic Capital  
Investment Law of  1968. Owners of medium-scale fishing boats  have relatively l i t t l e  or  
no investment in shore-based facil i t ies such as ice plants, cold s tores  o r  workshops, which 
character ize  t h e  large-scale subsector. Investment levels for typical medium-scale 
fishing units (boats and gear )  a r e  commonly in t h e  range of Rp  5-20 million (roughly 
USQ5,OOO-20,000) (a t  t h e  1982 exchange r a t e  of R p  6 1 5  = US$I .OO), and individual owners 
m a y  have  o n e  or perhaps a few fishing units. In contras t ,  investment  levels within t h e  
large-scale subsector may to ta l  several  million dollars. 

The medium- and  small-scale subsectors a r e  differentiated on t h e  basis o f  mode of 
propulsion. Boats powered by inboard engines are considered t o  b e  medium-scale, while 
boats  powered by paddle, sail or  outboard engines a r e  classified as small-scale. All boats 
powered by inboard engines, whether operated by medium - or large-scale enterprises, are 
classified by tonnage as shown in Table 3.1. 

Several types of gear  a r e  used by t h e  medium-scale subsector, including skipjack pole 
and line, purse seines, gill n e t s  and (until they were  banned during t h e  period 198 1 t o  1983) 
o t t e r  trawls. Medium-scale fisheries in Indonesia cannot  b e  differentiated f rom other  
subsectors on t h e  basis of gear type. 

As can  b e  seen in Table 3.1, in 1982 t h e r e  w e r e  nearly 30,000 inboard powered boats 
operating in Indonesian waters,  75% of which displaced less than 5 GT; 99% displaced 30 
GT o r  less. Most if n o t  al l  of  t h e  boats displacing over 30 GT a r e  those  of t h e  large-scale 
subsector and a r e  based in t h e  Moluccas and Irian Jaya. From Table 3. 2, i t  can b e  seen  
t h a t  t h e  number of inboard powered boats increased steadily since 1960, b u t  by 1982 these  
s t i l l  represented less than 10% of Indonesia's to ta l  fishing fleet. In 1982, 47% of al l  
inboard powered boats operated in t h e  Malacca Stra i ts  and these  represented 39% of t h e  
e n t i r e  fishing f l ee t  in tha t  area (Table 3.1). In contras t ,  inboard powered boats  comprised 
only 3 %  of  t h e  f l e e t  operating off t h e  north coas t  of Java. 

O t t e r  trawls. Indonesia's medium-scale fisheries a r e  o f  recent  origin, having been 
firmly established only during t h e  mid- t o  l a t e  1960s with t h e  development of demersal  
trawling. During t h e  1950s, t h e  DGF conducted exper imental  trawl fishing in t h e  Madura 
Stra i ts  and t h e  J a v a  Sea. The t r ia ls  were  t a rge ted  at finfish and  regarded as successful, 
but  local fishermen did no t  respond, among o t h e r  reasons, due t o  t h e  difficulty in 
obtaining engines and spare  pa r t s  during a turbulent  period in Indonesia's economic 
history. During t h e  l a t e  1960s and early 1970s, however, many of t h e  s t ructura l  
difficulties in Indonesia's broader economy gradually were  overcame. Transports tion 
facil i t ies (and consequently marketing oppor t m i t i e s )  began t o  improve; inflation was  
gradually brought under control; and t h e  value of t h e  rupiah stabilized. But what  really 
sparked t h e  rapid expansion of trawling was s t rong international demand fo r  shrimp. 

These conditions provided t h e  necessary basis for motorization of fishing boats, and  
t h e  profi table operations of Malaysia's trawler f l e e t  provided t h e  technical  inspiration for 



Fig. 3.3. Otter trawling. 

Fig. 3.4. Purse seining. 

device designed to  exclude finfish, turtles and other unwanted bycatch. This modified 
gear has been renamed the  "shrimp net" (pukat udang). 

Purse seines. Since t h e  ban on trawlers, purse seiners have come t o  dominate 
medium-scale landings. This gear was introduced in 1968 by the MFRI t o  fishermen in t he  
a r e a  of Pekalongan, along Java's north coast. Between 1975 and 1982, landings by purse 
seiners more than tripled (Table 3.3) an3 the numbers of purse seiners more than 
quadrupled (Table 3.4). In 1982, purse seiners operating along t h e  north coast of Java and 
the  Malacca Straits accounted for 56% of the  total  fleet and 60% of the  purse seme catch 
(DGF 1984). Other major centers  of purse seine activity a r e  t h e  provinces of North 
Sulawesi, t he  Moluccas and South Sulawesi, which combined accounted for  34% of all  
purse seiners in 1980 but only 19 % of total landings by this gear. Based on observations by 
this Review team in each of these areas, i t  is apparent tha t  these purse seines a r e  



Tabel 3.4. Nombor dan jenis alat tangkap perikanan laut d i  Indonesia, tahun 1975-1980.8 
Table 3.4. Number and type of Indonesian fishing gear, 1975-1980.8 

- - 

Jenis alat tangkap Nornbor alat tangkap per tahun1Number of gear by year 
Type of fishing gear 1975 1976 1977 1978 1979 1980 1981 1982 

Jurnlah alat tangkap 
Total number of fishing gear 416,068 354,617 347,070 341,745 325,651 358,100 380.1 71 404,259 

Trawl 
Trawl udang gandaIDouble- 

rigged trawl 
Otter trawl 
Trawl lainlother trawls 

Pukat kantong/Seines 
Payang 
DogollDanish seine 
Pukat pantailseach seine 
Pukat cincinlpurse seine 

Jaring insanglGill net 
Jaring insang hanyutl 

Drift gill net 
Jaring insang lingkarl 

Encircling gill net 
Jaring klitiklshrimp 

gill net 
Jaring insang tatapl 

Set gill net 

Jaring angkatlliftnet 
Bagan perahulrakit- 

BoatIRaft liftnet 
Bagan tancaplstationary 

l i f t  net 
SerokIScoopnet 
Jaring angkat lain1 

Other liftnets 

PancingIHook and line 
Rawai tuna/Tuna 

loni l  ine 
Rawai hanyut lainlother 

drift longlines 
Rawai tetaplset 

longline 
HuhateISkipjack 

pole and line 
PancingIHook and line 
Pancing tondaRroll line 

PerangkaplTrap 
SerolGuiding barrier 
JermallStow net 
BubulPortable trap 
Perangkap lain1 

Other traps 

Alat-alat IainlOther mr 
Alat pengumpul kerangl 

Shellfish collection 
Alat pengumpul rumput 

IautISeaweed collection 
Muroami 
Jala, tombak, dan lain- 

lain/Cast net, harpoon 
and others 

a~umberl~ource: DGF 41984). 



boat. A majority, however, a r e  modified gasoline or diesel generators mounted along the  
side with a long trailing propeller shaft (Fig. 3.6). These a r e  cheaper and hence more 
popular than standard outboard engines but may generate as l i t t le  as 2 hp. 

Given t h e  difficulty of determining scale on t h e  basis of gear employed, t h e  system 
of categorization used by the DGF has the  merit  of being easily applied. The primary 
criterion for this system of classification is s ize  of investment and is justified by t h e  
direct correlation between investment and both per unit landings of individual fishing 
units and incomes which a r e  earned by fishermen (Yamamoto 1978a), two key variables 
for development planning. Generally speaking, investments in small-scale fishing units 
a r e  less than Rp 5 million for those using boats powered by outboard engines and well 
under this figure for those using sail powered boats and such relatively inexpensive gear as 
simple hand lines, t h e  most numerous gear type in Indonesia (Table 3.4). 

Fig. 3.6. Typical srnall-scale boat with inboard motor and long propeller shaft. 

During the 1960s, the  dominance of the  small-scale subsector in Indonesian fisheries 
was almost complete: 98-99% of all  fishing boats operated without engines during this 
decade (Table 3.2). .During the 1970s, increasing numbers of inboard and outboard 
powered boats entered Indonesia's marine fisheries sector,  though by 1982 sail powered 
boats still comprised 72% of the  total  fishing fleet. The use of outboard engines increased 
greatly in recent years, more than doubling between 1978 and 1980 and again doubling 
between 1980 and 1982. By 1982, outboard powered boats accounted for two-thirds of all  
boats with engines and 18% of t h e  national fishing fleet. 

Small-scale fishermen in Indonesia use gear similar t o  those found in other  countries 
of Southeast Asia, including seines, gill nets, fish traps, liftnets, guiding barriers and hand 
lines. Illustrations of fishing gear'used in t h e  Philippines and also common -in Indonesia 
may b e  found in Smith et al. (1980). Fishing gear types and t h e  manner of their operation 
in Indonesia have been described by Subani (1972) and Ayodhyoa (1981 ). The DGF (1975) 



Fig. 3.7. Drifting gill net. 

Fig. 3.8. Trammel nets. 

Liftnets. The most important type of l iftnet found in Indonesia is a stationary 
platform built on pilings in shallow water and used at night t o  capture anchovies or other  
small schooling pelagic species which a r e  at t racted over the  net with light from powerful 
kerosene pressure lamps. The most common type of stationary liftnet i s  illustrated in Fig. 
3.9. A variant form known as t h e  kelong (Fig. 3.10) relies on guiding barriers rather than 
lights t o  aggregate fish. The DGF combines these two types of stationary l i f tnets  in i t s  
annual reports. Stationary liftnets a r e  widely distributed throughout Indonesia except in 
the Moluccas, Irian Jaya, the Lesser Sunda Islands and along the Indian Ocean coast o f  
both Java  and Sumatra, where seasonally rough seas make this gear impractical. 

The second most important gear of this type is the mobile lif tnet. There a r e  two 
kinds: those 'mounted on twin hulled boats resembling a catamaran and those mounted on 
ra f t s  of bamboo or other material lashed together (Eg.3.11).he la t ter  more closely 
resemble t h e  stationary liftnets shown in Fig. 3.9. The boat l iftnet became popular in t h e  
1970s a s  the use of outboard engines became more common. These engines are less 
frequently used with the  less maneuverable raft  liftnets, which commonly operated in 
protected inshore waters. More than 40% of all  mobile l i f tnets  in Indonesia a r e  reported 
t o  operate in t h e  south Sulawesi coastal area. 

A third category of l iftnets for which the  DGF provides landings data  is t h e  scoop 
net ,  which is widely distributed throughout Indonesia. Two distinctly different types of 
scoop nets  a r e  included under this category of pelagic gear. When operated from sail 
@owered boats, these take the  form of a simple dip net  on a bamboo pole and a re  used 



with a fine-meshed gill ne t  set in a c i rc le  next t o  t h e  boat. Schooling fish swimming near  
t h e  su r face  within t h e  enclosed space  are then scooped out with t h e  dip  net. The  second 
type of scoop n e t  is depicted in Fig. 3.12. Operated f rom a motorized boat, this  m o r e  
a c t i v e  type o f  scoop n e t  is functionally similar t o  a pelagic t rawl  and is  particularly 
e f fec t ive  in exploiting small  pelagic species. 

The  fourth category of l i f tnets  reported upon by t h e  DGF as I1othersW includes small  
versions o f  s ta t ionary l i f t  n e t s  or push n e t s  operated by fishermen wading in shallow 
waters. The l a t t e r  a r e  employed t o  c a p t u r e  milkfish f ry  or  juvenile shrimp fo r  sa le  t o  
brackishwater pond operators. 

Fig. 3.1 1. Mobile liftnet. 

Fig. 3.1 2. Motorized scoop net. 

Hook and  line. Included under this general  ca tegory of t h e  DGF a r e  longlines, skipjack 
pole and lines, trolls  and %other pole and lines." Skipjack pole and l ines were  described in 
t h e  previous section on large-scale gear. 

Three  types  of longlines a r e  covered by t h e  DGF in its annual reports: tuna longlines, 
"btherw drifting longlines and set longlines. "Other" drifting longlines consist o f  str ings of 



they a r e  e x t r a c t e d  by dip n e t s  or  small  seines (Fig. 3.14). These barr iers  are used 
primarily t o  c a p t u r e  demersal  finfish and  shrimp and require  shallow protected waters. 
Like their  pelagic counterpart ,  t h e  s ta t ionary l i f t  net ,  guiding barriers a r e  widely 
distr ibuted throughout Indonesia except along t h e  west  c o a s t  of Sumat ra  and t h e  south 
coast  of Java. 

Similar conditions a r e  required fo r  operation of s tow ne t s  (also fixed t o  t h e  bottom 
and somet imes known as f i l ter  nets). Sergestid shrimp (rebon), used for making shrimp 
paste (a popular condiment in Indonesian cuisine), a r e  t h e  primary t a r g e t  species of th is  
gear, which requires a coastal  current  sufficiently strong t o  carry  t h e  shrimp into  t h e  
net. The s tow n e t  i l lustrated in Fig. 3.15 uses barr iers  t o  d i rec t  t h e  shrimp to t h e  net. A 
var iant  form involves a ba t t e ry  of s imilar  n e t s  without barriers. Stow n e t s  are reversible 
to t a k e  advantage of shift ing currents  o r  tides. In 1982, 89% of a l l  s tow ne t s  in Indonesia 
w e r e  reported in t h e  Malacca Stra i ts  and t h e  eas tern  coastal  areas  of Sumatra and 
Kalimantan. 

Fig. 3.14. Guiding barriers. 

Fig. 3.15. Stow net for shrimp showing barriers. 



Fig. 3.17. Muroami fishing. 

The large number of "other gear" fishing units (approximately 21,000 in 1982) and t h e  
relatively low catch per unit (0.8 t; see Table 3.5) suggest t ha t  relatively few a re  used for 
whaling! Probably most a r e  simple cast nets, inexpensive gear  well-suited for fishermen 
with limited capital. 

The two remaining gear categories in Table 3.4 a r e  not, s t r ic t ly  speaking, fishing 
m i  ts but  ra ther  simple implements used t o  harvest seaweed and shellfish from the natural 
environment. In 1982, nearly 70% of all  shellfish l'gear" were reported t o  be  in t h e  
Malacca Straits. Seaweed collection is concentrated in the Lesser Sunda Islands, the 
south coast  of East J ava  Province and t h e  Moluccas. 

Diversity of the  small-scale subsector. The foregoing discussion underscores the  
diversity of small-scale gear  types in Indonesia and t h e  wide range of conditions in which 
they are operated. Even this portrayal does not  fully i l lustrate the complex multigear 
nature  of small-scale fisheries in Indonesia. During t h e  course of a single year, i t  is 
common for fishermen t o  use more than one gear type due t o  seasonal variations in the  
availability of cer ta in  species. An indication of this practice is shown in comparing t h e  
total  number of fishing boats (300,000; Table 3.3) and the total  number of gear m i t s  
(404,000; Table 3.4). 

Small-scale fishermen a r e  more likely t o  operate a mix of gear types than those from 
the medium- and large-scale subsectors. Medium-scale purse seiners and o t t e r  trawlers 
and all  large-scale fishing units a r e  more highly specialized in design and equipment 
needed t o  operate  specific gear. The larger boats  in these la t ter  two categories also a r e  
less affected by rough seas and their engines allow them to exploit a wider area. 
Medium-scale purse seiners from Java, for example, a r e  reported t o  operate  as fa r  as 
South Sulawesi. 

The limited operational range of small-scale boats, including those powered by small 
outboard engines and the vagaries of weather and species availability, dictates  flexibility 
for many who wish to continue fishing beyond a certain season. This is especially t rue  for 
those small-scale fishermen whose primary gear is targeted on migratory pelagic speCies 
o r  who operate in areas  exposed to seasonally rough seas. 



used by large-, medium- and small-scale fishermen. The 71 boats using this gear owned by 
State  enterprises averaged 126.5 t per unit in 1980 (P.T. Samodra Besar 1981), nearly 
three t imes  the average of 38.1 t for that  year (DGF 1982d). The remaining eight 
large-scale skipjack pole and liners probably en joyed similar catch levels. Many 
medium-scale boats using this gear a re  comparable in s ize  and probable fishing power. 
The average for this gear was brought down by t h e  more numerous but less effect ive 
small-scale pole and liners. 

Similarly, average per unit landings by purse seiners on t h e  north m a s t  of Java in 
1982 were 57 t compared to the  national average of 39 t and 10 t for small-scale p u s e  
seiners from northern Sulawesi (DGF 1984). 

Average landings by all gear in 1982 a r e  estimated to have been 3.7 t, with a range of 
0.8 t o  68.1 t. Twelve gear types used primarily by small-scale fishermen and representing 
8 1 % of a l l  gear units had annual per unit landings of 3 t or less; f ive  (42% of a l l  gear units) 
averaged 2 t or less. Such low levels of productivity a r e  a major factor in explaining 
poverty among many small-scale fishermen in Indonesia. It is, however, simplistic t o  say 
that  low productivity is a result of technological inefficiency; high levels of resource 
exploitation and competition between fishermen for a scarce resource may be  equally 
significant. 

Landings by Subsector 

During the 1 WOs, Indonesia's marine fisheries sect or underwent considerable change. 
In 1970, small-scale fishing boats comprised 99% of t h e  nation's total  fishing f lee t  (Table 
3.2). By 1982, this figure had declined t o  90% a s  increasing numbers of inboard powered 
boats came  into operation. Indonesia's marine fisheries sector remains primarily 
small-scale in nature, but i t  is clear that  the  growth of the  large- and particularly the  
medium-scale subsectors played a major role in increased landings during t h e  1970s and 
early 1980s (Table 1.1). 

b rge-sca le  fisheries 

In 1980, t h e  17 tuna longliners owned by P.T. Samodra Besar landed 2,239 t, and t h e  
71 skipjack pole and liners operated by other  State  enterprises landed 8,982 t (P.T. 
Samodra Besar 1981). It can be  assumed tha t  t h e  remaining eight large-scale skipjack 
pole and liners have comparable catch rates (126.5 t), thereby contributing a further 1,O 12 
t. In 1980, double-rigged shrimp trawlers landed 11,103 t. Total landings by these large 
sca le  fishing [nits totalled 23,336 t ,  1.7% of total  marine landings in 1980. 

Medium -scale fisheries 

Estimating t h e  contribution of medium-scale fisheries is far  more difficult given 
problems in identifying fishing gear by subsector. Virtually all o t t e r  trawlers were 
medium-scale boats, and many but not all purse seiners a r e  par t  of this subsector. For 
present purposes, i t  is assumed that  t h e  2,753 puse-seiners on the north coast of Java and 
t h e  Malacca Straits a r e  medium-scale fishing units. Purse seiners in these two areas  
landed nearly 115,420 t in 1982, 8% of total  marine landings and 60% of all p u s e  seine 
landings in Indonesia (DGF 1984). 

In 1982, o t t e r  trawl landings were approximately 11,000 t (Table 3.51, a dramatic  
decline compared with the 174,400 t of 1980 (DGF 1982d), the  last year in which trawlers 
were  permitted t o  operate in waters  off Java and Sumatra. In 1982, t h e r e  were only 453 
o t t e r  trawlers in Indonesia, compared with 2,476 in 1980 (DGF 1982d). However, balanced 
against this decline has been an increase from roughly 18,000 to 30,000 in t h e  num bet- of 



Average c r e w  sizes in t h e  medium-scale subsector probably a r e  not much higher. In 
1982, t h r e e q u a r t e r s  of a l l  inboard powered boa t s  displaced less than 5 GT (Table 3.1). 
Many of these relat ively smal l  boats used drif t ing gill nets  o r  other relat ively simple g e a r  
for which a c rew of t w o  or th ree  men would b e  sufficient. Purse  seiners and pole and 
liners, however, typically use crews o f  15 t o  20 men. Average c rew sizes within t h e  
medium-scale"subsector can b e  es t imated t o  b e  five men, with t h e  larger crew sizes of 
purse seiners and  pole and l iners counterbalanced by fewer  fishermen employed on t h e  
large  number o f  b o a t s  displacing less than  5 GT. 

Fishing boats in t h e  large-scale subsector appear to employ g rea te r  numbers of 
crewmefl than t h e  o t h e r  t w o  categories. Average crew size among S t a t e  enterprises i s  25 
men R a c h m a n  1982) and  averages for this subsector a r e  probably much t h e  same. With a 
to ta l  f l ee t  size of  304 (Rachman 1982), to ta l  numbers of fishermen can b e  es t imated (not 
counting shore-based workers) t o  b e  7,600. 

In 1982, small-scale fishing boats comprised 90% of t h e  national t o t a l  (Table 3.12 
Despite fewer crewmen per b o a t  in this subsector, t h e  proportion o f  small-scale fishermen 
t o  t h e  t o t a l  employed in Indonesia's mar ine  fisheries sector  is not much less, and  a figure 
ofs90% in tha t  year  s e e m s  a reasonable est imate.  

The DGF reports t o t a l  numbers of marine fishermen in 1982 t o  have been nearly 
1,171,000 (Table 3.6). Using t h e  figure 90%, w e  can e s t i m a t e  tha t  the re  a r e  over I million 
small-scale marine  fishermen in Indonesia. By adding t h e  7,600 fisher men who opera te  
large-scale fishing boa t s  and considering those  employed in t h e  medium-scale subsector a 
residual category,  a f igure  of 109,500, o r  9.4% of t o t a l  employment in this sector  is 
derived. This es t imate ,  when divided by the  number of medium-scale boa t s  
(approximately 29,500; see Table 3.1), gives an  es t imated average c rew s ize  of 3.7. 

Tabel 3.6. Jumlah nelayan dan estimasi nombor dan proporsi yang bekerja di kapal motor (skala sedang dan besar) dibandingkan 
dengan yang bekerja di sub-sektor skala kecil, 1975-1980~ 
Table 3.6. Total number of fishermen and estimated numbers and proportions of those employed on inboard powered boats (medi- 
um- and large-scale) compared to the small-scale subsector, 1975-1980~ 

Year 1975 1976 1977 1978 1979 1980 
- 

Jumlah nelayan 
Total fishermen 

Fleet 8.1 60 9,735 10,715 12,766 14,758 18,467 
Kapal motor 

Employed 42,840 51,109 56,254 67,022 77,480 96952 
Inboard boats 

Percent n.a. 6.3 6.9 8.1 8.8 10.0 

Fleet 248.992 235,990 237,829 235,347 243.1 47 253,389 
Skala kecil 

Employed n.a. 760,403 759,693 764,943 806.51 7 873,779 
Small-scale 

Percent na .  93.7 93.1 91.9 91.2 90.0 

a~umber l~ource:  DGF (1977,1978a. 1979,1980,1981a and 1982d). 



CHAPTER 4 

MARINE FISHEKIES MANAGEMENT AND DEVELOPMENT: POLICIES AND PROGRAMS 

C. Bailey 

Abstract  

From t h e  colonial e r a  t o  t h e  present, t h e  protection of inshore fisheries resources and  
maintenance of access t o  these  resources by small-scale fishermen have been primary 
concerns of policymakers. These concerns reached a peak of intensity during t h e  1970s 
when a ser les  of regulations designed t o  res t r i c t  medium-scale t rawlers  f r o m  operating in 
coasta l  waters  were  issued. The physical and institutional difficult ies involved in 
enforcing these r e g u l a t ~ o n s  a r e  discussed. The subsequent t o t a l  ban on a l l  t rawlers  f rom 
Sumatra,  Java  and  Bali lmposed by Presidential Decree  39 of 1980 has been effect ively  
enforced and was extended throughout Indonesia at t h e  beginning of d983. 

Fisheries development programs have emphasized upgrading of small-scale fishing 
technologies through government loan programs. Relatively f e w  fishermen have 
benefit ted irorn these  programs and those  who have frequently a r e  f rom areas  where 
levels o i  fishing e f fo r t  already were  high. However, national planners a r e  giving 
increased a t tent ion t o  fisheries development in a r e a s  where resources a r e  underutilized. 
This is being done by extending c red i t  and technical  assistance t o  local f ishermen and by 
encouraging Javanese fishermen t o  t ransmigrate  t o  o ther  islands. 

Introduction 

Throughout Southeast  Asia, marine fisheries provide t h e  single most important  source  
of high-quality animal protein and contr ibute  substantially t o  export  earnings (Floyd 
1984). Large numbers of people a r e  employed directly o r  indirectly in t h e  fisheries of th i s  
reglon, t h e  majority of whom a r e  small-scale f ishermen (Smith 1979). Fisheries 
development programs during t h e  1950s and 1960s typically emphasized g e a r  and vessel 
improvements as t h e  primary means of increasing marine landings and improving incomes 
among this  group. 

In recen t  years, however, t h e r e  has been a fundamental  shi f t  in thinking and emphasis 
in fisheries development throughout t h e  region. Fisheries development planners have 
become increasingly aware  t h a t  such technical  programs have tended t o  benefit  relatively 
f e w  iishermen and in  some cases have exacerbated tensions and increased inequalities 



During t h e  Dutch colonial era ,  customary rights of local  f ishermen to exploit the i r  
tradlt lonal  fishing grounds were  protected by a n  ordinance established in  191 6 concerning 
exploitation of oyster,  mother of pearl, pearl  and cora l  reef fisheries. Regulations dat ing 
f rom 1920 prohiblted use of poisons and explosives t o  cap ture  f ish o r  col lect  coral. The 
Coastal  Fisheries Law of 1927 reserved a l l  marine fisheries t o  local  c i t izens  (warga 
negara) and prohibited fishing operations by foreigners without special  permission f rom 
t h e  Minister of Agriculture. 

In 1939, t h e  Terri torial  Waters and Marit ime Environment ordinance was  enac ted  
whlch fur ther  specified t h a t  exploitation of marine  fisheries could only be  carr ied out  by 
lndlgenous residents (penduduk bumiputra) of Indonesia, excluding immigrant Chinese and 
Other "foreigners" except  in  special  instances where approval was obtained f rom t h e  Naval 
Chref o i  Stafi.  This Ordmance also prohibited oceanographic o r  o the r  marine research by 
forelgn vessels. The involvement of t h e  Navy in  enforcing th i s  regulation suggests it was 
enac ted  due  t o  considerations of security in  t h e  years  immediately preceding t h e  Pacific 
War. 

As the struggle f o r  independence began in 1945, a consti tution was  d ra f ted  which 
rernalns today t h e  basic law of t he  land. The 1945 Constitution, in part icular Article 33, 
Sub-Artlcle 3, provides t h e  legal  basis f o r  S t a t e  control  over Indonesia's lands and wate r s  
and t h e  natural  resources contained therein, and st ipulates t h a t  t h e  government is t o  
manage these resources In t h e  manner which best  benef i ts  a l l  Indonesians. Since 
independence, f isheries regulations established during t h e  Dutch colonial period remained 
largely unchanged until t h e  early 1970s. 

Prror t o  1966, marine fisheries in Indonesia were  a lmost  exclusively small-scale in 
nature,  depending on  gear  of l imited efficiency t o  exploit nearshore wa te r s  (Chapter 3). 
Tne expansion of medlum-scale fisheries, and particularly t h e  adoption of t r awl  gear,  
lntrocluced new concerns regarding t h e  sustainability of yields and t h e  allocation of access 
t o  these resources among competing groups of fishermen. As a result, a number of new 
flsneries regulations were  introduced during t h e  mid-1970s designed t o  protect  both 
fisheries resources and t h e  rights of small-scale f ishermen t o  thei r  tradit ional  fishing 
grounds. 

Medlum-scale t rawlers  contributed significantly t o  increased landings of f ish f o r  
domestrc consumers and shrimp f o r  export  markets. The expanded use of t rawlers  during 
the  1970s led t o  significant increases in fishing pressure on inshore demersal  resources, 
especially in the Malacca S t ra i t s  and along t h e  nor th  coas t  of Java  (Chapter 2). Export 
quality shrimp commanding premium prices were  t h e  t a r g e t  species of these  trawlers,  
whlch tended t o  opera te  in shallow coasta l  wa te r s  where shrimp s tocks  were  most 
abundant. These s a m e  wate r s  se rve  as t h e  nursery grounds of many commercially 
important  specres. A hlgh proportion of t h e  t rawler  c a t c h  appears t o  have been "trash" 
fish, much of which consisted of undersized individuals of commercially valuable finfish 
and shrimp species destined fo r  conversion t o  animal feed. Surprisingly, no study of 
t rawler  bycatch species composition appears  t o  have been conducted in Indonesia; 
however, Azhar (1 980) examined t h e  bycatch of t rawlers  on t h e  Malaysian side of t h e  
Malacca S t r a t s  and reported t h a t  t wo-thirds of t o t a l  landings were  "trash" fish. 

By t h e  early 1970s, per unit t rawler  landings in t h e  Malacca S t ra i t s  had declined and 
some t rawler  owners shifted the i r  base of operations t o  new fishing grounds off Java  as 
well as t o  o ther  p a r t s  of Sumatra  (Unar 1972). Policymakers became increasingly 
concerned t h a t  th is  expansion of t rawler  activity,  unless controlled, would result in 
o v e r e x p l o ~ t a t ~ o n  of important coasta l  f isheries resources and competi t ion with large  
numbers of small-scale f ishermen on these  t w o  islands. These concerns no  doubt were  
increased by even t s  on t h e  Malaysian side of t h e  Malacca Straits ,  where during t h e  early 
1970s, th is  competi t ion resulted in  violent conf l ic t  between small-scale and t rawler  
f lshermen (Gibbons 1976; Smith  1979). By t h e  mid-1 WOs, similar violence was reported in 
t he  Indonesian portlon of t h e  Malacca S t ra i t s  and on both t h e  nor th  and south  coas t s  o f  
J a v a  (LaPorta  1978; Collier et al. 1979; Naamin 1982). 

The t i r s t  evidence of official  concern c a m e  in 1973 when t h e  Minister of Agriculture 
Issued Decree  56 1 calling fo r  t h e  "rationalt1 exploitation of f isheries resources. This 



1. Rough handling and lack o f  ice lower value o f  fish distributed to local markets. This photo shows skipjack being 
packed in North Sulawesi. 2. A typical TPI (fish auction hall) with a small jetty. This one i s  located on the southwest 
coast of Bali. 3. Retail distribution o f  fish i s  dominated by small traders, often women. These sellers bought fish 
at the TPI near Cirebon. Note the absence o f  ice and general conditions at the various stages o f  distribution. 4. Prow 
o f  Balinese small-scale boat. Note fine-meshed nylon gill net drying in the sun. 5. Auctioning the catch o f  a purse 
seine at a TPI near Cirebon, West Java. 6. Purse seiners under construction in Aceh funded by government loans. 



14. Collecting payments after a sale. 15. Sorting and cleaning shrimp for export near Medan, North Sumatra. 16. Dry- 
ing fish meal at Muncar, East Java. 17. The catch o f  a particular purse seiner at Tegal, identified by  pink slips of paper, 
prior t o  auction. 18. A fisherman, his boat, his family and home along a river in North Sumatra. 19. Preparing fish 
meal using byproduct o f  oil sardine cannery in Muncar, East Java. 



Presidential Decree 39 was clearly, in Sardjonols words (1 980), a llpolitical decision" 
which was justified primarily in terms of protecting the interests of artisanal fishermen: 

'%very sudden change in policies or regulations by a Government might indeed upset 
certaln established systems or investment, but compared with the aim of reaching 
social peace and stability, by way of providing better protection t o  the poor 
tradltlonal fishermen masses, the disadvantages become very minor." 

Unlike previous efforts t o  control trawler operations through ministerial decrees and 
regulations issued by the DGF, Presidential Decree 39 has been effectively enforced. By 

Tabel 4.1. Daerah operasi kapal penangkap ikan yang ditetapkan oleh Keputusan Mentri Pertanian 607 di 1976. 
Table 4.1. Zones of operation for fishing boats established by the Minister of Agriculture's Decree 607 in 1976. 

Jalur Jauhnya dari pantai Tertutup bagi 

Zone Distance from shore Closed to 

I 0-3 mil 

0-3 nautical miles 

Kapal penangkap ikan bermesin dalam berukuran atas 5 GT; 
Kapal penangkap ikan bermesin dalam dengan motor lebih dari 10 DK; 
Semua jenis jaring trawl; 
Jaring cincin; 
Jaring lingkar dan jaring hanyut tongkol; 
Jaring payang panjangnya di atas 120 m. 

Boats with inboard engines displacing over 5 GT; 
Boats with inboard engines over 10 hp; 
All types of trawl gear; 
All purse seines; 
Encircling gill nets and drifting gill nets for tuna; 
Seine nets longer than 120 m. 

I I 3-7 mil 1. Kapal penangkap ikan bermesin dalam berukuran atas 25 GT; 
2. Kapal penangkap ikan bermesin dalam dengan motor lebih dari 50 DK; 
3. Otter trawl dengan tali ris ataslbawahnya di atas 12 m; 
4. Jaring trawl malayangdan pair (yang ditarik dengan dua kapal); 
5. Jaring cincin panjangnya di atas 300 m. 

3-7 nautical miles 1. Boats with inboard engines displacing over 25 GT; 
2. Boats with inboard engines over 50 hp; 
3. Otter trawls with head ropes longer than 12 m; 
4. Midwater trawls and pair trawls; 
5. Purse seines longer than 300 m. 

Ill 7-12 mil 

7-12 nautical miles 

Kapal penangkap ikan bermesin dalam berukuran atas 100 GT; 
Kapal penangkap ikan bermesin dalam dengan motor lebih dari 200 DK; 
Otter trawl dasar dan melayang dengan tali ris ataslbawahnya di atas 20 m; 
Pair trawl; 
Jaring cincin panjangnya di atas 600 m. 

Boats with inboard engines displacing over 100 GT; 
Boats with inboard engines over 200 hp; 
Demersal and midwater trawls using otter boards equipped with headropes 
over 2G m in length; 
Pair trawls; 
Purse seines longer than 600 m. 

IV Lebih 12 mil 1. Pair trawl, terkecuali boleh beroperasi di perairan Samodera Indonesia. 

Over 12 nautical miles 1. Pair trawl, except in the Indian Ocean where they are permitted. 



The 1980 t rawle r  ban and t o  a lesser extent ,  its 1983 extension probably resulted in 
declining shrimp exports. In 1980, over 31,900 t of shrimp were  exported with t o t a l  value 
of US$l8l million (Floyd 1984). In 1981, shrimp expor ts  declined t o  25,900 t and US$l7O 
million (Floyd 1984). In 1982, export  volume was held constant but value increased t o  t h e  
level  of 1980 (8PS 1984). 

T o  encourage small-scale f ishermen t o  increase  landings of f ish fo r  domest ic  
consumers and shrimp fo r  export  markets,  t h e  Indonesian government expanded c red i t  
programs t o  upgrade boats and gear. Loan programs also were  expanded f o r  
extensificatlon and intensification of brackishwater pond cu l tu re  of penaeid shrimp. A 
special  c red i t  program was established t o  encourage t rawler  owners t o  ref i t  the i r  vessels 
fo r  use wi th  o ther  gear,  most  notably purse seines. 

Fisheries Development Programs 

The broad goals of marine fisheries development programs in Indonesia a r e  t o  
increase  overall  f isheries production in  a manner compatible with resource sustainability, 
and t o  Improve t h e  productivity, incomes and s tandards  of living of those  employed in th is  
sector,  especially small-scale fishermen. The DGF is t h e  government agency primarily 
responsible f o r  both  management and development activities. Viewed f rom t h e  
perspective of staff  and financial  resources committed,  however, it is c lea r  t h e  primary 
business of t h e  DGF is the  administrat ion of development activities. During REPELITA 
IV, two-thirds of t h e  DGF's t o t a l  expenditures (Rp 520.6 billion, approximately US$490 
million) a r e  to be spent  on e f fo r t s  t o  increase marine  and inland fisheries landings and 
aquaculture productlon; less than  3% is ta rge ted  f o r  fisheries resource management and 
environmental protection (OGF 1983b). 

Extension of new fisheries technologies is a primary development function of t h e  
DGF. The L)GF recognizes t h a t  existing extension e f fo r t s  have serious failings. In part ,  
this 1s due  t o  dlfficulty in  reaching numerous small  coasta l  fishing communities, which 
o t t e n  a r e  not  served by roads o r  regular public transport. Limited technical  competence 
and  low motivation of t h e  typically young and poorly paid extension s taff  fu r the r  l imit  t h e  
e i fect iveness  of government extension services. Moreover, extension staff  a r e  involved in 
many o ther  activities, including development of Village Unit Cooperatives (Koperasi Unit 
Desa o r  KUL)), gathering statistical information f o r  annual reports, processing credi t  
applications, establishing repayment schedules and assisting government banks t o  obtain 
t imely payments on outstanding loans. 

A joint DGF-FA0 Small-Scale Fisheries Extension Services Project  originally based in  
Sernarang but in  1984 shifted t o  Menado is a t t empt ing  t o  develop appropriate extension 
methods by providing adequate  logistical and technical  support t o  specially trained field 
workers who live in t h e  communities f o r  which they a r e  responsible. 

In addltlon t o  the  DGF, a number of o the r  government agencies a r e  directly o r  
indirectly involved in  programs of f isheries development, including government banks 
which provide c red i t  f o r  upgrading fishing boats  and g e a r  and t h e  National Development 
Planning Agency (BAPPENAS), which serves  at t h e  cen t ra l  planning body f o r  development 
act lv i t les  in all sectors. The DCF also works closely with t h e  Directora te  General  of 
Cooperatives, t h e  Directora te  General  of Transmigration and o ther  administrat ive organs 
of t h e  government. 

These natlonal agencies have thei r  counterparts ,  as does  t h e  DGF, at t h e  provincial 
and  dls t r ic t  levels. Provincial governments e x e r t  considerable influence over  local  
Fisheries Service off ices both by providing supplemental funding fo r  specific projects and 
by playing a coordinating role in  t h e  act iv i t ies  of t h e  various government agencies within 
the i r  jurisdictions. Thus, t h e  administrat ion of development projects is t o  some e x t e n t  
decentralized,  with local  officials  ab le  t o  modify national programs t o  f i t  local 
ci rcumstances  (Wilmovsky 1978). Given t h e  diversi ty of conditions found in Indonesia, th i s  
decentralization of administrat ive authority has obvious advantages. Decentralization 



loan, f ishermen a r e  provided wi th  gear  only suitable fo r  operating in nearshore waters. A 
prime example of th i s  is t h e  t r ammel  net ,  a gear  commonly associated with loans t o  
Small-scale f ishermen along Java's  nor th  coas t  and t h e  Malacca Straits. Use of th is  gear  
is expanding with official  encouragement as a means  of exploiting shrimp resources a f t e r  
t h e  banning of t rawlers  along these  coas t s  (Tables 3.3 and 3.4). Small-scale f ishermen 
using motorized boats  in association with th i s  and  o ther  gear  opera te  more  days  e a c h  
year, but frequently continue t o  focus  the i r  fishing e f fo r t  on nearshore wa te r s  (DGF 
1982b). 

Fisheries Credit  

Prlor t o  1973, t h e r e  were  no institutional sources of c red i t  t o  small-scale f ishermen 
in Indonesia. Fishermen requiring loans f o r  purchase of boats and  gear,  operating 
expenses o r  domestic consumption needs, relied on local  sources, o f t en  fish buyers within 
the i r  own community. These local  entrepreneurs  provided, and continue t o  provide, a 
flexible source of readily available funds, a point of importance t o  f ishermen needing t o  
repair  boats  and ne t s  o r  f a c e d  with a family emergency. As local  residents, these  lenders 
a r e  in a position t o  assess t h e  re la t ive  risks in providing loans t o  individual f ishermen 
based on personal judgements of charac te r  and past  success in fishing. 

The willingness of local  f ish buyers t o  provide loans t o  f ishermen is based on the i r  
neea t o  secure  a regular supply of f ish fo r  the i r  trading activities. Fishermen receiving 
loans a r e  obligated t o  sell  the i r  c a t c h  t o  the i r  credi tor  and receive  a pr ice  typically 10% 
lower than  t h a t  obtained by i ishermen who d o  not have such ties (Nessa 1981; Utzurrum 
1982). Kepayments t o  t h e  outstanding principal of t h e  loan a r e  made  irregularly, 
depending on t h e  success of a part icular day's fishing operations. During periods when t h e  
c a t c h  is small, no payments  a r e  made as t h e  buyer recognizes t h a t  f ishermen require some 
cash t o  m e e t  domestic needs and operational expenses for  t h e  next  day of fishing. 

Whether o r  not  t h e s e  informal c red i t  ar rangements  a r e  exploitat ive is unclear (see 
Chapter  7). I t  1s clear,  however, t h a t  t h e  Indonesian government believes t h a t  f ish buyers 
e x e r t  a depressing e f f e c t  on  prices paid t o  fishermen, t h a t  t h e  relationship is a n  unequal 
o n e  and  t h a t  t h e  c red i t  ties between fishermen and  fish buyers a r e  a n  important  cause  of 
poverty among small-scale fishermen. A number of Indonesian observers also have 
justifies government involvement in providing c red i t  and a l ternat ive  marketing ou t le t s  f o r  
small-scale f ishermen by cit ing t h e  negative e f f e c t  of informal c red i t  ar rangements  on 
fishermen's incomes (Sallatang et al. 1977; Universitas Sumatra  Uta ra  1980; Santoso 1981 ; 
Universltas Brawijaya l98lb). This impression has  been supported by several  outside 
observers, Including Ste ina  (1 973) and Hot ta  (1 982), F A 0  exper t s  who have advised t h e  
Indonesian government on t h e  establishment and implementation of formal  insti tutional 
Credlt schemes. In one  e lementary  school book (Halian 1962), f ish buyers a r e  referred t o  
as "lintah darat"  (literally "land leeches1'). 

The Indonesian government began providing institutional sources of c red i t  t o  
small-scale f ishermen in 1974, with t h e  Bank Rakyat  Indonesia (People's Bank of Indonesia 
o r  BRI) as the  primary conduit of funds coming f rom Bank Indonesia. Both banks a r e  
owned by t h e  government. Over t h e  years, a number of d i f ferent  loan programs have been 
established. 

KIK and KMKP 

The  KIK (Kredit Investasi Kecil o r  small  investment credi t )  program o f t e n  t a k e s  t h e  
form of a package including engines and g e a r  and  construction of a new hull. The 
maximum loan is Rp  I 0  million (roughly US$10,000 at mid-1985 exchange ra tes)  with a n  
m t e r e s t  r a t e  of 10.5% per year, well below t h e  commercia l  bank r a t e  reported by Hot ta  
(1982) of 24 t o  36% per year  f o r  loans of th is  size and  re la t ive  risk. The repayment period 
is I 0  years  with a four-year g r a c e  period. In 1979, Rp6.63 billion (US$10.6 million in t h a t  



simllar problems have been noted regarding t h e  t y p e  of gear  provided under th is  loan 
program (Cornitmi and Dibbs 1978). Fishermen receiving KIK c red i t s  have l i t t l e  control  
over t h e  type  of n e t  they  will receive  and of t e n  a r e  unable t o  supervise t h e  construction 
o i  thel r  boat  if t he  authorized builder is not  located nearby (Comitini and Dibbs 1978). 

In contras t ,  f ishermen obtaining loans f rom local  fish buyers a r e  ab le  t o  obtain 
immediate credit ,  supervise t h e  construction of the i r  new boat, purchase the i r  own g e a r  
and a r e  more  quickly ab le  t o  begin operations. Often,  such informal loans a r e  made  only 
f o r  the  purchase of new gear  t o  be  used with existing boats. In such cases, fishermen a r e  
able t o  benefit  f rom the i r  loan in a m a t t e r  of a f e w  days. 

A fu r the r  advantage of informal loans compared t o  t h e  KIK and KMKP programs is 
that t h e  fo rmer  d o  not require any form of collateral. Both government loan programs 
requlre col la tera l  of 100% of t h e  value of t h e  loan. The fishing unit itself may be  
c o n s ~ d e r e d  as collateral ,  but such decisions a r e  l e f t  t o  branch off ices  of t h e  BRI and 
apparently ~t is common for  additional col la tera l  such as land o r  o the r  assets t o  be  
required (Hot ta  1982). Few fishermen have c lea r  title t o  land o r  o the r  assets of value 
acceptable  t o  t h e  BKI. 

The BIMAS f ~ s h e r i e s  loan programs appear  t o  have overcome some but not a l l  of 
these problems. Hot ta  (1982) noted t h a t  c red i t  applications have been a c t e d  upon in a 
m a t t e r  of weeks ra the r  than months fo r  KIK and KMKP loans. However, f ishermen st i l l  
have llttle control  over what  types  of gear  they will receive. 

Other  fac to rs  also discourage fishermen f rom applying fo r  government loans. 
Kecrpients a r e  required t o  sell thei r  c a t c h  at government auction halls, where 15% of t h e  
proceeas  of t he  sale is automatically deducted f o r  loan repayment. An additional 8% of 
t h e  sale pr ice  is deducted as auction f e e s  and local  taxes. Of this, fishermen directly pay 
5% and the  remaining 3% is paid by buyers who may be  presumed t o  consider th is  c o s t  in 
calculating profi t  margins and t h e  prices they a r e  willing t o  pay. Half of these  t o t a l  
deductions a r e  supposed t o  benefit  f ishermen as enforced savings and funds fo r  emergency 
needs and social purposes. The o ther  half is divided between operating cos t s  of t h e  
auct lon and t axes  t o  support local  and provincial fisheries development. 

Loan repayments and auction fees l t axes  combined account  fo r  23% of t h e  t o t a l  c a t c h  
value. This acts as cl strong incentive f o r  f ishermen t o  sell pa r t  of the i r  c a t c h  before 
arr ival  at the  auct ion hall (Comitini and Dibbs 1978). Wilimovsky (1978) reported t h a t  t h e  
auction charges  a lone discourage fishermen f rom selling thei r  c a t c h  at government-run 
auct lon halls. This, in turn, has a serious effect on t h e  reliability of landings d a t a  as those  
recorded at the auction hall a r e  used t o  e s t i m a t e  landings elsewhere (see also Mantjoro 
1 Yr(0). 

3olnt ownership for  fishing boats and gear  purchased with government loan funds may 
present serious problems affect ing t h e  maintenance of t h e  fishing unit, management of 
the  enterpr ise  and repayment of t h e  loan. During field visits by members of th is  Review 
t e a m  in the  Bali S t ra i t s  area ,  KUD officials reported t h a t  jointly owned purse seine units  
were  successful both  in fishing and in repaying the i r  loans. A repor t  f rom Aceh Province 
published in Kompas (1981), however, suggests t h a t  in t h a t  area ,  joint ownership of 
ex-trawlers was less successful partly due  t o  ineffect ive  management. 

This repor t  a lso  noted a number of o the r  problems: provision of inappropriate gear  
and boats  t h a t  were  t o o  old and not suitable fo r  continued fishing operations. Moreover, 
t h e  engines in these ex-trawlers were  t o o  large  fo r  t h e  operation of gill n e t s  and  fish t r a p s  
which had been provided, resulting in excessively high operating costs. The  report  s t a ted  
t h a t  of t h e  69 ex-trawlers converted in 1981 through BIMAS loans totall ing Rp  1.3 billion, 
nine of these boats  had s ince  SUnK and most  of t h e  r e s t  were  not in operation d u e  t o  
accumulated losses. The local  BRI branch was reported t o  have ceased giving BIMAS 
loans  p e n d ~ n g  fu r the r  study of these  problems. 

I t  also was noted in  this  Kompas repor t  t h a t  t h e  cos t  of fishing g e a r  provided under 
the  MMAS loan program was higher than  t h e  prevailing marke t  price. During a visit t o  
Sumat ra  by th is  Review team,  local  fishermen reported t h a t  t h e  cos t  of engines and g e a r  
provided through government loan programs was as much as 30% higher than  those  
available in  local  stores. Hot ta  (1982), however, reported t h e  cos t  t o  f ishermen is lower 



however, a r e  qu i te  distinct. Fa rmers  may have t o  adap t  t o  new crops and new soil o r  
o the r  conditions, but the i r  tools will be t h e  same. The primary products of transmigrated 
fa rmers  (rice, rubber, coconuts, etc.) tend t o  be  relatively non-perishable, presenting 
relatively minor marketing problems compared with fish, which is a highly perishable 
commodrty. Transmigrated fishermen also need t o  adapt  t o  new seasons, d i f ferent  t idal  
and  cur ren t  systems; learn t h e  behavioral character is t ics  of new species of fish; and o f ten  
learn  how t o  opera te  new types  of gear. 

Transmigration programs in Indonesia a r e  t h e  responsibility of t h e  Directora te  
General  of Transmigration (DGT), which works in cooperation with t h e  Ministry of 
Agriculture, including t h e  Depar tment  of Agriculture, t h e  various research ins t i tu tes  of 
t h e  AAKD and t h e  DGF. These agencies provide technical  support f o r  programs 
coordinated by t h e  DGT. Both t h e  DGT and t h e  DGF have sponsored studies on t h e  
ieasibility of transmigration programs fo r  Javanese  fishermen. 

The t i r s t  such study was commissioned by t h e  DGT, conducted by Universitas Gajah 
Mada (1Y78), and was aimed at measuring t h e  degree  of willingness of Javanese fishermen 
who llve along t h e  nor th  coast  and t h e  Bali S t ra i t s  t o  move elsewhere. The  results  of th is  
study indicate t h a t  only 10% of all crewmen but a somewhat higher percentage of boat 
owners (especially those  who a r e  not  actively engaged in fishing) were  recept ive  t o  t h e  
ldea of leaving Java. The primary reason fishermen were  unwilling t o  move was 
re luctance t o  be  separated f rom the i r  families and the i r  place of birth. The authors 
reported t h a t  t h e r e  was no  correlation between willingness t o  t ransmigrate  and  age,  
educational level, density of population in the i r  current  community, o r  (subjectively 
measured) re la t ive  wealth o r  poverty of thei r  home community. Nonetheless, despi te  t h e  
low percentage of fishermen willing t o  leave Java,  in absolute t e r m s  t h e  authors  e s t i m a t e  
that t h e r e  were  over  22,000 fishermen f rom Java 's  nor th  coas t  willing t o  move t o  a 
d l i i e ren t  uland,  nearly 10% of t h e  t o t a l  in 1978 (DGF 1980). This is a substantial  number 
and, wltn household members, would involve t h e  movement of approximately 100,000 
people. 

Two separa te  studies by t h e  Bogor Agricultural Insti tute (Institut Pertanian Bogor o r  
IP6) examined a t o t a l  of 1 6  separa te  possible transmigration sites within 12 di f ferent  
provlnces. Published results  of these  t w o  studies a r e  contained in a t o t a l  of e ight  volumes. 

The i i r s t  study was commissioned by t h e  DGF and examined issues re la ted t o  
marketing i n  12 potential  transmigration sites on I 0  provinces in Sumatra,  Kalimantan, 
Sulawesi and t h e  Moluccas (IPB 1981a). This study was based on  t h e  reasonable premise 
t h a t  f o r  transmigration programs t o  succeed, special  a t tent ion must b e  given t o  marketing 
o i  t h e  f ishermen's catch.  As could be  expected with such a wide sample, a considerable 
diversity of marketing problems was found, t h e  most serious and common of which was 
isolation f rom c e n t e r s  of consumer demand. The provision of ca r r i e r  boats  was  
recommended but t h e  economic feasibility of providing ca r r i e r  boats  t o  relatively small  
and isolated communities was  not examined. 

The second IPB study, commissioned by t h e  DGT, provides a detailed analysis of t h e  
feasibility of establishing transmigration c e n t e r s  fo r  f ishermen in East  Kalimantan, 
Southeast  Sulawesi, Moluccas and Irian Jaya Provinces (IPB 198 1 b). Est imates  were  made  
of maximum sustainable yields f rom each  a r e a  and, based on these,  t h e  number of 
Javanese  fishermen who could be supported in these  a r e a s  without seriously threatening 
t h e  resource base were  calculated. I t  was recommended t h a t  a t o t a l  of 1,600 
t ransmigrant  f ishermen f rom Java  be  s e n t  t o  these  areas. Costs  of th is  program were  
est imated,  including those  of t ransfer ,  t h e  purchase and  clearing of land f o r  house sites 
and  garden plots (0.5 ha), t h e  construction of houses, t h e  provision of a subsistence 
allowance until t h e  transmigrants could be expected t o  be  self-supporting, t h e  supplying 
of agricultural implements and planting mater ia ls  and t h e  provision of fishing g e a r  
appropr ia te  fo r  e a c h  place. I t  was assumed t h a t  boats and g e a r  would be jointly owned 
and operated by groups of fishermen. The t o t a l  c o s t  was  es t imated at Rp  3.53 billion, o r  
a n  average of Rp  2.21 million per household. If fishing boats and g e a r  were  provided on 
c r e a l t  and iully repaid, t h e  t o t a l  c o s t  t o  t h e  government fo r  establishing 1,600 



CHAPTER 5 

THE ECONOMICS O F  MARINE FISHERIES: COS ?S AND EARNINGS 

C. Bailey and F. Marahudin 

Abstract  

Economic aspects  of Indonesia's mar ine  fisheries a r e  of cr i t ica l  importance in 
determining t h e  feasibility of national programs of fisheries development. However, only 
a l imited number of studies have been conducted on t h e  economics of marine  fisheries in 
Indonesia. 

Here, re levant  d a t a  from t h e  few available costs-andearnings studies a r e  analyzed 
and compared with da ta  from two extensive socioeconomic surveys. The  purpose is t o  
assess t h e  economic performance of various medium- and  small-scale fishing units. 

Generally, as a function of investment level, t h e  profitability o f  small-scale fishing 
units  tends to b e  higher than in t h e  medium-scale subsector. On t h e  o ther  hand, absolute 
profits a r e  higher in t h e  l a t t e r  due t o  higher productivity. There  is considerable 
variability in economic performance between and  within subsectors and even for t h e  same 
type of gear in di f ferent  par ts  of t h e  country. 

Introduction 

Broadly defined, fishing in Indonesia may b e  regarded as a commercial ,  
profits-iented activity. Fish or other marine species a r e  sold in order to purchase such 
daily necessit ies as r i ce  or t o  m e e t  o t h e r  household expenses. A portion of t h e  ca tch  is 
commonly retained for home consumption, bu t  ve ry  few households a r e  sufficiently 
isolated from t h e  broader market  economy tha t  t h e  t e rm %.ubsistence fisherman" may b e  
applied with accuracy. That many fishing households in Indonesia l ive  near t h e  margin o f  
subsistence is no t  due  t o  isolation from t h e  cash economy b u t  ra the r  ref lects  generally 
low incomes. 

The  effectiveness of Indonesia's mar ine  fisheries development and management  
programs depends on t h e  identif ication of economically viable production systems. These  
programs, reviewed in Chapter  4, a r e  designed t o  improve productivity within t h e  marine  
sec to r  and increase levels of income, especially among small-scale fishermen. 

In this chapter ,  t h e  economic performance of various types o f  small- and  
medium-scale fishing mits is measured on t h e  basis of costs-andearnings  data. Analysis 
o f  these  da ta  provides insights into t h e  diversity of Indonesia's mar ine  fisheries sec to r  and 
t h e  nature  o f  relationships between owners and non-owning crewmen. 



Tabel 5.1. Analisa biaya dan pendapatan rata-rata par bulan, pukat cincin dan pukat trawl, Pekalongan dan Semarang, 1978. Satuan: rupiah? 
Table 5.1. Analysis o f  average monthly costs and earnings, purse seiners and trawlers, in  rupiah, Pekalongan and Semarang. 1978.8 

Jumlah 
Sumber Jumlah Penerimaan biaya 

Jenis alat data sampel kotor operasi 

Number Total 
Data in  Gross operating 

Type o f  gear source sample receipts costs 

Pukat cincin C)orningob 10 3236,580 2,388,009 
(100.0) 

Purse seiners Baumb 160 1,760,000 1,583,875 
(100.0) 

 omi in go^ 7 1,785,628 1,376,567 
(1 00.0) 

Trawlers 
Baumb 120 1,234,915 1,137,260 

(100.0) 
- - - 

a~umber l~ource:  Domingo (1978) dan Baum (1978a. 1978b). 
Domingo (1978) and Baum (1978a. 1978b). 

b~ampel-sampel semua dari Pekalongan. 
Al l  samples from Pekalongan. 

C~ampel-sampel semua dari Semarang. 
Al l  samples from Semarang. 

8iaya tetaplFixed costs 

Lain- 
Penyusutan Bunga lain 

Depreciation Interest Others 

8iaya tidak tetaplvariable costs 
Biaya Biaya 

Biaya tenaga Pemeli- Lain- pele- 
operasi kerja haraan lain langan 

Running Labor Mainte- Auction 
costs costs nance Others charge 

Tingkat Tingkat 
Ceuntungan keuntungan keuntungan 

bersih lnvestasi bulan (%I per tahun (%) 

Monthly Annual 
profit- profit- 

Net ability ability 
profit Investment (%I (%) 



Both Domingo and b u m  reported t h a t  labor costs for purse seiners, which require 
crews of 2 8  to 30  men, a r e  more  than double those  of trawlers,  t h e  c rews  o f  which consist 
o f  10 t o  11 men. Reported labor costs  exclude t h e  costs  o f  household labor, but  it can b e  
assumed t h a t  such labor is employed primarily in shore-based management  and no t  in 
operations a t  sea. b u m  provided n o  information on sharing systems. T h e  sharing systems 
reported by Domingo for purse seiners and  t rawlers  a r e  i l lustrated in Fig. 5.1 and 5.2 

Gross receipts m Gross receipts m 
1 Less 

Auction Running 
charge 

Fig. 

+, 
earning 

Boat and net rental 

10% of gross earning 

earning 

Owner 
(50%) 

I 1 

I Less 

5.1. Sharing system for purse seiners, Pekalongan. Fig. 5 .  

Auction Running 
charge costs 

1978 (Domingo 1978). 

earning 

Boat andnet rental 

25% of gross earning 

2. Sharing system for trawlers, Pekalongan, 1978 
( ~ o r n i n ~ o  1978). 

A notable  fea tu re  o f  bo th  sharing systems is payment o f  a separa te  "rent" for t h e  
fishing unit  charged t o  gross earnings and  paid directly t o  t h e  owner. This ren ta l  is 25% in 
t h e  case of purse se iners  and 10% for trawlers. Owners and crew of p w s e  se iners  divide 
t h e  remainder (i.e., n e t  earnings) on a 50-50 basis. Trawler owners, however, t a k e  60% of 
n e t  earnings. T h e  end  result  i s  roughly t h e  same: p w s e  se ine  owners obtain 62.5% of 
gross earnings and  t rawler  owners receive  64%. The remainder is divided among 
crewmen, with e x t r a  shares given t o  captainsb machinists (mechanics) and, in t h e  case of 
purse seiners, mas te r  fishermen. 

Domingo reported t h a t  3 5  shares a r e  divided among a t o t a l  purse seiner crew of 30, 
wi th  25 crewmen e a c h  receiving one share. For trawlers,  h e  reported 12.5 shares being 
divided among 10 men, with each of e igh t  ordinary crewmen paid one  share. Using 
Domingo's labor costs and crew sizes, t h e  average monthly value of a single share  f o r  
purse seine fishermen is Rp2 1,720 and t h a t  for  trawler fishermen is Rp29,311. 

Baum based his calculations for labor costs  and individual crewman's earnings fo r  
purse seiners on a similar sharing system t o  t h a t  reported by Domingo, with 34 shares 
divided among 28 men, 23 of whom receive  one  share  e a c h  valued at Rp18,529. For 



Tabel 5.3. Analisa biaya dan pendapatan rata-rata per tahun kapal motor dalam dengan motor 22 pk  dan 33 p k  yang mengunakan jaring insang hanyut, pantai utara Jawa, 1981, dalam rupiah? 
Table 5.3. Analysis o f  average annual costs and earnings o f  inboard powered boats wi th 22-hp and 33-hp engines using drift ing gill nets, north coast o f  Java, 1981, in  rupiaha 

Biaya tetaplFixed costs Biaya tidak tetaplvariable costs 
Jumlah Biaya Tingkat 

Penerimaan biaya Lain- Biaya tenaga Lain- Keuntungan keuntungan 
Jenis perahu kotor operasi Penyusutan Bunga lain operasi kerja Pemeliharaan lain bersih lnvestasi per tahun (%) 

Total Annual 
Gross operating Running Labor profitabil i ty 

Type o f  boat receipts costs Depreciation lnterestb Others costs costs Maintenance Others Net prof j t  Investment (%) 

Kapal motor 
22 p k  

7,644,753 6,388,046 777,500 796,800 2,000 1,974,000 2,055,508 400,000 382,238 1,256,707 6,640,000 18.9 
lnboard powered 

boat, 22 hp (100.0) (12.2) (12.5) (0.1) (30.9) (32.2) (6.3) (6.0) 

Kapal motor 
dalam, 33 pk  

9,243,842 7.60481 5 91 7,500 994,800 2,000 2,191,500 2,623,825 412,500 462.1 90 1,639,527 8,290,000 19.8 
lnboard powered 

boat, 33 hp (100.0) (12.1 (13.1) (0.1) (28.8) (34.5) (5.4) (6.1 1 

a~umber /~ource:  lndriati (1981). 
b ~ i a y a  bunga modal 12 persen per tahun. 

Interest costs calculated at 12%/year. 



Tabel 5.4. Analisa biaya dan pendapatan rata-rata per tahun untuk beberapa jenis alat tangkap ikan skala kecil d i  Sulawesi Selatan, Mei 1979 sampai Apri l  1980 (satuan: rupiah).a 
Table 5.4. Average annual costs and earnings of  several small-scale gear types in  South Sulawesi, May 1979 t o  Apr i l  1980, in  rupiah.- 

Jumlah 
Jumlah Penerimaan biaya 

Jenis alat sampel kotor operasi 

Number Total 
o f  Gross operating 

Type of  gear samples receipts costs 

Bagan tancap 
Stationary liftnet 

Bagan perahu 
Mobile l i f tnet 

Jaring insang udang 
Shrimp trammel net 

Jaring insang tuna 
Tuna gill net 

Jaring insang layang 
Scad gill net 

Pancing karang 
Cora; reef hand line 

Pancing rompong 
Rompong hand line 

Payang 
Payang seine 

a ~ u m b e r l ~ o u r c e :  Nessa (1981 1. 

Biaya tetap 
(Fixed costs) 

Penyusutan Bunga Pajak 

Iepreciation l nterestb Tax 

- - 

Biaya tidak tetap 
(Variable costs) 

Biaya Biaya Pajak 
operasi tenaga kerja penjualan Pemeliharaan 

Running Labor Tax on 
costs costs salesC Maintenance 

ni l  

n i l  

n i l  

285,340 
(1 4.3) 

ni l  

ni l  

n i l  

n i l  

Tingkat 
Keuntungan keuntungan 

bersih l nvestasi (%I 

Net Profitability 
profit Investment (%I 

b ~ i a y a  bunga tidak dikalkulasi oleh Nessa. Untul tabel ini 12% per tahun dari biaya investasi diguna untuk biaya bunga. 
Interest costs were not calculated by  Nessa. For this table, 12% of investment costs was used for calculating interest costs. 

'~a jak  penjualan diatas hasil jaring insang tuna 10%. Pajak penjualan alat tangkap lain tidak ada. 
Tax on  sales from tuna gill nets is 10%. Sales taxes are not applied t o  other gear types. 



Tabel 5.5. Analisa biaya dan pendapatan rata-rata per tahun untuk beberapa jenis alat tangkap ikan skala kecil di Sulawesi Selatan, 
tidak termasuk biaya tenaga kerja dari rumah tangga pemilik, Mei 1979 sampai April 1980.~ 
Table 5.5. Average annual costs and earnings of several small-scale fishing gear types in South Sulawesi, in rupiah, excluding labor 
costs from owners' household, May 1979 to April 1980.8 

Jumlah Biaya tenaga Persentasi Keuntungan Tingkat 
Penerimaan biaya kerja bukan jumlah biaya operasi keuntungan 

Jenis alat kotor operasi rumah tangga tenaga kerja bersih lnvestasi (%) 

Total Percentage of Net 
Gross operating Non-household total labor operating Profitability 

Gear type receipts costs labor cost costs b profits Investment (%I 

Bagan tancap 
Stationary liftnet 677,010 

Bagan perahu 
Mobile liftnet 937,675 

Jaring insang udang 
Shrimp trammel net 342,145 

Jaring insang tuna 
Tuna gil l  net 2,853,325 

Jaring insang layang 
Scad gil l  net 1,316,450 

Pancing karang 
Coral reef hand line 459,200 

Pancing rompong 
Rompong hand line 946,250 

Payang 
Payang seine 1,630530 

a~umberl~ource: Nessa (1 981 ). 
b ~ i h a t  Tabel 5.4 untuk jumlah biaya tenaga kerja. 

See Table 5.4 for total labor costs. 

Nessa's examination of  the sharing system provides further insights into the balance 
between labor and capital i n  small-scale fishing communities. His study also provides the 
most complete detail available on the role of local fish buyers who also serve as 
financiers. In Sulawesi, these individuals are known as ponggawa. 

Table 5.6 provides data on net receipts, numbers o f  shares into which net receipts are 
divided and the number and monetary value o f  shares received by owners, ponggawa and 
crewmen. Also indicated are total  numbers o f  shares and the annual value o f  these shares 
accruing t o  the owners and ponggawa (grouped) and t o  crewmen both as a whole and as 
individuals. No distinction is made between crewmen who are household members and 
those who are not. 

For purposes o f  Table 5.6, owners and ponggawa are grouped together. In many 
cases, these are the same individuals, with the ponpgawa acting either directly as owners 
o f  the fishing unit or indirectly as the source of  funds with which boats and gear are 
purchased. 

Most ponggawa act both as financiers of  fishing operations and as buyers o f  fish. In 
their role as financiers, ponggawa provide investment and operating capital and require 
the recipients o f  such loans to sell their catch to them, giving the ponggawa a steady 
source of  supply and a certain control over the price paid. 



For th ree  g e a r  types (scad gill net ,  rompong hand line and a n seine), t h e  role of 
ponggawa is explici t ly recognized in t h e  sharing system (Table ? 5.6 In each  of these  th ree  
cases, t h e  ponggawa's role is to provide t h e  rompong, a n  expensive and highly depreciable 
item. 

No special sha re  is provided for  ponggawa in t h e  sharing systems used for  tuna gill 
n e t s  o r  shrimp t rammel  n e t s  primarily because  they o f ten  (and in t h e  case of tuna gill n e t s  
always) act as direct  owners of boats and  gear. Ponggawa play a less important  role in 
ownership of c o r a l  reef  hand l ines or t h e  two  types  o f  l i f tnets ,  a t  l eas t  in Nessa's s tudy 
area , l  but  a r e  st i l l  involved in financing t h e  construction and  operations o f  these  gear.  
Both owners and ponggawa represent  investors of capital ,  and s ince  it is n o t  possible t o  
di f ferent ia te  between them on t h e  basis of Nessa's data, i t  is necessary t o  group them 
together. 

For each of t h e  g e a r  studied by Nessa, no distinction is made in number of shares 
given t o  ordinary crewmen and capta ins  or o the r  crewmen performing specialized tasks. 
However, Nessa noted t h a t  in some cases, capta ins  a r e  given an  e x t r a  payment if they 
o p e r a t e  a boa t  owned by another individual. These e x t r a  payments are n o t  ref lected in 
Tables 5.5 and 5.6. 

Table 5.7 is derived f rom d a t a  in Tables 5.4 and 5.6 and presents a thi rd  measure  of 
profitability for t h e  gear  s tudied by Nessa. From t h e  t o t a l  value of a l l  owner and 

nggawa shares (Table 5.6), fixed costs  (depreciation, in te res t  and taxes)  and  
Kain tenance  costs (Table 5.4) were  subtracted t o  determine n e t  receipts,  which were  then 
divided by investment costs  to de te r  mine annual r a tes  of re turn  on investment capital .  

As a measure  of re tu rn  t o  cap i ta l  investment, th is  third approach is particularly 
appropr ia te  for more  capital-intensive fishing mits where t h e  value o f  household labor is 
relat ively small. Nessals data indicate t h a t  tuna  gill net ,  scad  gill net ,  payang se ine  and  
mobile gill n e t  require  t h e  highest levels of investment but a r e  the four l eas t  dependent 
on household labor for their  operation (Tables 5.4 and 5.5). Owners (including ponggawa) 
of these  types  of fishing unit a r e  more  likely t o  base  their investment decisions on 
expected r a t e  of r e tu rn  to  cap i ta l  than a r e  those who also a r e  in teres ted in creat ing 
employment opportunities for household members, a concern which appears  t o  guide 
investment decisions for less expensive gear  types. 

The profitability figures in Tables 5.4 and 5.7 for t h e  four most expensive fishing 
units a r e  roughly consistent. For t h e  less expensive units, however, profitability figures 
shown in Tables 5.4 and 5.7 are inconsistent. T h e  re turn  t o  capital  for  s ta t ionary l i f tne t s  
and coral  reef hand lines shown in Table 5.7 is higher than t h a t  of Table 5.4, while fo r  
shrimp t rammel  n e t s  and rom pong hand lines, i t  is lower. 

One  possible explanation of these  differences is t h a t  a higher proportion of t o t a l  
shares is given t o  owners and ponggawa of  s ta t ionary l i f tnets  ( 5  o f  7) and coral  reef  hand 
lines (4 of 6) compared t o  shrimp t rammel  nets  ( 3  of 6) and  rompong hand lines ( 3  of 7). 

Nessals s tudy contains t h e  most complete  set of published costs-andearnings  d a t a  
available t o  date .  The detail  and  quality of this data benefit ted from t h e  author's 
residence in t h e  s tudy community over a four-month period. The most  ser ious  drawback 
of this study is t h a t  t h e  d a t a  a r e  available only f o r  these months. 

C o m m m i t y  study: South Sumatra and Centra l  Kalimantan 

Collier (1980) conducted a comparat ive  study of fishing communities in South 
Sumatra and Cent ra l  Kalimantan Provinces which includes costs-andearnings  d a t a  (Table 

The authors  of this Review visited t h e  community studied by Nessa as well as a 
number of o t h e r  a reas  in South Sulawesi. Our i m ~ r e s s i o n  is t h a t  this community is less 
dependent on ponggawa than mos t  o the rs  in t h b  Province. This is especially so-for 
s ta t ionary and mobile lif tne  ts. 



Tabel 5.8. Analisa biaya dan pendapatan per tahun beberapa alat tangkap skala kecil d i  Sumatra Selatan dan Kalimantan Tengah, 1979. Satuan: rupiaha 
Table 5.8. Analysisof annual costs and earnings of  several small-scale gear in  South Sumatra and Central Kalimantan, in rupiah, 1979 .~  

Jumlah 
Penerimaan 

b 
biaya 

Provinsi Jenis alat kotor operasi 

Total 
Gross operating 

Province Type o f  gear receipts costs 

Bagan tancap 3,300,000 2,08 1,340 
Stationary l i f tnet (100.0) 

Sumatra 
Selatan Jaring insang udang 1,035,000 591,550 

Shrimp gill net (100.0) 
South 
Sumatra Jaring insang lingkar 3,990,000 3,282,500 

Encircling gill net (100.0) 

Jaring insang hanyut 
dan jaring insang 

Kalimantan udang 2,430,000 1,590,648 
Tengah Dr i f t  gill net and (100.0) 

shrimp gill net 
Central 
Kalimantan Jaring insang tetap 1,215,000 177,070 

Bottom gill net 

Biaya tetap 
Fixed costs 

Penyusutan ~ u n ~ a '  

Deprecia- 
t ion lnterestC 

Biaya tidak tetap 
Variable costs 

Biaya Biaya tenaga 
operasi kerja Pemeliharaan 

Running Labor 
costs costs Maintenance 

396,000 ni l  105,000 
(66.9) (17.7) 

ni l  n i l  1 08,000 
(61 .O) 

Keuntungan Tingkat 
operasi keuntungan 
bersih l nvestasi (%) 

Net Profit- 
operating ability 

profit l nvestment (%) 

a~umber l~ou rce :  Collier (1  980). 
blstilah alat-alat tangkap ikan dalam studi Collier istilah tempatan yang diubah untuk Tabel ini menurut istilah yang d i  gunakan Direktorat Jenderal Perikanan. Untuk Kalimadtan Tengah nam- 

paknya dari informasi dalam Collier jaring insang hanyut dan jaring insang udang merupakan alat-alat yang d i  gunakan satu kapal dalam musim tiga bulang yang sama. 
Terms for  fishing gear used in  Collier's study are local termswhich have been changed i n  this table t o  those used by  the DGF. For Central Kalimantan, it appears f rom information i n  Collier 

that dr i f t  gill nets and shrimp gill nets are used b y  a single fishing boat during the same three-month season. 
' ~ a l a m  studi Collier biaya bunga tidak termasuk jumlah biaya operasi. Untuk Tabel in i  biaya bunga d i  kalkulasikan dengan 12 persen per tahun. 

I n  Collier's study, interest costs were not included in  total operating expenses. For this table, interest costs are calculated at 12%lyear. 



f rom the i r  home community. Gross receipts, t o t a l  operating cos t s  and n e t  operating 
profits a r e  a l l  higher fo r  t h e  kelong, but, as a result  of lower investment cos t s  of t h e  
South Sulawesi stationary liftnets, profitability ra t io  of t h e  l a t t e r  is somewhat higher. 

For each gear  studied by Collier, t h e r e  was a negative correlation between 
investment cos t s  and profitability. This pa t te rn  was somewhat less well-defined f o r  t h e  
gear  studied by Nessa. Da ta  f rom Collier's study indicate t h a t  in absolute (i.e., rupiah) 
terms, levels of ne t  operating profits  in general  were  related t o  level of investment. 
Among t h e  gear  types  studied by Nessa, only tuna gill nets  and mobile l i f tnets  maintain 
t h e  s ame  order ranked by ne t  operating profit as by level of investment (first and fourth, 
respectively). Payang seines (ranked third in  investment and eighth in profits), coral  reef 
hand lines (eighth and third, respectively), rompong hand lines (fif th and second, 
respectively) and scad gill nets  (second and sixth, respectively) show t h e  most significant 
variation. Nessa's d a t a  suggest t h a t  t h e  relationship among level of investment, r a t e  of 
return on investment and operational profit is not necessarily linear in t h e  small-scale 
subsector. 

Costs-and-Earnings Data  f rom Extensive Surveys 

The representativeness of t h e  community level studies by Nessa and Collier may be 
gauged by comparing their  findings t o  those of th ree  extensive surveys conducted by 
government agencies. In 1973, t h e  Centra l  Bureau of Sta t is t ics  (Biro Pusat Statist ik o r  
BPS) and t h e  DGF conducted a Marine Fishery Census which covered all  of Java, Sumatra  
and Bali (UPS and DGF 1979). In 1975, t h e  DGF conducted a socioeconomic survey along 
Java's north coast  (DGF 1976). 

Neither t h e  1973 Census nor t h e  1975 Survey provided information on t o t a l  
investment costs, though cos t s  of hulls and engines were included (but not gear) in t h e  
former. As a result, t h e  costs-and-earnings d a t a  presented in these  sources included only 
variable cos t s  with no es t imates  of depreciation, in teres t  o r  o ther  fixed costs, which a r e  
included in t h e  analysis of Nessa's and Collier's data. 

In addition t o  t h e  lack of usable d a t a  on investment and fixed costs, o ther  problems 
exist  in interpreting d a t a  f rom t h e  1973 Census and t h e  1975 Survey. No information was 
provided on sharing systems used o r  ex ten t  t o  which household labor contributes to to t a l  
labor, precluding t h e  a l ternat ive  calculations of profitability made f rom Nessa's data.  
Moreover, t he r e  is reported t o  be  a tendency t o  understate gross receipts and overs ta te  
expenses as respondents were  reluctant t o  provide accura te  information fo r  f e a r  t h a t  such 
information might lead t o  increased t a x  liabilities. This is especially t h e  case for  
med~um-scale operators (BPS and DGF 1979), but a similar pat tern  was reported among 
small-scale fishermen covered by t h e  1975 Survey (DGF 1976). Additional problems of 
reliability a r e  posed by t h e  survey methodology itself: respondents were  asked t o  recall  
costs-and-earnings d a t a  f o r  12 months of fishing during a single interview. 

Another problem in interpreting t h e  costs-and-earnings d a t a  f rom these  t w o  sources 
is that such d a t a  a r e  presented by "owning establishment" (i.e., households and companies) 
ra ther  than  by fishing unit. This is not a major problem in regard t o  small-scale fisheries 
but is significant fo r  medium-scale fisheries. Among those small-scale fishing households 
which own boats, t h e  1973 Census and t h e  1975 Survey reported an  average of only 1.07 
and 1.02 boats, respectively. (The 1980 Survey reported th i s  average t o  be  I. 1 ; DGF 
1982e). Costs and earnings of household and of fishing unit, thus, were  nearly t h e  same. 
This was not true,  however, within t h e  medium-scale subsector where concentration of 
ownership was somewhat greater. For t h e  1973 Census, costs  and earnings fo r  th is  
subsector were  reported on t h e  basis of t o t a l  tonnage of boats owned and not by individual 
fishing unit (Yamamoto 1980). The 1973 Census reported an  average of 1.7 boats per  
medium-scale fishing establishment. 

The 1973 Census provides costs-and-earnings d a t a  only by category of boat. The 1975 
Survey, which covered only t h e  small-scale subsector, provides d a t a  on  costs and e a r 9 g s  



Tabel 5.9. Analisa biaya dan pendapatan operasi rata-rata per tahun untuk beberapa jenis alat tangkap ikan skala kecil, pantai utara Jaws, 1975. Satuan: rupiah x 1,000.~ 
Table 5.9. Analysis o f  average annual operational costs and earnings o f  several small-scale gear types, north coast o f  Java, 1975, i n  rupiah x 1,000.~ 

Biaya tidak tetap (Variable cost) 

Tingkat 
Jumlah Penerima Bahan Upah Keuntungan keuntungan 

Jenis alat sampel an kotor Sub total bakat Es b in - la inc  buruh operasi (%I 

Number o f  Gross 
Type o f  gear samples receipts Subtotal Fuel Ice 

Labor Operational Profitability 
othersC costs prof  it (%I 

Payang b 
b 

Payang seine 

Dogol 
Danish seine 

Jaring k l i t i k  
Shrimp gil l  net 

Jaring insang tetap 
Bottom gil l  net 

Bagan tancap 
Stationary l i f tnet 

Sero k 
Scoop net 

Pancing 
Hand line 

Sero 
Guiding barrier 

%umber/~ource: DGF (1978b). 
u ~ i m a  buah uni t  payang dari sarnpel mengunakan kapal mesin dalam dan sebenarnya harus dikirakan sebagai un i t  skala sedang. Data dari 5 uni t  i tu  t idak termasuk dalam data d i  Tabel 5.8. 

Unit-unit lain dalam Tabel in i  semuanya skala kecil. 
Five payang seine units from this sample used boats powered b y  inboard engines and should be classified as medium xale. Data-from these five units are excluded from Table 5.8. A l l  other 

aear i n  this table are small scale. 
' ~ u n g k i n  in i  biaya pemeliharaan; lihat teks. 
This is probably maintenance costs; see text. 



The 1973 Census 

In Table 5.1 1, data on operational costs and earnings derived from the 1973 Census 
are presented. However, comparisons among data in Tables 5.9, 5.10 and 5.1 1 are 
necessarily mdirect, as information in Table 5.1 1 i s  restricted t o  type of boat regardless 
of gear, whereas Tables 5.9 and 5.1 0 provide operational costs-and-earnings data by gear 
type. The only direct comparison that can be made between the 1973 Census and the 1975 
Survey i s  for operational costs and earnings of various types of small-scale boats along the 
north coast of Java (Table 5.12). 

Tabel 5.1 1. Analisa biaya dan pendapatan operasi rata-rata per tahun menurut jenis perahu skala kecil d i  Jawa, Sumatra dan Bali, 
1973. Satuan: rupiah x 1,000.~ 
Table 5.1 1. Analysis o f  average annual operational costs and earnings by  type of small-scale boat in Java, Sumatra and Bali, 1973, in  
rupiah x 1,000.~ 

Penerimaan Biaya Keuntungan Tingkat 
Daerah Jenis perahu kotor operasi operasi keuntungan (%I b 

Pulau 
Island 

Area 
Gross Operating Operational 

Type of  boat b receipts costs profit Profitability (%) 

Jawa 
Sumatra 
Bali 

Jawa 

Sumatra 

Bali 

Seluruh tiga 
pulau 

A l l  three 
islands 

Seluruh pulau 
Jawa 

A l l  o f  Java 

Pantai utara 
Jawa 

North coast 
Java 

Seluruh pulau 
Sumatra 

A l l  o f  
Sumatra 

Selat Malaka 
Malacca 

Straits 

Seluruh Bali 

A l l  o f  Bali 

KecilISmall 
SedanglMedium 
BesarILarge 
Motor tempel1Outboard 

KecillSmall 
SedangIMedium 
BesarILarge 
Motor tempellOutboard 

Kecil/Small 
SedanglMedium 
BesarILarge 
Motor tempellOutboard 

KecilISmall 
SedanglMedium 
BesarILarge 
Motor tempel1Outboard 

KecilISmall 
SedanglMedium 
BesarILarge 
Motor tempellOutboard 

KecillSmall 
SedanglMedium 
BesarILarge 
Motor tempellOutboard 

a~umber /~ou rce :  BPS and DGF (1979). 
b ~ k u r a n  perahu kecil, sedang, dan besar yang tidak bermotor dalam Sensus 1973 berbeda dari yang digunakan sekarang yang 

berdasarkan panjangnya perahu (lihat Bab Tiga). Perubahan in i  tidak sangat berpengaruh. Untuk Sensus 1973 luas dalamnya diguna 
kan untuk perahu tidak bermotor. Ukuran in i  dikirakan l ibih sulit daripada ukuran panjangnya perahu. dan kerana i tu  perubahan 
dilakukan. Untuk perahu motor tempel besarnya perahu tidak dikirakan. 

The measurement o f  small, medium and large non-motored boats used in  the 1973 Census differs from current standards which 
are based on length (see Chapter 3). These changes have l i t t le effect on the data themselves. For the 1973 Census, displaced volume 
of  non-motorized boats was used. This measurement was considered t o  be more diff icult t o  apply than length o f  boat, resulting i n  
the change i n  manner o f  classification. For boats powered by  outboard engines, no distinction is made by  size o f  boat. 



Collier were  compared with t h e  only other  available sources of information, t h e  1973 
Census and the 1975 Survey. 

The broad compatibility of (or ability to explain differences between) 
costs-and-earnings d a t a  between these  four sources suggests t h a t  some of Nessa's and 
Collier's findings c a n  be extrapolated beyond their  study communities. However, it is not 
possible t o  use Nessa's findings f rom South Sulawesi o r  Collier's from Centra l  Kalimantan 
and South Sumatra  as a basis f o r  programs of fisheries development in a reas  where t he r e  
is more limited potential  fo r  expanded fisheries production, as appears t o  be  t h e  case for  
the  north coast  of Java and t h e  Malacca Straits. 

What c an  be applied, however, a r e  t h e  research methodologies employed by Nessa and 
Collier. Nessa's more intensive study is not likely to be replicated by others  in more than 
a f ew  communities elsewhere in Indonesia within t h e  forseeable fu tu re  due  t o  t h e  length 
of t u n e  required fo r  such a n  effor t .  Collier's quicker approach, though providing less 
reliable costs-and-earnings data,  could be adopted f o r  use in gathering such information 
on a wider range of fishing communities. 

These two types  of studies also allow t h e  inclusion of descriptive deta i ls  on fishing 
gear,  mode of operation, sharing systems employed and o ther  more quali tat ive fea tu res  of 
l ife in communities of fishermen. As such, studies of this t ype  provide nor only a check 
on the  reliability of costs-and-earnings d a t a  f rom more extensive surveys but a basis fo r  
understanding significant variations between dif ferent  areas. Such information is of 
cr i t ical  importance t o  t h e  design and implementation of credi t  o r  o ther  fisheries 
development programs. 



international markets were established. Export- oriented fisheries in North Sulawesi, t h e  
Moluccas and Irian Jaya have been established with shore-based facilities for handling t h e  
catch and carrier boats with refrigerated holds. No parallel infrastructure exists t o  
support domestic inter-island fish trade, ye t  without redistributing supply t o  meet  
demand, i t  will not be possible either t o  increase fish supply on Java or  t o  encourage 
fishing in areas  where fisheries resources a r e  lightly exploited. 

Supply and Demand 

Table 6.1 summarizes data on to ta l  fisheries harvests and human population by island 
and by province for  1982. The fisheries da t a  include all harvests f rom capture and culture 
fisheries, marine and freshwater (see Table 1.1). Population da t a  a r e  projections based 
upon t h e  1980 Census. These calculations ignore imports, exports and inter-island t rade  in 
fisheries products, and as such more accurately ref lect  production rather than net supply 
per capita. 

Based on Table 6.1, average annual per capita fish supply in Indonesia during 1982 was 
12.9 kg. In t ha t  year, Indonesian exports of fisheries products totalled 88,100 t. The most 
recent da ta  available on fisheries imports a r e  for  1981 (DGF n.d.), when nearly 
59,000 t worth US$ 37 million entered Indonesia. However, all but 8.7 t and US$ 5.5 
million of these totals  were for fish meal used as animal feed and unfit for human 
consumption (DGF 19824). The net supply of fisheries products within Indonesia, exclusive 
of imported fish meal used for livestock, was 12.35 kglcapita in 1982. 

The DGF calculates average annual per capi ta  fish supply in this manner (DGF 
1982d). The Central  Bureau of Statist ics (BPS 1982a), however, goes one s tep  fur ther  in 
estimating supply by calculating a wastage fac tor  of 15% of net supply t o  represent 
inedrble par ts  and losses in processing, handling and marketing. Applying this wastage 
factor  t o  t h e  net  fisheries supply figures for  1982 reduces annual per capi ta  consumption 
t o  10.5 kg. 

Differences in t he  DGF1s and the  BPS1 per capi ta  fish supply estimates reflect t h e  
dlifering purposes of these two institutions. The DGF, responsible for fisheries 
management and development, is interested primarily in production da ta  necessary for  
project planning and stock assessment purposes. The BPS, however, is  concerned 
primarily with reportlng t he  availability of protein t o  Indonesian consumers. 

During t h e  period 1971-1 982, to ta l  fisheries harvests increased at a n  average annual 
r a t e  of 4.2%; between 1975 and 1982, this accelerated t o  nearly 6% (Table I. I). The 
annual population growth r a t e  during t h e  period 1971-1980 was 2.3% (BPS 1981). Fisheries 
harvests have increased at a faster  r a t e  than t h e  population. 

By t h e  year 2001, Indonesia's population is  projected t o  be 21 0 million (BPS 1980). To 
maintain current levels of per capita fish supply will require harvests of 2.6 million t, 
compared with 2.0 million t in 1982. As much as 2 million t of this may need t o  come 
from the  marine sector if trends established over t he  past 15  years continue (Fig. 1.2). 
This is  well below estimated maximum sustainable yields for marine capture  fisheries (4.5 
million t), but many of these resources may not be economically exploitable (see Chapter 
2). Increases in production of this magnitude a r e  possible only if marine resources not yet  
under heavy fishing pressure a r e  more fully exploited. 

Fish supply by island and inter-island t rade  

Table 6.1 indicates substantial variation in supply of fisheries products between 
islands (or island groups) and provinces. Per capi ta  fish production on Java in 1982 was 
6.3 kg, less than half of t he  national average of 12.9 kg. 

Java's large population and low per capi ta  supply, as measured by harvests, strongly 
influence t h e  national average. If fisheries supply and population figures for  Java were 



probably overs ta tes  t h e  volume of inter-island t r a d e  and suggests t h a t  half of a l l  f ish 
landed outside of Java  in 1971 were  shipped t o  t h a t  island. In 1975, t h e  f i r s t  year  f o r  
which reliable landings data a r e  available, t o t a l  landings on Sumatra  and Kalimantan 
combined totalled only 510,000 t (DGF 1977). Landings in 1971 a r e  likely t o  have been 
even less, and it c a n  be assumed t h a t  people on those  two  islands ate much if not most of 
t h e  fish harvested in local  waters. 

In a second F A 0  (1975) study, it was reported t h a t  a t o t a l  of 529,000 t of f ish (mostly 
salted and sun-dried) was shipped t o  Java  during 1974. Shipments f rom Riau t o  West Java  
alone were  listed as 174,000 t, compared t o  t o t a l  harvests (including a l l  c a p t u r e  and 
cu l tu re  fisheries) in Kiau Province of 165,000 t during 1975. Similarly, 180,000 t of f ish 
reportedly were  shipped f rom Centra l  Kalimantan t o  Centra l  Java  in 1974, compared with 
t o t a l  1975 fish harvests of 52,000 t in Centra l  Kalimantan and 212,000 t for  a l l  of 
Kalirnantan (UGF 1977). 

These F A 0  reports lack precise d a t a  but d o  accurate ly  indicate t h e  general  pa t t e rn  
o i  f ish trade. Virtually al l  inter-island f ish  t r a d e  in Indonesia is di rected towards Java, 
and more  than  half of th is  is t o  West Java. The most common product form is  salted 
sun-drled fish. Kiau Province probably is t h e  single most important shipper of f ish t o  t h e  
West Java  market. Approximately one-third of a l l  f ish shipped t o  Java  is destined f o r  
Centra l  Java  Province. Much of th i s  comes  f rom Kalimantan and e n t e r s  through t h e  port  
of Surabaya where it is loaded onto  t rucks  for  fu r the r  transhipment. 

Kiau Province has well-established t r a d e  relat ions with nearby Malaysia and 
Singapore and f ish  is a major commodity in th i s  exchange. I t  is not known what proportion 
of th i s  t r a d e  is carr ied out  formally o r  "informally," and hence recorded as international 
trade. I t  is widely believed t h a t  unrecorded t r a d e  directly by fishermen o r  through 
middlemen using smaller  vessels also t akes  place, with t ransfers  e f fec ted  at sea. No d a t a  
on t h e  volume of th is  informal international t r a d e  exist. 

Hanafiah and Unar (1 976) examined salted f ish  shipments unloaded at t h r e e  major 
por ts  on Java  during 1969-1 975 and reported t h e  average annual volume t o  be 
approximately 55,000 t. This f igure is well below t h e  F A 0  es t imates  fo r  1971 and 1974 
and probably closer ta t h e  quanti t ies of f ish involved. 

Hanafiah (1978) reported t h a t  in 1975 a t o t a l  of 24,000 t of salted fish was shipped t o  
Java  i r o ~ n  bagan Siapiapi, t h e  single rnost important fishing por t  in Riau Province. He 
t raced  t h e  decline in salted f ish  shipment t o  J a k a r t a  during t h e  period 1969-1 975 f rom a 
peak of nearly 30,000 t in 1970 t o  less t h a n  6,000 t in 1975, which he noted was caused by 
increased shipments t o  Cirebon, another West Java  port. 

Hanafiah (1 978) also reported t h a t  t h e  Jakar ta  f isheries o f f i ce  records show t h a t  95% 
of t h e  drred salted f ish  entering t h a t  port  in 1975 c a m e  from Sumatra,  two-thirds of which 
c a m e  from Bagan Siapiapi. The remaining 5% was recorded as coming f rom por ts  on 
Kalirnantan. 

It 1s possible t h a t  shipments of dried sa l ted  fish f rom Kalimantan t o  Jakar ta  were  not 
accurate ly  represented by these  figures. Horridge (1 981), who studied t h e  large  
sail-powered boats  which play a n  important  role in inter-island t r a d e  between Java,  
Kalimantan and Sulawesi, suggested -- as d o  personal observations by t h e  authors  of th i s  
Keview -- t h e  important  role of these  boats in  bringing f rom Kalimantan and Sulawesi 
dried sa l ted  fish t o  J a k a r t a  and  o ther  Javanese  por ts  (see a l so  F A 0  1973b). On any given 
day, literally hundreds of these  sailing boats c a n  be seen at t h e  Jakar ta  por t  of Sunda 
Kelapa. The t raders  who t rave l  on these  boats purchase manufactured o r  o the r  goods in 
J a k a r t a  fo r  resale  in  Kalimantan and Sulawesi, and re turn  t o  Java  with cargos  of various 
raw materials ,  including lumber and dried sa l ted  fish. It is possible t h a t  these  shipments 
of f ish a r e  not as closely monitored as those  f rom Sumatra,  which a r r ive  in Jakar ta  
primarily on smal l  coas ta l  freighters. 

Horridge (1981) provided no d a t a  on t h e  volume of f ish trade,  and t h e  t w o  FA0 
(1 Y73b, 1975) repor ts  did no t  cite the i r  sources of information. D a t a  f rom local  and 
provincial fisheries off ices and f rom harbormasters, t h e  primary sources c i t ed  in t h e  
studies by Hanafiah and Unar (1 976) and Hanafiah (1 978), a r e  full  of inconsistencies. 
Fur ther  work is needed on th is  important  inter-island f ish  trade. 



Tabel 6.2. Konsumsi ikan per kapita per tahun menurut golongan pengeluaran rumah tangga per bulan, 1978? 
Table 6.2. Annual per capita fish consumption ranked by monthly household expenditures, 1 9 7 8 . ~  

Kategori pengeluaran per bulan 
Monthly expenditure category 

Konsumsi ikan per tahun (kg) 
Annual per capita fish consumption 

Rata-ratalAverage 1 1.44 

a~umber l~ource:  DGF (1983b). 

consumption f o r  nearly half t h e  national population was barely half t h e  national average. 
Over 90% of th is  low income group were  said t o  reside in rural  areas. 

These d a t a  indicate  t h a t  if t h e  development of Indonesia's economy results  in 
increasing rural  income levels, t h e r e  will be a corresponding increase in demand f o r  fish. 
Most of th is  increase  will have t o  c o m e  from t h e  marine fisheries sector,  which has been 
responsible f o r  virtually a l l  of t h e  increased supply of f ish over  t h e  past  1 5  years  (Fig. 1.2). 

Supply and Demand fo r  Fresh versus Processed Fish: 
Two Generations 

Fish provide t h e  single most important source  of animal protein available t o  
Indonesian consumers and a r e  e a t e n  e i the r  f resh o r  in a number of processed forms. 
Hanafiah and Unar (1 976) e s t i m a t e  t h a t  over half of a l l  mar ine  fisheries landings a r e  
processed using salt in conjunction with e i the r  sun-drying o r  cooking t o  preserve t h e  c a t c h  
until it reaches  t h e  consumer. However, t h e r e  has been a gradual t r end  t o  increase 
consumption of f resh  fish due t o  improved transportation facilities, particularly on Java, 
which allow broader distribution of th i s  highly perishable commodity. Even on Java, 
however, processed fish s t i l l  provide a significant proportion of available f ish supply, and 
outside Java, processing is a necessary e lement  in marketing and distributing t h e  catch.  

The proportion of t he  c a t c h  destined fo r  marketing as fresh o r  processed fish varies 
great ly  with physical location of t h e  landing points in relat ion t o  consumer markets. This 
relationship c a n  be summarized as follows: 

* A variable but generally high proportion of t h e  c a t c h  landed outside Java  is 
processed before it e n t e r s  t h e  marketing and distribution system, while on Java  
t h e  bulk of t h e  c a t c h  is sold as fresh o r  f resh  iced product (BPS and DGF 
1979). 



demand (DGF and Universitas Gajah Mada 1979). In inland cities on  Java,  only relatively 
wealthy consumers a r e  ab le  t o  purchase f resh fish on a regular basis, although even  fo r  
t h e m  t h e  presence of a l ternat ives  and  t h e  o f ten  dubious quality of f resh fish arriving f rom 
t h e  coas t  l imi t  the i r  willingness t o  pay high prices. 

A lower proportion of f resh fish is marketed on much of Java 's  south  coas t  due  t o  
rough terrain,  low population densit ies and l imited road access. Conditions along th i s  
coas t  o f t e n  more  nearly approximate those  on  o ther  islands ra ther  t h a n  conditions on  
Java's  north coast. 

Marketing and Distribution Pa t t e rns  

The complex marketing and distribution pat terns  fo r  f resh and processed fish in 
Indonesia a r e  outlined in Fig. 6.1. Except in those  cases where members of t h e  
i isherman's family sell  t h e  c a t c h  directly KO local  consumers, both f resh and processed 
i i sh  typically change hands several  t i m e s  between landing site and point of re ta i l  sale. A 
variable number of persons a r e  involved in buying and distributing f resh fish. Each of t h e  
various processed f ish  products tend t o  follow separa te  specialized distribution networks 
f rom processor t o  retailer. Consumers receive fish in a variety of fo rms  from re ta i lers  
who typically specialize in selling one  t y p e  of product. 

From t h e  perspective of t h e  individual fisherman, reality of ten is f a r  less complex 
than  Fig. 6.1. Rarely d o  fishermen have access t o  a wide range of possible buyers. Fish 
auction halls, fo r  example, exist  in only 134 of t h e  thousands of fishing communities in  
Indonesia (uGF 1982d), and brokers associated with these  auctions a r e  present in some of 
them only. Direct  access t o  wholesalers who distr ibute f resh fish t o  urban markets  is 
restr icted t o  f ishermen based at o r  near  major fishing por ts  where t h e  wholesalers a r e  
located. Direct  sa le  of t h e  c a t c h  t o  consumers by members of t h e  fisherman's family is a 
common marketing s t ra tegy but is not always possible due e i the r  t o  limited local  demand 

Auction 

processor processor 
Freezing and 

Local fresh fish 

meat, fish 
eggs, milk 

- 
Retailer 

Fig. 6.1. Structure of fish marketing and distribution in Indonesia. (Adapted from the Directorate General of Fisheries and Universitas 
Gajah Mada 1979). 



Fish auct lon halls typically a r e  l i t t l e  more  t h a n  a concre te  slab covered by a roof ,  
without walls. The s taff  which manage t h e  TPI usually a r e  housed in t h e  local  KUD of f ice  
located nearby. Only at auction halls located in major urban por ts  a r e  ice plants and cold 
s to rage  facil i t ies available. In t h e  majority of cases, what ice is available is brought by 
individual buyers who use it t o  pack purchases destined f o r  f resh  fish markets. 

The s ta ted  purpose of both t h e  TPIs and government loan programs channeled through 
KUUs is t o  break t h e  hold of local f ish buyers over  fishermen. Because only l imited sums 
of money a r e  available through government loan programs (Chapter Four), and because 
TPls have been established in only a f e w  of t h e  many coasta l  fishing communities, these  
programs have had minimal e f f e c t  on  t h e  majority of small-scale f ishermen and t h e  local  
buyers of thei r  catch.  Location of TPIs in t h e  largest  of t h e  small-scale fishing 
communities does  provide access t o  auctions fo r  t h e  maximum possible number of 
i ishermen given t h e  limited number of auction halls which currently exist  o r  a r e  likely to 
be  established in t h e  future. The c o s t s  of constructing and staffing a TPI in  a small  
isolatea iishing cornmunity would be  as grea t  if not g r e a t e r  than  those  incurred in larger  
communities and would benefit  f ewer  people. Moreover, organizing a n  e f fec t ive  auction 
in a small  cornmunity where only one  o r  a f e w  buyers a r e  present would be difficult  as t h e  
b a a s  f o r  cornpeti t ive bidding does not  exist  under such circumstances. 

As is indicated in Fig. 6.1, a wide variety of buyers a r e  involved in auctions held at 
TPIs, including processors, f resh fish wholesalers and local  buyers who a r e  t ied  at various 
points along t h e  i r e s n  and processed fish distribution chains. The proportion of t h e  
auctioned fish purchased by these  di f ferent  types  of buyers appears t o  vary f rom place  t o  
place. In Muncar, East  Java,  it appears t h a t  a substantial  portion of t h e  oil sardine c a t c h  
1s purcnased directly by local  processors through t h e  TPI. The high oil con ten t  of th is  
species causes  rapld decomposition and l imits its use in f resh fish markets  o the r  than 
those  in t he  immediate  vicinity of Muncar itself. Elsewhere, and especially at t h e  various 
TPIs located along Java 's  north coast  where access t o  f resh fish markets  is assured by 
good roads and proximity t o  major urban markets, a higher proportion of t h e  c a t c h  sold 
through t h e  TPI passes through f resh fish distribution channels. 

Fishermen selling thei r  c a t c h  at a TPI may d o  so  directly o r  through a broker who 
takes a small  percentage of t h e  purchase pr ice  in re turn  fo r  various services, t h e  most 
important  of which is assuring t h e  fishermen t h a t  they will b e  paid f o r  the i r  c a t c h  in a 
tirnely iashion. Local f resh fish buyers operating at TPIs and elsewhere frequently pay f o r  
thei r  purchases several  days a f t e r  taking delivery, by which t i m e  they have received 
payment h o r n  others  along t h e  distribution chain. Buyers of f ish t o  be processed may 
delay payments fo r  a n  even longer period. In some cases, t h e  broker will use his own 
financial  resources t o  pay fishermen on t h e  day t h e  c a t c h  is landed and will col lect  t h e  
purchase pr ice  f rom buyers at some l a t e r  date. These buyers may incur losses in the i r  
subsequent transactions and a t t e m p t  t o  pay fishermen a price lower than  originally 
promised. Brokers with knowledge of marke t  conditions a r e  be t t e r  ab le  than  fishermen t o  
resist such pressures. In act ing as a n  intermediary between fishermen and buyers t o  
secure  payment, and by providing immediate  cash  t o  f ishermen who must m e e t  daily 
operational costs,  brokers provide important  services t o  fishermen. 

Where TPIs exist, f ishermen have access t o  a relatively large  number of buyers 
serving diverse marke t s  at one cen t ra l  location. However, not a l l  fishermen sell  the i r  
c a t c h  through t h e s e  facil i t ies even where they have been established. In Muncar, 
canneries which process oil sardines purchase fish directly f rom local  buyers who act as 
financiers fo r  various types of fishing units, especially small  purse seiners which were  
introduced during t h e  mid-1 970s (Emrnerson 1975, 1980). The canneries pay a premium 
pr ice  fo r  oil sardines of high quality, and local  buyers who sell  directly t o  t h e s e  canneries 
d o  not have t o  pay t h e  8% auction f e e  charged at t h e  TPI. 

To date, no studies have been conducted comparing prices of f ish sold through TPIs 
with those  obtained by fishermen dealing directly with local buyers in  t h e  same a r e a  and 
for  t h e  s a m e  species. For f ishermen without c red i t  obligations e i the r  t o  t h e  KUD o r  a 
local  buyer, prices offered at t h e  TPI would have to be at l eas t  8% higher t o  m a t c h  



of capital  among local buyers and retailers. Under these circumstances, fishermen 
receive delayed payment for their catch, which may in turn necessitate their obtaining 
credit  trom suppliers of fuel or  other provisions necessary for  continued fishing 
operations. There is also t h e  possibility tha t  retailers or  local buyers may incur losses in 
their transactions and seek t o  reduce t h e  previously agreed upon price t o  be paid t o  t h e  
f ishermen. 

Fig. 6.1 suggests tha t  local buyers have access t o  many different distribution 
networks. Rarely is this t h e  case. In communities isolated by distance or  t he  absence of 
transportation from major centers  of demand for  fresh fish, local buyers may have no 
alternative t o  selling their fish t o  processors. Under such circumstances, these buyers 
may themselves be directly involved in processing the  catch. Where geographic location 
and the availability of transportation provide access t o  fresh fish markets, t h e  options 
available t o  local buyers may still be limited if they a r e  tied by loans t o  fresh fish 
wholesalers. It appears tha t  local buyers able t o  provide loans t o  fishermen often a r e  
linked t o  wholesalers who provide the  capital  for  such loans. This arrangement benefits 
t h e  wholesaler, t o  whom the  local buyer is obliged t o  sell t he  fish he purchases from 
fishermen who a r e  in turn tied t o  him. 

Fresh fish wholesalers 

Fresh fish wholesalers may be distinguished from other types of fresh fish buyers by 
t h e  amount of operating capital  they possess and by the  manner in which they distribute 
fish which they purchase. Universitas Diponegoro (1978) reported tha t  t he  largest buyers 
operating in t h e  port city of Pekalongan (Central Java) during 1976 had as much as Rp 5 
million capital  and distributed the  bulk of their purchases t o  markets in West Java. These 
wholesalers were followed in scale of operations by medium- and small-scale buyers whose 
capital  resources were rn t h e  ranges of Kp 300,000 - Rp 1 million and Rp 10,000-Rp 
100,000, respectively (Universitas Diponegoro 1978). The bulk of t he  fish handled by 
medrum- and small-scale buyers was sold directly t o  consumers in Central Java, including 
those in Pekalongan itself (Universitas Diponegoro 1978). Small-scale fish buyers sold t o  
consumers t he  majority of their fish within Pekalongan, while medium-scale buyers as a 
group sold equal proportions (38%) t o  retailers in Pekalongan and elsewhere in Central 
Java. 80th medium- and small-scale buyers were involved in distributing fresh fish t o  
markets in West Java (25% and 188 ,  respectively). In comparison, 82% of t he  wholesalers 
distributed i resh fish in West Java. While fresh fish wholesalers a r e  f a r  fewer in number 
than medium- and small-scale buyers, each wholesaler handles larger quantities of fish. 

On Java, f resh fish wholesalers operate out of such major fishing ports as Cirebon, 
Tegal, Pekalongan and Semarang along the  north coast  and in Cilacap on the  south coast. 
These major ports serve as the  base for  medium-scale fishing units (e.g., purse seiners 
and, prior t o  1980, o t t e r  trawlers). The large quantities of fish landed at these ports, t he  
ready availability of ice and access by road t o  major consumer markets elsewhere on Java 
greatly facilitate rapid accumulation and distribution of fish by these wholesalers. 
Outside of Java, fresh fish wholesalers also a r e  present in major fishing ports where 
access by road t o  urban consumer markets is possible (e.g., Belawan and Tanjung Balai t o  
Medan in North Sumatra). 

Fresh fish wholesalers on Java purchase and pack in ice fish transported by truck t o  
distributors located in major urban markets both inland and elsewhere along t h e  coast 
(e.g., Jakarta). These distributors in turn supply fresh fish retailers who sell t h e  ca tch  
directly t o  consumers. Beyond this simple description, however, l i t t le is known of t h e  
operation of fresh fish wholesalers and the  distribution networks which they supply. The 
authors a r e  aware of no studies which have examined t h e  nature of t h e  relationships which 
exist within these networks. Are local distributors and retail sellers tied t o  each other 
and t o  particular fresh fish wholesalers by credit  o r  other bonds? 



CHAPTER 7 

SOCIOECONOMIC FACTORS AFFECTING SMALL-SCALE FISHERIES DEVELOPMENT 

C. Bailey 

Abstract  

Basic demographic information available on small-scale fishing communities is 
reviewed, including causes  f o r  variability in community and household size, and 
di f ierences  in educational a t t a inment  between owners and crewmen. Information on  
occupational and geographic mobility among fishermen indicates a ne t  movement of 
agriculturalists  in to  fishing. 

Nearly half of all fishermen a r e  engaged in o ther  economic act iv i t ies  besides fishing, 
with farming being t h e  most important. The level  of dependence on fishing is seen t o  vary 
between islands and is largely determined by population density and t h e  re la t ive  
availability of land. A strong inverse relationship was found between level  of dependence 
on  fishing and household income. 

Ownership pat terns  and sharing systems a r e  described. Available d a t a  suggest l i t t l e  
concentra t ion of ownership of fishing assets. Sharing systems a r e  shown t o  be 
character ized by a high degree  of variability, although some of th is  variation appears  t o  b e  
structurally determined. 

Government programs designed t o  overcome const ra ints  to small-scale fisheries 
development a r e  reviewed. Two assumptions seem t o  govern program design and 
implementation: t h a t  middlemen who act as both financiers and fish buyers exploit 
small-scale fishermen; and t h a t  f ishermen a r e  re luctant  to adopt innovations in 
technology o r  social  organization. Arguments a r e  advanced calling in to  question t h e  
validity of these assumptions. 

Introduction 

In recen t  years, t h e r e  has been a growing awareness among Indonesian policymakers 
and researchers t h a t  fisheries management and development programs a r e  a f fec ted  not 
only by biological and technical  f ac to rs  but a lso  by socioeconomic conditions. The 
purpose of th is  chap te r  is t o  review t h e  nature  of socioeconomic relationships within 
fishing communities, particularly those  which a f f e c t  fisheries development programs. 
Special emphasis is given t o  conditions within small-scale fishing communities. This 
emphasis is justified by the re la t ive  importance of th i s  subsector (Chapter 3) and made  
necessary by t h e  virtual  absence of such information on  medium- and large-scale fisheries. 



reported no o ther  source  of income, lived in t h e  J a k a r t a  metropolis (DGF 1985). The 
rapld growth of medium-scale fisheries in Indonesia has great ly  increased t h e  number of 
f ishermen living in o ther  major population cen te r s  such as Cirebon, Pekalongan, Tegal and 
Sernarang on t h e  north coas t  of Java  and Belawan and Bagar Siapiapi on  t h e  Malacca 
Straits. 

The majority of Indonesia's fishermen, however, a r e  not urban dwellers, but reside in  
coas ta l  communities throughout t h e  archipelago. The largest  of these  rural  communities 
a r e  t o  be found, not surprisingly, on Java. The population of Muncar'in t h e  early 1970s 
included over 7,000 locally resident fishermen, not counting several  thousand seasonal 
migrants t o  t h e  a r e a  coming f rom Madura and elsewhere in East  Java  (Dwiponggo 1974). 
More typical  appear  t o  be t h e  t h r e e  communities studied by Collier et al. (1977) along t h e  
nor th  coas t  o i  Cen t ra l  Java,  which had populations between 1,900 and 2,400 in 1974. 

Outside o i  Java,  populations of th is  s ize  a r e  less  commonly found in  rural  fishing 
comrnunltles, with t h e  possible exception of those  on  Bali. The Balinese community of 
Tanjung Benoa on t h e  south coas t  had a reported 1980 population of 2,470 (GTZ 1982). 
The average population of seven fishing communities on t h e  neighboring island of Lombok, 
the rnost heavlly populated of t h e  Lesser Sunda Islands a f t e r  Bali, was less than  1,600 
(LTZ 1982). Fur ther  east In th is  chain of small  islands, averagegopulat ion size of coastal 
tlshlng communities is well below t h a t  of Bali and Lombok. Hembree (1980) reported a 
flshlng community with a t o t a l  population of only a f e w  hundred on t h e  island of 
Lembata. The smallest  coasta l  fishing community reported in t h e  l i terature,  however, is 
t h a t  studied by Colller (1980) in Centra l  Kalimantan Province, which ~ 2 %  comprised of 
only 40 households. 

Average household sizes arnong Indonesian fishermen a r e  between 5 and 6, with 
owners' households consistently larger than those  of crewmen (Table 7.1). Average 
household sizes for  both owners and crewmen on Java  a r e  smaller  than elsewhere. 
Moreover, household s izes  on Java  appear  t o  have declined substantially between t h e  
DGF's 1975 and 1980 Socioeconomic Surveys (from 5.6 t o  5.0 fo r  owners and f rom 4.7 t o  
4.1 f o r  non-owners; DGF 1976b, 1982e). Average household sizes among s o m e  categor ies  
of owners of inboard powered boats along t h e  Malacca and Makassar S t ra i t s  a r e  unusually 
high. I t  is not  c l e a r  whether t h e s e  ref lect  t h e  size of immediate  (nuclear and extended) 
families o r  also lnclude non-related household members  who res id t  with t h e  owner and a r e  
employed in  fishing-related act iv i t ies  o r  as domest ic  help. The definition of household 
rnernber used by t h e  DGF includes such non-related persons if they shared t h e  s a m e  
dwelling and kitchen faci l i t ies  as t h e  owner. Most Indonesian households (including those  
of fishermen) a r e  made  up of nuclear families, but as is t r u e  elsewhere in Southeast Asia, 
extended fanul ies  (grandparents, parents  and children) also represent a common household 
pattern.  

Table 7.1 also contains d a t a  on numbers of household members  who a r e  ac t ive  in t h e  
fishing industry, e i ther  as fishermen o r  in shore-based supportive roles. The most 
important  insight t o  be gained f rom these  figures is tha t ,  on average f o r  a l l  ca tegor ies  of 
fishermen for  which we have data ,  t h e  number of household members  employed in  
supportrve roles is grea te r  than t h e  number of people who actively engage in fishing at sea. 

The d a t a  in Table 7.1 also indicate possibly important  differences in t h e  degree  of 
d l rec t  lnvolvernent in fishing by owners of inboard powered boats along t h e  north coast of 
Java  compared t o  those  f rom t h e  Malacca and Makassar Straits. The d a t a  suggest t h a t  in 
t he  l a t t e r  two  areas,  owners a r e  much more  directly involved in fishing act iv i t ies  t h a n  in 
t h e  case o i  tnei r  counterpar ts  f rom Java,  who appear  more  inclined t o  hi re  capta ins  and 
crew. 

Age di f ference between owners and crewmen 

Variation in  household size may be  a t t r ibutable  in pa r t  t o  differences in t h e  a g e  
s t ruc tu re  between owners and crewmen, with owners tending t o  be somewhat older. 



Neither t h e  1 975 nor t h e  1 977 Socioeconomic Surveys repor t  ages  of fishermen, but t h e  
I973 Census conducted in Java,  Sumatra  and Bali did. On t h e s e  t h r e e  islands, 38% of a l l  
owners were  40 years  of a g e  o r  older, compared with 32% among al l  crewmen (Table 7.2). 
The 1980 Socioeconomic Survey (DGF 1982e) of t h e  north coas t  of Java  provides more  
recen t  c o n f i r m a t ~ o n  of th is  pa t t e rn  (41 % of al l  owners were  40 o r  older compared with 
27% of all crewmen). 

These data suggest t h a t  higher proportions of crewmen's households a r e  s t i l l  in the i r  
cnlldbearlng years. Moreover, on  average t h e  children of crewmen a r e  likely t o  be 
younger than those of owners, a f a c t o r  of part icular importance regarding male  offspring 
who In the i r  mrddle adolescence o f ten  begin thei r  ca ree rs  as fishermen and contr ibute  
thel r  earnlngs t o  t h e  household economy (Mubyarto et al. 1984). A fisherman who marr ies  
at a g e  20, for  example, wlll be  in his mid- t o  l a t e  th i r t ies  o r  ear ly  for t ies  before he  will 
have a son able t o  ]om him at sea. It  is at th is  s t a g e  in a household's development t h a t  
increasing Income makes  investment in boat and gear  practical, enabling some fishermen 
t o  sni f t  f rom t h e  s t a t u s  of crewman t o  t h a t  of owner. 

The data in Table 7.2 show that t h e  majority of a l l  f ishermen (both owners and 
crewmen) a r e  between t h e  a g e s  of 30 and 50. This probably is a n  a c c u r a t e  reflection of 
owners' ages, but may underestimate t h e  proportion of younger fishermen employed as 
crewmen. The 1973 Census was designed t o  make a full enumeration of a l l  fishermen, but 
lt 1s relatively easy t o  miss non-owners. This appears  t o  have been t h e  case in t h e  1973 
Census, which reported 254,000 owners but only 92,000 non-owning crewmen in t h e  t h r e e  
lslands covered (8PS and DGF 1979). (Numbers of crewmen a r e  also underrepresented in 
t h e  1975, 1977 and 1980 Socioeconomic Surveys.) I t  c a n  normally be assumed t h a t  
crewrnen would outnumber owners (Chapter 3). While t h e  d a t a  on owners in Table 7.2 
inay be reasonably accurate ,  those f o r  crewmen probably a r e  not, and in part icular 
underrepresent younger crewmen who may not y e t  have established households of the i r  
own. 

Education 

The limited educational background of Indonesian fishermen of ten  is used t o  justify 
the  dominant role o i  government officials  in guiding t h e  process of fisheries 
development. 

Prior t o  Independence in 1945, educational facil i t ies in Indonesia were  concentra ted 
In urban a reas  and f e w  rural  inhabitants, including most fishermen, were  ab le  t o  obtain 
iorrnal secular education. Since Independence, and particularly over t h e  past  1 5  years  o r  
so, educational opportunltles in rural a reas  have expanded. Many older f ishermen never 
had a n  opportunity t o  a t t end  a government school, though increasingly t h e  ranks of 
f ishermen a r e  being filled by younger men who have some formal  education. Still, many 
of t h e  more  rsolated coasta l  fishing communities lack primary schools. Moreover, 
secondary schools typically a r e  located in small  towns and cities ra the r  than in  rural 
areas. As a result, many children of f ishermen a t t end  primary schools located at some 
dlstance i r o m  thei r  home community and must t r ave l  even g rea te r  distances if they  a r e  t o  
a t t end  secondary school. Despite t h e  difficult ies and expenses involved, it is c lea r  t h a t  
parents  in iishlng communltles regard education as a n  important  means  of bet ter ing the i r  
children's llves and broadening the i r  employment prospects (Mubyarto et al. 1984). 

Table 7.3 contains data on  educational a t t a inment  among owners and crewmen in t h e  
t h r e e  a r e a s  covered by t h e  1975 and 1977 Socioeconomic Surveys. The highest proportion 
of t lshermen with no formal  education a r e  those  on t h e  north coas t  of Java,  including 
nearly half of all owners and 57% of all non-owning crewmen. By t h e  t i m e  of t h e  1980 
Socioeconomic Survey, these  figures had dropped slightly t o  44% and 53% (DGF 1982e; 
only aggregate  data for  a l l  owners were  available f rom t h e  1980 Survey). A study by 
Universitas Diponegoro (1980), which covered both t h e  north and south coas t s  of Java, 
lndlcated t h a t  on  average t h e r e  was no significant d i f ference in educational a t t a inment  



Tabel 7.3. Tingkat pendidikan nelayan pemilik (menurut jenis perahulkapal) dan nelayan pandega d i  pentei utara pulau Jawa, Selat Malacca dan Selat Mekassar, dalam per~entasi.~.' 
Table 7.3. Educational attainment of owners (by type o f  boat) and crewmen fmm the north coast of Java, Malacca Straits and Makassar Straits, in  percentagesa: 

Jenis perahulkapal 

Type of boat 

Rata-rata rumah tangga pemilikb 
Average of owners' householdsb 

Tanpa perahulwithout boat 

Perahu tanpa motor 
Non-powered boat 

JukunglDugout 
KecillSmall 
SedanglMedium 
Besarllarge 

Perahu motor tempellOutboard 

Kapal motor 
Inboard powered boat 

Nelayan pendega 
Nonowning crewmen 

Pantai utara JawalNorth coast o f  Java 

Sekolah 
Tidak Sekolah manegah dan 

bersekolah dasar atas 

No Primary Jr. and Sr. high 
schooling school school and above 

a~ersentasi dibulatkan dan tidak selalu berjumlah 100%. 
. Percentages are rounded and do not always total 100%. 

Selat MalakalMalacca Straits 

Sakolah 
Tidak Sekolah menegah dan 

bersekolah dasar atas 

No Primary Jr. and Sr. high 
schooling school school and above 

Selat MakassarIMakassar Straits 

Sekolah 
Tidak Sekolah menegah dan 

bersekolah dasar atas 

No Primary Jr. and Sr. high 
schooling school school and above 

%ate mengenai nelayan memeliki kapal motor d i  pantai utara pulau Jawa tidak dibedakan atas besarnya kapal. 
Date regarding owners of inboard ~owerad boats along the north coast of Java were not disaggregated b y  size gf boat. 

C~umber l~ource:  DGF (1978b). 



t h e  agricultural sec to r  before  becoming fishermen. This finding is not  surprising o r  unique 
t o  Indonesia. The open access na tu re  of marine fisheries resources acts as a magnet 
drawing t o  t h e  sea landless agricultural  laborers and o thers  who lack access t o  o ther  
productlve resources (Bailey 1 982, l983b; Smith 1 979). 

There  also exist  in t h e  l i terature,  sca t t e red  references  t o  more  l imited seasonal 
migration pat terns  among Indonesian fishermen, though l i t t l e  is known about  t h e  
socioeconomic character is t ics  of such short-term migrants. Probably t h e  largest  group of 
seasonal migrants a r e  f ishermen f rom Madura who t a k e  par t  in t h e  oil sardine fishery of 
t h e  Bali S t ra i t s  (Dwiponggo 1974). Seasonal migration of Javanese fishermen operating 
along t h e  Sunda S t ra i t s  is dic ta ted by weather  pa t t e rns  (Utzurrum 1982). During t h e  
northwest monsoon, t h e  coas t  of Lampung is less exposed than  t h a t  of West Java, and 
some i ishermen f rom Labuan and surrounding communities on Java  temporari ly shift  thei r  
operatlons. During the  southwest monsoon, they re turn  t o  t h e  more  sheltered wate r s  off 
West Java  together  with some fishermen f rom Lampung. Both groups opera te  as f a r  north 
as ban ten  Bay in the  Java  Sea. Similar seasonal shi f ts  in fishing operations occur along 
the north coas t  of Java. Mubyarto et al. (1 984), fo r  example, reported t h e  seasonal 
presence of f ishermen f rom East Java  in t h e  two  communities they studied in Centra l  
Java. 

No discussion of t h e  migratory habits  of Indonesian fishermen would be  complete  
without mentioning two  highly mobile e thnic  groups, t h e  Buginese and t h e  Bajao. The 
Buginese f rom southern Sulawesi a r e  noted t raders  and dominated inter-island t r a d e  prior 
t o  the arr ival  of t h e  Portuguese and Dutch in t h e  16th and 1 7th  centuries, respectively. 
To this day, Buginese t r aders  in large  sailing vessels continue t o  play a major role in 
t ranspor t  between t h e  islands of Sulawesi, Kalimantan and Java  (Horridge 1981). They a r e  
also excellent  boat builders whose skills a r e  much in demand elsewhere in t h e  archipelago 
(Nazaruddln et al. 1977). Buginese fishermen have been reported in South Sumatra  
Province (Collier 1980) and on t h e  island of Lombok (GTZ 1982). In th is  l a t t e r  area ,  they 
const i tu te  the only group of full-time fishermen. 

The Bajao a r e  a n  e thn ic  group sca t t e red  widely throughout insular Southeast  Asia. 
Within Indonesia, the i r  range appears  to extend f rom t h e  Riau Islands t o  t h e  coasta l  a r e a s  
surrounding Kalimantan and Sulawesi, with s o m e  groups reported in t h e  Lesser Sunda 
Islands. The Bajao a r e  o f ten  referred t o  as "sea nomadsll as traditionally they roamed 
sca t t e red  coral  a tol ls  and isolated coasta l  a reas  of larger islands, living aboard thei r  small  
boats  and occasionally erect ing temporary shel ters  in shallow protected waters. Soegiarto 
and Polunin (1'382) noted t h a t  many Bajao communities a r e  no longer nomadic. Nessa 
(1981) reported t h e  presence of Bajao in t h e  South Sulawesi community h e  studied. I t  
appears  f rom his study, and f rom observations by th i s  Review t e a m  in t h a t  community, 
t h a t  t h e  Bajao have only limited interactions with o ther  e thnic  groups, who tend t o  look 
down upon t h e  Bajao as socially inferior. Available evidence suggests t h a t  t h e  Bajao 
regard ilshing as a purely subsistence occupation, with limited involvement in marketing 
o r  o the r  aspec t s  of t h e  cash economy. 

Dependence on Fishing 

There  a r e  a number of economic advantages t o  having a diversity of income sources 
ra the r  than  depending on fishing as a sole source of income. Indonesian fisheries typically 
a r e  seasonal in nature, resulting in periods of serious underemployment among many 
flshermen. Especially t o r  small-scale fishermen, occupational specialization may not  
provlde a n  optimal level  of mater ia l  existence. 

Nearly half of all Indonesian fishermen obtain at leas t  p a r t  of the i r  income from 
sources o ther  t h a n  fishing (Table 7.4). This pa t t e rn  appears  t o  have remained relatively 
constant  during t h e  period of 1976-1982 fo r  which d a t a  a r e  available f rom t h e  DGF's 
annual F ~ s h e r i e s  Statistics. There  is, however, considerable variation between major 
island groups regarding t h e  degree  of dependence on fishing. The proportion of f ishermen 



coasta l  fishing villages. Where population pressure is less intense, a l ternat ive  economic 
opportunities a r e  more likely t o  exist  (e.g., in agriculture) and permit  a more diversified 
nousehold economy. 

A third t a c to r  which may explain increasing dependence on fishing is t h e  introduction 
o i  improved boats and gear  which a r e  designed t o  increase effect ive  fishing range and 
choice of available t a rge t  species. Insofar as these  developments a r e  successful in 
reduclng seasonal limitations in catch,  they will reduce t h e  need fo r  secondary 
ernployment during off seasons and encourage full-time ra ther  than part-time fishing. 
Moreover, t he  relatively large capi ta l  investment in such new fishing units compared with 
pre-existing boats and gear  also will favor occupational specialization. Those fishermen 
who invest in new boats and gear  tie up a large proportion of their  financial resources, 
which a r e  no longer available fo r  other  economic activities. 

The relationship between investment level and dependence upon fisheries varies f rom 
place t o  place. Almost a11 (82%) boat owners along t h e  Malacca Stra i ts  rely exclusively 
on fishing as their  sole source of income (Table 7.5). The only exceptions t o  this pat tern  
a r e  owners of dugouts (many o i  whom appear t o  be  peripherally involved in fishing as a 
minor part-t ime occupation) and owners of outboard powered boats (all of whom earn  a 
majorlty of their  income from fishing). 

Along the  west coast  of South Sulawesi Province, the re  is no c lea r  correlation 
between size or  type of boat and degree of dependence upon fishing (Table 7.5). Within 
this area,  only 22% of all  owners obtain their  en t i re  income from fishing, with t h e  highest 
proportion reported among owners of outboard powered boats (68%), followed by inboard 
powerea boats of t h e  5-10 GT class (55%) and boats dug out from large logs (49%). In th is  
area,  many dugout boats have been modified through t h e  addition of plank sidings and in 
thls to rm resemble in size and probable investment costs  large non-powered plank built 
boats (DCF 1978b). Insofar as this  is  true,  t h e  positive correlation between investment 
cost  and dependence on fishing appears t o  hold, at leas t  for  t h e  small-scale subsector. 
(Medium-scale fisheries in South Sulawesi a r e  relatively insignificant and as such not 
easily comparable t o  those of t h e  Malacca Stra i ts  . ) 

The fishing grounds within which small-scale f ishermen from these  two  a reas  opera te  
diXfer in important respects. Broadly speaking, conditions along t h e  Malacca S t ra i t s  a r e  
f a r  more uniform than is t h e  case along t h e  Makassar Straits. Fishing grounds of t h e  
Malacca St ra i t s  a r e  sheltered f rom t h e  northwest and southeast  monsoons while t h e  
Makassar Stra i ts  a r e  more exposed, particularly during t he  northwest monsoon. In t h e  
Malacca Straits ,  demersal  fisheries a r e  dominant, encouraged by a uniformly shallow sof t  
bottom. The i isheries of t h e  Makassar Stra i ts  a r e  more dependent upon migratory pelagic 
specles in deepwater fishing grounds, although there  also a r e  extensive a reas  of coral  reef 
and a narrow continental  shelf along this  coast. 

This g rea te r  diversrty of fishing grounds and c l imate  conditions in t h e  Makassar 
Stra i ts  places a premium on mobility, especially fo r  exploiting such locally important 
pelagic species as t h e  flying fish (Cypsilurus poecilopterus), which a r e  caught at a 
considerable d ~ s t a n c e  from shore. Under such conditions, t h e  use of outboard powered 
boats allows fishermen t o  t a k e  advantage of seasonal variations and exploit a wider range 
of iishing grounds than  those fishermen who rely on non-powered boats. This a t t r ibu te  has 
not been missed by local fishermen, and t h e  number of boats powered by outboard 
engines increased threefold between 1975 and 1979, and then doubled again ( to  over  7,000) 
between 1979 and 1983 (DGF -1977, 1981a, 1985) in large par t  through private investment 
ra ther  than due t o  government loan programs (Nessa 1981; see also Chapter 4). Da ta  f rom 
t h e  1977 Socioeconomic Survey show t h a t  a wider range of gear  types is used in 
conjunction with outboard powered boats along t h e  Makassar Stra i ts  than t h e  Malacca 
Stra i ts  (DGF 1978b). 

The degree of dependence upon fishing by boat owners along t he  north coas t  of Java  
1s lower than t ha t  in t h e  Malacca Stra i ts  but much higher than along t h e  Makassar S t ra i t s  
(Table 7.4). Da t a  f rom DGF's 1980 Socioeconomic Survey (Table 7.6) tend t o  support t h e  
hypothesis tha t  level of investment is positively correlated with dependence on fishing as 
a source of income. Owners of inboard powered boats had t h e  highest levels of t o t a l  



Tabel 7.6. Persentasi ketergantungannya nelayan pemilik dan nelayan pendega di pantai utara pulau Jawa atas usaha perikanan laut, 
menurut jenis perahulkapal, 1980.8 
Table 7.6. Percentage of owners and crewmen from the north coast of Java and extent of dependence upon marine fishing, by type 
of boat, 1980.8 

Jenis perahulkapal 

Type of boat 

Penuh 

Full-time 

Sambilan 
u t a m  

Part-time 
(major) 

Sambilan 
tambahan 

Part-time 
(minor) 

Tanpa perahu1Without boat 18.2 40.3 41 5 

Perahu tanpa motor/Nongowered boat 

Kapal motor dalam/lnboard 65.1 22 .O 12.9 

Nelayan pendegalhlon-owning crewmen 48.8 41.4 9.8 
- - - -- 

a~umberl~ource: DGF (1982e). 

in t n e  Malacca St ra i t s  and comparable t o  t h e  need faced  by those from t h e  Makassar 
Straits. However, fewer  alternatives a r e  available to Javanese fishermen than t o  those in 
South Sulawesi, f o r  reasons discussed above. 

Difterences in level of dependence upon fishing among owners between t h e  Malacca 
and Makassar S t ra i t s  and t h e  north coast of Java a r e  paralleled by similar differences 
among non-owning crewmen, though it is not possible t o  disaggregate crewmen by type  of 
boat on which they a r e  employed (Tables 7.5 and 7.6). Along t h e  Malacca Straits ,  80% of 
all crewmen were  reported t o  depend entirely on fishing fo r  their  income compared t o  
49% t rom the  north coast of Java  and only 5% of a l l  crewmen from t h e  Makassar Straits. 
Fishing as a source of income for  crewmen in t h e  l a t t e r  a r e a  is, nonetheless, important, as 
fully 80% of all  crewmen from t h e  Makassar S t ra i t s  reported t h e  majority of their  income 
belng derlved i r om fishing, compared t o  14% who claim less than half of their  income 
i rom this activity. 

Economic advantages of diverse income sources 

Maintaining a diversity of economic pursuits may be crucial  to t h e  long-term 
economic survival of many small-scale fishing households and communities. Fishing is a n  
Inherently risky occupation, both physically and economically, and where s tocks  a r e  
heavlly exploited o r  where marketing problems exist, fishing provides a particularly 
precarious livelihood. Under such circumstances, economic rationality encourages 
diversification ra ther  than specialization as a means of f lat tening ou t  f luctuations in  
income and reducing seasonal underemployment. 

One of the  more  important findings of t h e  DGFts 1975 and 1977 Socioeconomic 
Surveys u a s  that iull-time fishermen -- both owners and non-owning crewmen -- had 
lower household incomes than part-t ime fishermen. The 1977 Survey indicates tha t ,  with 
few exceptions, those  full-time owner-operators along t h e  Malacca and Makassar S t ra i t s  
who relied entirely on fishing had lower household incomes than  those in t h e  category par t  



the relative difficulty in obtaining access t o  land or  employment in t h e  agricultural sec to r  
in coasta l  Javanese communities. 

Fishing conditions along t h e  Makassar S t ra i t s  a r e  more diverse than those found in 
the Malacca Stra i ts  o r  off t h e  north coast  of Java, resulting in a wider range of boat and 
gear  combinations. Under such circumstances, a fisherman who during one season acts as 
owner-operator may seek employment as a crewman on a fishing unit owned by another 
during a particular season. Table 7.8 substantiates th is  observation. Nearly 10% of a l l  
owners report  that  their  primary source of household income comes f rom employment as 
crewmen, not as owners of their  own boats. Less than 2% from t h e  Malacca S t ra i t s  and 
t h e  north coas t  of Java  report  work as crewmen t o  be  their  primary source of household 
income. 

These d a t a  probably underrepresent t h e  ex ten t  t o  which owners of fishing units also 
Work as crewmen on boats owned by o ther  fishermen. The d a t a  in Table 7.8 ref lect  only 
those owners whose primary source of income is from employment as crewmen. The 
proportion of owners who earn  secondary incomes as crewmen is likely t o  be  even higher. 

Similarly, data from Table 7.8 probably underrepresent t h e  importance of non-fishing 
income as they report  only primary source (i.e., t h e  largest  single source fo r  a given 

Tabel 7.7. Rata-rata pendapatan per rumah tangga nelayan pemilik dan nelayan pendega menurut jenis perahulkapal dan ketergan- 
tungannya pada usaha perikanan laut d i  Selat Malaka dan Selat Makassar, 1977, rupiah x 1,000.~ 
Table 7.7. Average household income among owners and crewmen b y  type o f  fishing boat and degree o f  dependence upon marine 
fisheries i n  the Malacca Straits and Makassar Straits, 1977, i n  rupiah x 1,000.~ 

Selat MalakalMalacca Straits Selat MakassarlMakassar Straits 

Sambilan Sambilan Sambilan Sambilan 
Jenis perahulkapal Rata-rata Penuh utama tambahan Rata-rata Penuh utama tambahan 

Part-time Part-time Part-time Part-time 
Type o f  boat Average Full-time (major) (minor) Average Full-time (major) (minor) 

Rata-rata semua perahulkapal 
Average o f  all types o f  boat 

Tanpa perahu1Without boat 

Perahu tanpa motor 
Non-powered boat 

Perahu motor tempel1Outboard 

Kapal motor 
Inboard powered boat 

Nelayan pendega 
Non-owning crewmen 

a~umber l~ou rce :  DGF (1978b). 



Boat ownership 

Table 7.9 presents data on numbers of fishing boats, and of ownership units and 
average numbers of boats owned by fishing establishments for different categories of 
boats. Medium- and large-scale fishing boats and establishments are necessarily lumped 
together as it i s  not possible to  differentiate between these subsectors on the basis of 
boat type (Chapter 3). From Table 7.9, it appears that ownership of boats i s  widely 
distributed rather than concentrated -- an average of 1.1 boats per fishing establishment 
-- wi th slightly more concentration in ownership in the medium- and large-scale 
subsectors than in the small-scale subsector. 

Tabel 7.9. Jumlah perahulkapal perikanan laut, jumlah rumah tanggalperusahaan perikanan laut, dan ram-rats nombor perahulkapal 
per rumah tanggalperusahaan, menurut subsektor dan jenis perahulkapal, 1 9 8 2 ~  
Table 7.9. Number o f  fishing boats, number o f  fishing establishments and average number o f  fishing boats per establishment, b y  sub- 
sector and type o f  fishing boat, 1 9 8 2 ~  

Rata-rata nombor perahul 
Jumlah Jumlah rumah t nggal b kapal per rumah tanggal 

Subsektor Jenis perahulkapal perahulkapal perusahaan perusahaan 

Number o f  Number o f  Average number o f  boats 
Subsector Type o f  boat boats establishments b per establishment 

Skala kecil 
Small-scale Tanpa motor (jumlah) 

Without engine (total) 21 5,466 198.71 1 

JukunglDugout 102,454 
Kecil,'Small 70,683 
SedanglMedium 36,096 
BesarlLarge 6,263 

Perahu motor tempel 
Boat w i th  outboard engine 55,265 

Skala sedanglbesar 
Medium-llargescale Subtotal 

< 5 G T  
5-10 G T  
10-20 GT' 
20-30 G T  
30-50 G T  
50-100 G T  
100-200 G T  
> 200 G T  

a~umber l~ou rce :  DGF (1984). 
b~umlah  semua rumah tanggalperusahaan perikanan 304,752, akan tetapi sebanyak 27,844 tidak rnengunakan perahulkapal. 
The total of all fishing establishments is 304,752, but  27,844 o f  these do  not  operate fishing boats. 

Gear ownership 

In 1982, the DGF reported over 404,000 active fishing gear owned by nearly 305,000 
fishing establishments, including 28,000 establishments which fish without the use of boats 
(uGF 1984). (Most fishing establishments without boats probably are part-time 



This complexity is heightened by t h e  role which fish buyers o r  o the r  f inanciers play in 
mobilizing investment credit.  Many fishermen identified by t h e  DGF as owners may 
control  daily fishing act iv i t ies  but not  t h e  financial resources e i ther  fo r  investment o r  
operating capital. In some communities, these  buyers o r  the i r  representatives e x e r t  
considerable control  over t h e  local  fishing community (Lewangka 1977; Nessa 1981; 
Utzurrurn 1982). These relationships a r e  not necessarily exploitat ive (see below), but t h e  
degree  of control  exer ted by financiers o f ten  blurs t h e  distinction between owners and 
fishermen who opera te  t h e  boats  of others. There  have been a number of reports of f ish 
buyers o r  o the r  f inanciers who effect ively  control  I 0  o r  more  fishing units  in Sumatra  
(Collier 1 %SO), South Suiawesi (Nessa 1981) and Java  (Utzurrum 1982). I t  is not likely t h a t  
such concentra ted control  over fishing units, widespread throughout Indonesia, is ref lected 
rn the DGF's data on  ownership patterns.  

The rssue of ownership is fu r the r  confused by kinship relationships between ac t ive  
i lshermen and those  who own boats and gear  but d o  not t a k e  a n  ac t ive  role in fishing 
actlvitles. The iamily  histories documented by Mubyarto et al. (1982) along t h e  north 
coas t  of Centra l  Java  provide valuable insights regarding inter-generational relationships 
within ilshlng communities. 

Typically, a young man begins his c a r e e r  as a crewman, working e i the r  with his f a t h e r  
o r  another  owner within his community. His wife, and l a te r  his children as they  grow 
older, become involved in various shore-based act iv i t ies  re la ted t o  fishing, including 
processing the  catch or  in small-scale retailing. As t h e  family accumulates  capi ta l  and as 
the  man gains experience rn fishing, they may purchase a used fishing unit and become 
owner-operators. With skill, luck and frugality, th is  family may be  ab le  t o  purchase a new 
iishing unit and over  t rme they may c o m e  t o  own several  boats. As t h e  sons grow up, they 
a r e  likely t o  i ind employment on thei r  fa ther ' s  boat  o r  boats. The fa ther ,  as h e  grows 
older, may cease ac t ive  fishing and concen t ra te  on shore-based activities. His sons 
gradually take control  o i  daily fishing operations with t h e  fa the r  earning a share  of t h e  
proceeds of t he  catch as owner. Under such circumstances,  t h e  share  taken by t h e  f a t h e r  
may not follow the standard sharing system prevailing in t h a t  community. His sons will 
have young tarnilies with children in school, and will have g r e a t e r  needs than  t h e  f a t h e r  
and mother  alone. The ac tua l  distribution of shares  is likely t o  ref lect  t h e s e  di f ferent ia l  
needs. 

The study by Mubyarto et al. (1982) provides a detailed account of t h e  r ise and fa l l  of 
family fortunes. There  appears  t o  be  a high degree  of vert ical  mobility among fishing 
households which is re la ted t o  t h e  constant  depreciation of boats and g e a r  and t h e  need 
fo r  constant  reinvestment. Several family histories a r e  presented describing how through 
frugality and hard work, a poor family achieved ownership of half a dozen o r  more  fishing 
unlts. The reverse also is true: o ther  families beset  by difficulties, particularly ill health, 
iorced t o  sell off boats and o ther  assets. Descendants of local  families, which at one  t i m e  
were  among t h e  local  economic eli te,  a r e  now among t h e  community's poor while o ther  
households have dramatically improved the i r  economic position. 

Sharing Systems 

The examination of sharing systems provides valuable insights in to  social  and 
economic relationships within fishing communities. The manner in which t h e  proceeds 
f rom the sale of t h e  catch a r e  distr ibuted among owners and non-owning crewmen re f lec t s  
t h e  respective value placed on capi ta l  and labor as fac to rs  of production. However, 
sharing systems a r e  based on  more  t h a n  economic calculations. 

Diversity of sharing systems 

Within the small-scale subsector, t h e r e  is considerable variat ion in sharing systems. 
Aminah and Widjayanti (1980) studied a fishing community in Muncar, East  Java  and 



cash values shown in Fig. 7.1 a r e  based on t h e  study of Mallawa (1 982) in Labuan, West 
Java. In th is  case, the  owner does not t ake  par t  in fishing and t h e  captain  receives an  
addltlonal halt share. 

On larger Doats equipped with gear  t h a t  a r e  more labor intensive, such as payang 
seines and purse seines, t he r e  is a grea te r  degree of functional specialization among 
crewmen, and this is reflected in t h e  sharing system. Nonetheless, t h e  manner in which 
t h e  proceeds of t h e  ca t ch  a r e  distributed is conceptually simple, as shown in Fig. 7.2. 
This example i l lustrates t h e  sharing system of payang seines in Labuan (also based on 
Mallawa 1982). In th is  case, there  a r e  1 3  fishermen each  with specified responsibilities 
but only two  recelve more than  one share  due t o  t h e  special importance of their  tasks. 

In o ther  areas,  t h e  sharing system is more complex, and crewmen obtain a dif ferent  
number of shares depending on their  tasks. One example of a sharing system used f o r  a 
payang seine reported by Aminah and Widjayanti (1980) is shown in Fig. 7.3. (These 
authors dld not provide costs-and-earnings data,  making it impossible t o  impute  cash  value 
for  the  various shares  received.) In comparing Fig. 7.2 and 7.3, it is obvious t h a t  t h e  
system used in Muncar is more complex. Another major difference is in t h e  proportion of 
ne t  receipts which accrue  t o  t h e  owner (46% in Labuan and 59% in Muncar). The main 
dlf ierence In these two  cases is t h a t  in Muncar, t h e  owner obtains a separa te  share  f o r  t h e  
Doat and gear  t o  cover cos t s  of depreciation. 

Nessa (1981) reported two  different sharing systems used fo r  a a n  seines in South 
Sulawesi depending upon whether a fish a t t rac t ion  device, rompon fr-g similar t o  t h e  
Philippine payao), is used. The sharing system used fo r  payang selnes which use  this  
a t t rac t ing  device is illustrated in Fig. 7.4. In th is  case, separa te  shares a r e  given t o  t h e  
owner of 'boat, engine, ne t  and rompon; t h e  l a t t e r  typically is owned by t h e  fish 
Duyer/financier, who also earns  a single share  as a return on his loan. The only o ther  . . 

major dl f ierence is tha t ,  according t: Nessa, t h e  boat captain  and t h e  individual crewmen 
each receive equal shares, with no additional share  given t o  t h e  captain. 

Hasil kotor 
= Rp 1,335,000 

Gross receipts 

Biaya operasi 
= Rp 1,045,810 

Operating costs 

Hasil bersih 
= Rp 289,190 

Net receipts 

( 26 bagianlshares I 

12 bagianlshares 14 bagianhhares 

Rp 155,708 

11 Orang pendegalCrewmen 
1.7 bagianlshares 1.3 bagianlshares 1 bagian per orang11 share per crewman 

Fig. 7.2. Sharing system and average monthly income of owners and fishermen operating poyong 
seines in Labuan, West Java, 1981. (Source: Mallawa 1982). 



Structural  determinants of diversity 

The existence of diversity in sharing systems is well-documented in t h e  available 
literature, but t o  d a t e  t he r e  have been no comparative studies which seek t o  explain t h e  
source o r  sources of th is  variation. Differences within individual fishing communities 
probably a r e  a t t r ibutable  t o  such personal fac to rs  as kinship and a r e  explainable as such, 
but d i f ferences  between communities and regions may be t raceable  t o  such s t ructural  
variables as the relative availability of labor and capi ta l  in a particular case. 

Within t h e  Indonesian economy as a whole, and certainly within t h e  small-scale 
i lsherles subsector, labor is in abundant supply relative t o  capital. The limited a l ternat ive  
occupational opportunities available t o  fishermen in coasta l  communities tend t o  depress 
the  opportunity cos t  of labor. Under such circumstances, non-owning crewmen find 
themselves In a weak bargaining position relative t o  those who control  sca rce  capi ta l  
resources, i.e., the  owners of fishing boats and gear. However, as with any broad 
generalization, t he r e  a r e  variations in t h e  degree t o  which this  is so, as is illustrated in 
t h e  following comparison of payang seine sharing systems in Muncar, Labuan and Tanete  
l i ~a t t ang .  

Among these th r ee  communities, it is obvious t h a t  fishing unit owners in Muncar earn 
a hlgher proportion of ne t  receipts than do  those from Labuan and Tanete  Riat tang (Fig. 
7.2, 7.3 and 7.4). As a working hypothesis based on existing studies and visits t o  e ach  of 
these th r ee  communities, it can  be argued t ha t  t h e  opportunity cost  of labor in Muncar is 
well below tha t  in Labuan and Tanete  Riattang, and t h a t  this is a key fac tor  in 
determining differences in sharing systems among these  t h r ee  areas. There a r e  no d a t a  
available which directly measure opportunity cos t s  in these  t h r ee  communities, but 
significant differences in labor supply and economic a l ternat ives  t o  fishing provide 
evidence t o  support this working hypothesis. 

Payang selne fishing in Muncar is highly seasonal with t h e  primary t a rge t  species 
being the  011 sardine which en te rs  t h e  Bali Stra i ts  between t h e  months of September and 
March. During this season, several  thousand fishermen from t h e  relatively poor island of 
Madura and elsewhere in East Java  swell t h e  ranks of local fishermen. Prior to 1974, 
payang seines dominated oil sardine production (Dwiponggo 1974; Emmerson 1975) but 
have since been surpassed by t h e  more efficient purse seines which employ fewer  
crewmen per fishing unit (Emmerson 1975). Emmerson (I  980) noted t h a t  between 1974 
and 1977, average incomes quadrupled fo r  some 600 households whose fishermen were  
fo r tuna te  enough t o  find employment on purse seines, but fo r  thousands of o ther  
'households, real  income a f t e r  inflation actually declined. Under such circumstances, 
t he r e  1s considerable competition among fishermen t o  obtain a place on a fishing boat, and 
owners have no difficulty in obtaining a n  adequate  crew. Limited opportunities in 
agrrculture o r  in o ther  sectors  of the East Javan economy fur ther  weaken t h e  bargaining 
posltlon of crewmen. 

Conditions in Labuan and Tanete  Riat tang differ markedly f rom those in Muncar. In 
both areas, iisheries resources appear capable of absorbing increasing fishing e f for t  
(Nessa 1981; Utzurrum 1982; see also Chapter 2). The existence of competit ion among 
owners fo r  adequate  labor in Tanete  Riat tang was noted by Nessa (1981), who observed 
that owners of stationary lif t ne t s  found it necessary t o  adjust t h e  sharing system t o  
a t t r a c t  crewmen. In Labuan, local boat owners and financiers have actively encouraged 
i ishermen and even non-fishermen t o  migrate  t o  t h a t  a r e a  on a permanent basis due  at 
least In par t  t o  the  recent  and rapid increase in numbers of fishing units financed through 
government credi t  programs. Between 1979 and 1981, t h e  number of fishing units in 
Labuan increased (from 220 t o  430) and t h e  number of fishermen grew by nearly 1,000 
(from 1,465 t o  2,406) (Utzurrum 1982). 

In contras t  with Muncar where labor is abundant, in Tanete  Riat tang and Labuan, 
t he r e  is some degree of competit ion among owners t o  a t t r a c t  crewmen. This may explain 
t he  higher proportion of ne t  receipts a l lo t ted t o  c r ew  in  those two years. Moreover, t he r e  
appears  t o  be  a wider range of a l ternat ive  economic opportunities available t o  fishermen 



t h e  majority of Indonesian small-scale fishermen readily adopted nylon netting due t o  t h e  
clear advantages of synthetic materials over natural fibers. The rapid increase in t h e  use 
of outboard motors also suggest innovative behavior. Only a small proportion of those 
fishermen now using motorized boats have been the  beneficiaries of government loan 
programs (Chapter 4). The majority of those adopting this innovation have mobilized their 
own resources (either personal savings or loans from local financiers) for investment in a 
technology which offered clear benefits. New gear types such as trammel nets and small 
purse seines also have been readily adopted by small-scale fishermen in Indonesia. Studies 
elsewhere In Southeast Asia indicate similar adaptive behavior among small-scale 
fishermen in Malaysia (Bailey 1983b; Firth 1966) and the  Philippines (Spoehr 1980). 

This 1s not t o  gainsay the  need for  appropriately devised training programs and 
extensron services. However, these programs need t o  be designed based on a n  accurate  
understanding of t he  problems which need t o  be addressed. The common perception tha t  
small-scale fishermen a r e  bound by tradition and a r e  irrational and unwilling t o  accept  
positlve change does not reflect reality and hinders effective communication between 
government officers who would act as change agents and the  group of people they a r e  
trylng t o  help (t3alley 1983a). 

Resource management 

Sustainable small-scale fisheries development cannot be divorced from policies of 
resource management and allocation. Indonesian policymakers have made clear their 
understanding of t he  need for  balance between development and management, and have 
made courageous decisions affecting t h e  allocation of access t o  resources among 
competing users. The government's imposition of a ban on virtually all  trawling outside of 
t h e  Arafura Sea is an  action without parallel among tropical developing countries. While 
leginmate concern exists regarding the  potential for over-exploitation of coastal 
resources by large numbers of small-scale fishermen, especially off t he  north coast  of 
Java, t he  trawler ban had a positive effect on employment and income distribution within 
the flsherles sector. 

Eflorts t o  encourage increased exploitation of fishing grounds in t he  eastern half of 
t h e  archipelago depend on establishing a market for t h e  ca tch  (see Chapter 6). Available 
evidence suggests t ha t  abundant stocks of small pelagic species a r e  present in these 
waters and that these species would find ready consumer acceptance on Java as a salted 
sundrred product (Bailey et al. 1985). The key problem is forging this link between centers  
of supply and demand. A central  issue is t h e  control of t he  Java market by a small 
syndicate who may tee1 their position threatened by sudden increases in supply from areas  
outslde their control. 

Marketing and credit  programs 

Most of t h e  government's development energies have been devoted t o  marketing and 
credl t  programs which include elements of technical training and other extension services 
(Chapter 4). These development activities involve establishment of village unit 
cooperatives (Koperasi Unit Desa or  KUD) and fish auction halls (Tempat Pelelangan Ikan 
or TPI). 

The staft of both the  KUD and the  TPI a r e  government personnel, and their 
responsibilities include organizing fishermen within these related institutions and 
provldlng extension and training services. Extension and training activities by officers of 
provincial Fisheries Services also use KUDs and TPIs a s  focal points. The funds for credit  
programs come from government banks, notably t h e  Bank Rakyat Indonesia (BRI). These 
funds generally a r e  disbursed t o  KUD members upon recommendation of t h e  KUD's staff. 
Loans a r e  repaid from the  proeeeds of t h e  ca tch  auctioned at the  TPI. 



c a t c h  o r  d requests f o r  additional loans (e.g., fo r  consumption purposes) a r e  not granted.  
In t h e  compet i t ive  a tmosphere  among buyers in Muncar, fishermen c a n  easily shi f t  f rom 
one  buyer t o  another, and buyers seek t o  maintain t h e  loyalty of thei r  suppliers by 
providing loans which formalize the i r  relationship with successful fishermen. The bonds 
oi deb t  in this si tuation a r e  not res t r ic t ive  and se rve  t h e  in teres ts  of both parties. Buyers 
a r e  assured of a constant  supply of fish f o r  marketing, and fishermen a r e  assured of a 
marketing ou t le t  fo r  thei r  catch.  Fishermen also enjoy a reliable source of c red i t  f o r  
Investment and operational expenses as well as loans f o r  household consumption. 

Muncar is one  of t h e  largest  fishing communities in Indonesia, and competi t ion 
between buyers t o  establish permanent working relationships with fishermen in th is  
community may not hold elsewhere. In small  coasta l  fishing communities where only one  
o r  a f e w  buyers exist, these  may e x e r t  monopolistic o r  monopsonistic control  over 
marketing. Even under these  circumstances,  however, social  pressures within t h e  
community may se rve  t o  l imit  t h e  power of middlemen. 

Unfortunately, insufficient information exis ts  t o  determine whether, o r  under what 
crrcurnstance, middlemen ea rn  excessively large  prof its f rom thei r  twin roles as financiers 
and buyers. To calcula te  profi t  margins, it would be necessary t o  obtain information on 
t h e  size of outstanding debts, including c red i t  provided for  investment,  operational cos t s  
and personal needs. An opportunity cost  of th is  capi ta l  c a n  then  be  assigned, perhaps 
using ln teres t  r a t e s  in a bank savings account (which would be at leas t  12%). 

As a n  l l lustrat lve example, consider t h e  case of a fisherman using a scad gill ne t  in 
South Sulawesi. Average lnvestment cos t s  f o r  a fishing unit using th is  t y p e  of gear  a r e  Rp  
630,000 (Nessa 1981; see Table 5.6). Using 12% as opportunity cos t  fo r  capital ,  a 
middleman who covered t h e  en t l re  investment cos t  of this fishing unit would need t o  
obtaln Kp 75,60O/year t o  equal his earnings f rom a savings account. Average annual gross 
recelpts  fo r  this gear  were  Rp 1,316,000 (Nessa 1981; see Table 5.7). If th is  represented 
t h e  pr ice  pard t o  f ishermen a f t e r  10% of t h e  market  price has been deducted by t h e  buyer, 
the buyer's margin f rom this  deduction would be approximately Rp 146,000 (Rp 146,000 + 
Kp 1,316,000 = Rp 1,462,000 x .90 = Rp 1,315,800). This indicates a re turn  t o  capi ta l  
invested of 23%, a higher r a t e  than  t h a t  earned at a bank. However, when t h e  risks 
Inherent in fishing a r e  considered, th is  does not  represent a n  unreasonable re turn  t o  
investment. 

Such simple calculatrons, however, d o  not t a k e  in to  account t h e  possibility t h a t  t h e  
t isherman may have provided p a r t  of t h e  investment himself (e.g., t h e  boat) and borrowed 
only pa r t  of t h e  t o t a l  capi ta l  cos ts  fo r  th is  fishing unit. Neither d o  they t a k e  in to  account  
repayments t o  t h e  principal of t h e  outstanding deb t  made during t h e  course  of t h e  year, o r  
t h e  possiblhty of additional debts  incurred due t o  poor fishing o r  personal emergencies. 
Obviously, t h e  r a t e  of return t o  a buyer's invested capi ta l  would increase as t h e  amount  of 
debt decreased. On t h e  o ther  hand, t h e  amount  of outstanding indebtedness may increase 
over t u n e  due  t o  loans t o  replace a worn-out net ,  engine repairs o r  personal consumption 
needs. 

There  u virtually no information available on t h e  ex ten t  of indebtedness and 
repayment history. These m a t t e r s  a r e  important in the i r  own right, and cr i t ica l  t o  
understanding the  na tu re  of t h e  relationship between middleman and fisherman. 

The majorlty of small-scale f ishermen rely on local  middlemen fo r  loans and a r e  
likely t o  continue t o  d o  so. Between 1974 and 1981 in East  Java  Province, only 1,348 
i lshermen received KIK loans (Hot ta  1982), compared with a t o t a l  of nearly 179,000 
i ishermen reported in t h a t  Province in 1981 (DGF 1983a). The availability of official  
c red l t  through t h e  Pola BIMAS program, introduced as a result of Presidential Decree  No. 
39 in  1980, increased t h e  amount  of loan funds available t o  small-scale f ishermen by R p  
22 bllllon (Hot ta  1982). Average loans per  recipient under th is  program a r e  approximately 
Kp 2 milllon, indicating tha t  11,000 fishermen may have benefit ted f rom th i s  program. 
This is a substantial  number but a small  proportion of a l l  possible beneficiaries. Hot ta  
(1982) notes  t h a t  in Demak (East Java), more  than  1,400 applications were  received f o r  
Pola BIMAS loans. Because of funding limitations, only 250 applications were  approved. 



The grea te r  flexiblity of local middlemen compared with government agencies in 
providrng loans also w t r u e  in loan repayment. As noted above, fishermen with loans f rom 
mlddlemen make payments on t h e  outstanding principal only when t h e  value of thei r  c a t c h  
1s high. In contrast ,  loan repayments under official  c red i t  programs a r e  less flexible. 
Keclplents o i  government loans a r e  required t o  sell thei r  c a t c h  at a TPI where a fixed 
percentage of the  gross value (typically 1 5%) is withheld f o r  loan repayment. In addition 
t o  this, auctlon fees of between 5% and  10% a r e  charged at t h e  TPI t o  cover 
administrat ive costs,  enforced savings and revenue f o r  local governments. Auction f e e s  
and loan repayments combined t o t a l  20-25% of t h e  gross earnings. One result  of th i s  is 
t he  undocumented but widely reported p rac t i ce  of f ishermen with government loans 
selling par t  o r  a l l  of thei r  c a t c h  at sea o r  at landing places o ther  than  t h e  TPI. This 
i rus t ra tes  e f i o r t s  t o  obtain loan repayments and undermines t h e  reliability of landings 
data recorded at t he  TPI ( ~ i l i m o v s k y  1978). Fishermen with loans f rom local  middlemen 
a r e  less llkely t o  seek a l ternat ive  marketing ou t le t s  fo r  the i r  c a t c h  due  t o  the i r  g r e a t e r  
ilexibilrty in repayments; t h e  desire of f ishermen t o  maintain a good relationship with 
the l r  buyers; and t h e  local knowledge and c o n t a c t s  which middlemen have developed in 
thel r  own particular areas. 

I t  is important t o  no te  t h a t  small-scale f isheries development e f fo r t s  t o  d a t e  have 
iocused primarily on major cen te r s  of fishing activity. KUDs and TPIs tend t o  be 
established rn larger fishing communities where they c a n  benefit  g rea te r  numbers of 
frshermen than  could be served were  such organizations t o  be established in smaller  
comrnunitres. However, as government c red i t  programs tend t o  be  distr ibuted through 
KUDs, and repayments obtained through TPIs, t h e  absence of t h e s e  organizations means  
that government development programs have little impact  on  small  o r  isolated fishing 
communities. 

Conclusion 

Desprte t h e  recent  increase in research activity,  the re  remain a number of cr i t ica l  
gaps  rn our knowlege of small-scale fishing communities. These gaps  include inadequate 
descriptive d a t a  on basic character is t ics  of t h e  fishing population and inadequate 
understanding of relationships between owners and crewmen and between fishermen and 
mlddlemen. 

Most of t h e  existing socioeconomic research on  small-scale fisheries in Indonesia a r e  
narrowly focused on part icular issues defined by t h e  government agencies t h a t  commission 
such studres. This problem-oriented research s t ra tegy  has t h e  advantage of addressing 
speclf LC issues of in teres t  t o  policymakers, but o f ten  leads t o  such narrowly defined 
research designs t h a t  key variables and relationships a r e  not examined. The problem of 
narrow focus is exacerbated by t h e  shor t  t i m e  f r a m e  allotted t o  such research projects, 
which l imit  researchers t o  t h e  use of quick survey methodologies t h a t  provide quant i ta t ive  
d a t a  but little quali tat ive understanding of community dynamics o r  relationships between 
people Involved in t h e  small-scale subsector. 

There  is a pressing need f o r  basic ethnographic research on fishing communities in 
Indonesia. The study by Mubyarto et al. (1984) is virtually t h e  only study of th is  type. 
There  also is a need for  more  focused research examining t h e  social  relat ions of 
production and marketrng in Indonesia's f isheries sector. Given t h e  g r e a t  e f f o r t  being 
expended t o  sever  t h e  tles linking fishermen and buyers, it is surprising t h a t  no detailed 
examination of the na tu re  of th is  relationship has been conducted. 



technological f ac to rs  as they determine t h e  pace  and direction of change. Both social  and 
blologlcal screntists  have roles t o  play in assisting policymakers, but they will be  most 
e i i e c t r v e  if they coordinate the i r  efforts. 

Resources 

The DGF est rmates  t h a t  to ta l  maximum sustainable yield (MSY) fo r  a l l  marine 
resources wrthin Indonesia's jurisdiction t o  be  approximately 6.5 million tonnes (t) per 
year, including both ter r i tor ia l  waters  and t h e  Exclusive Economic Zone. In 1983, t o t a l  
marine fisheries c a t c h  was just under 1.7 million t, approximately 26% of th is  est imate.  

I t  would be simplistic, however, t o  assume t h a t  production can  be  more  than  trebled 
over exrstrng levels. The data upon which to ta l  MSY has been calculated a r e  of uneven 
quallty and may overs ta te  sustainable yields. Easily exploitable resources c lose  t o  major 
populaton cen te r s  (and hence markets)  tend t o  be under heavy fishing pressure and o f fe r  
lrttle scope for  increased landings . Areas where potential  fo r  increased production exists  
generally a r e  located in deep ofishore waters  and/or at g r e a t  distance f rom established 
frshing por ts  and marketing outlets. 

Three Issues requrrrng iu r the r  study a r e  raised by t h e  foregoing: t h e  adequacy of 
existlng s tock assessment d a t a  and t h e  accuracy of es t imated MSY; how fishing e f fo r t  in 
heavily exploited waters  might be  managed on a sustainable basis; and if t h e  expansion of 
irshrng e i f o r t  in to  offshore waters  is econornically viable. 

Stock assessment 

Estrmates of MSY presented in th is  Review a r e  based on a number of d i f ferent  
sources with varying degrees  of reliability. The most a c c u r a t e  d a t a  available a r e  derived 
f rom demersal  s tock  assessment surveys of t h e  Java  Sea and t h e  Malacca S t ra i t s  which 
show tha t  these resources a r e  fully exploited . The pelagic oil sardine fishery of t h e  Bali 
St r iu ts  also has a t t r a c t e d  considerable research and in this geographically limited a rea ,  it 
has been possible t o  establish catch-per-unit-effort (CPUE) d a t a  indicating t h a t  th is  
i ishery IS fully exploited rf not depleted (Sujastani 1982). 

Ueyond these  partrcular resources, available information for  s tock  assessment 
purposes largely depends on comparisons between landings d a t a  and indirect  e s t imates  of 
expected yields, which in turn  a r e  based on  primary production, extrapolations f rom yields 
obtained in  srrnilar tropical  fishing grounds or  t h e  results  of exploratory fishing surveys. 
The problem of inadequate d a t a  is particularly serious regarding pelagic resources. Many . 
es t imates  of demersal  resources, particularly in deeper waters, also lack a f i rm database. 

Pas t  s tock  assessment research e f f o r t s  have focused on a reas  where levels of fishing 
e i f o r t  have raised concerns regarding resources depletion. Research t o  monitor these  
fishing grounds clearly must continue. Given l imited numbers of research vessels and 
staii trained in  s tock  assessment methods, it will not  be  possible t o  assess t h e  s t a t u s  of 
fishery resources In more  than  a few additional areas. The decision on where t o  
concen t ra te  e i f  o r t  should focus  on a r e a s  which have been identified f o r  special  
development emphasis in  order t o  monitor t h e  impact  on s tocks  of increased fishing effort .  

Stock assessment is but one  of many informational needs pertaining t o  marine  
irsheries in  Indonesia. To make  more  eff ic ient  use of staff  and funds, d a t a  collection 
activrt ies should se rve  a cross-disciplinary spectrum of needs. For example, 
location-specific information on t h e  impact  of fishing e f fo r t  on s tock  abundance c a n  b e  
collected together  with d a t a  on  cos t s  and earnings of part icular types  of fishing units. 
Thrs coordrnation of e f f o r t s  between economists and marine biologists o f fe r s  c l e a r  and 
mutual advantages. In such a combined effor t ,  researchers c a n  provide development 
planners with t h e  information necessary t o  e s t i m a t e  levels of fishing e f fo r t  which will 
ensure  both profi table operations and resource sustainability. 



and  food t o  support  extended fishing trips. Profi table exploitation of fishing grounds at 
g r e a t  dlstance f rom established por ts  may require purse seiners of t h e  300-600 GT class. 
The economic viability of these  larger units, however, is not  well-established, though 
t h e r e  a r e  several  such units  operating within Indonesia. The regular sighting of illegal 
foreign flshing vessels, especially in t h e  Banda Sea, suggests t h a t  t h e  potential  f o r  
profitable ilshing operations in this a r e a  exists, but ac tua l  economic performance will 
need t o  be monltored by t h e  analysis of costs-and-earnings data.  

Supply and Demand 

Per  cap l ta  t ~ s h  consumptlon on Java  is approximately 6 kg/yr. Elsewhere in  
Indones~a,  per  capr ta  consumptlon of f ish is t h r e e  t i m e s  o r  more  t h a t  on Java. Dietary 
preferences  d o  not  explain di i ferences  of th i s  magnitude. J a v a  represents a major market  
with substantial  unmet  demand. Providing a n  adequate  supply of f ish t o  t h e  100 million 
people living on tha t  island will not  be  a n  easy task. Meeting th i s  challenge not only 
would have a significant Impact on t h e  nutritional s t a t u s  of many Javanese, especially t h e  
poor, but  ~t a lso  represents a major opportunity t o  establish a marketing ou t le t  fo r  t h e  
catch of i ishermen f rom t h e  eas te rn  half of t h e  archipelago. 

Limited local  marketing opportunities and t h e  absence of reliable a l ternat ive  ou t le t s  
have been prime fac to rs  in  discouraging increased fishing e f f o r t  in many a r e a s  outside 
Java. Eifor ts  t o  increase  fish supply on Java  will depend on  establishing eff ic ient  
marketmg and distribution channels t o  bring fish f rom a r e a s  of abundant supply t o  Java. 

S t a t e  f isheries enterprises, particularly P. T. T i r t a  Raya Mina ( the  main function of 
which is flsh marketing), have t h e  potential  t o  play a major role in  t h e  rationalizing of t h e  
cur ren t  imbalance between supply and demand. To date, however, much of t h e  basic 
miras t ruc tu re  ( ice plants, cold stores, ca r r i e r  boats, por t  facil i t ies and distribution 
channels in the form of a "cold chain" f rom por t  t o  re ta i l  out le t )  is not ye t  in place. 
Moreover, the  experience of P. T. T i r t a  Raya Mina indicates t h a t  t h e r e  a r e  o ther  
problems besides lack of infras t ructure  which act as const ra ints  in t h e  eff ic ient  
d l s t r ibu t~on  of fish t o  Java  f rom elsewhere in t h e  archipelago. These include consumer 
re luctance t o  a c c e p t  f rozen fish, preference f o r  s o m e  species (e.g.,. small  pelagics) r a the r  
than o thers  (e.g., skipjack tuna) and problems in  wholesale and re ta l l  distribution. 

The problem of consumer preference will be  overcome through experience and 
product promotion. The more  difficult constraint  t o  overcome is t h e  l ack  of a n  
established distribution channel. The nature  of relationships among fishermen, local 
buyers, wholesale dealers  and re ta i l  f i sh  sellers has not  been adequately examined. I t  is 
cornmonly sald that a small  group of wholesalers control  fish marketing on Java, but no 
studles have been conducted on th is  important issue. Neither a r e  t h e r e  studies available 
on wholesale o r  re ta i l  price fluctuations, o r  t h e  c red i t  needs of local  retailers. 

Incomes and Standards of Living 

The t h r d  major goal of i isheries development programs in  Indonesia is t h e  raising of 
incomes and standards of living among fishermen, especially those  within t h e  small-scale 
subsector. The government has al located large  sums of money fo r  c red i t  programs t o  
increase  productivity per unit and hence incomes of individual fishermen. Through t h e  
provision of such loans and t h e  creat ion of a l ternat ive  marketing channels associated with 
KUDs and TPIs, it is hoped that t h e  present dependence of small-scale f ishermen upon 
middlemen who act both as financiers and buyers of f ish will be  reduced. 

These development programs represent a systemat ic  a t t e m p t  t o  t ransform t h e  
economic basis of small-scale fishing. As in any major process of change, some 
individuals and groups a r e  likely t o  benefit  more  t h a n  t h e  others. By examining t h e  
progress of these programs, researchers could contr ibute  to a sharpening of program focus  



c o a s t  of Sumatra) t h e r e  a r e  local  universities which a r e  actively involved in 
fisneries-related research. These universities might be commissioned t o  conduct 
costs-and-earnings studies, with collection of d a t a  in t h e  field conducted by s tudents  who 
could use t h e  d a t a  t o  m e e t  the i r  own degree  requirements. No s tudent  is likely t o  spend 
a n  e n t i r e  year  on such research but it might prove possible t o  schedule field research of 
several  s tudents  in  one  community during t h e  course  of a single year. 

These s tudents  would work under the  supervision of a facul ty  member  who would be 
responsible for  t h e  preparation of a f inal  report. This approach would provide support f o r  
students '  iield research and allow a more  sys temat ic  approach t o  t h e  collection of 
costs-and-earnings data. These data also  would provide a basis f o r  fu r the r  research on 
o ther  aspec t s  of fisheries development in t h e  sample  communities by t h e  universities 
involved. 

Costs-and-earnings data a r e  of fundamental  importance t o  understanding fishing as 
a n  economic activity. They provide a basis fo r  measuring incomes of owners and 
crewmen, and c a n  contr ibute  t o  more  rat ional implementation of fisheries development 
programs. Such d a t a  also would provide understanding of important socioeconomic 
relationships which exist  between fishermen and t h e  buyers of the i r  catch.  

The collection of rel iable costs-and-earnings data ,  despi te  t h e  difficult ies involved, 
should be  given a high priority in  f u t u r e  research efforts. As noted above, t h e  study of 
c o s t s  and earnings c a n  be combined with t h e  collection of catch-and-effort d a t a  f o r  s tock 
assessment purposes. Such collaboration between economists and marine  biologists would 
reduce the  cos t s  of data acquisition and help clarify t h e  relationship between availability 
and  economic exploitation of fisheries resources. 

Consequences of development 

Li t t le  is known about t h e  impact  of development on small-scale fishing communities. 
The Indonesian government has init iated sys temat ic  e f fo r t s  t o  promote  changes (e.g., 
credit ,  technological innovation, new marketing channels) which a r e  bound t o  have a 
profound impact  on  small-scale fishing communities. It is important t o  evaluate  t h e  
consequences of such changes as they a f f e c t  various groups both t o  measure  program 
successes and t o  predict  and thus  minimize t h e  likelihood t h a t  t h e  benefits  of 
development will negatively af iect some groups. 

I t  is, f o r  example, obvious t ha t  government loan programs cannot  se rve  all possible 
recipients. Nelther will it be possible fo r  every fisherman to gain access t o  motorized 
boats  o r  improved fishing gear  e i the r  through c red i t  programs o r  personal savings. 
Cer ta in  dislocations also might be involved if established marketing relationships, which 
include informal c red i t  ties, a r e  changed by t h e  introduction of a government-sponsored 
a u c t ~ o n i n g  system operated by local  KUDs. 

In reviewing i i sher ies  development programs (Chapter 4) and t h e  implementation of 
these programs in  small-scale fishing communities (Chapter 7), it is c lea r  t h a t  t h e  
benefits  of development a r e  unequally shared. In a reas  where t h e  available resource is 
heavily exploited, the  introduction of improved fishing technologies may negatively a f f e c t  
non-adopters. Competit ion fo r  a l imited resource may occur  both among small-scale 
f lshermen and between small-scale f ishermen and  those  in t h e  medium-scale subsector. 
Within the  small-scale subsector itself, competi t ion between fishermen using motorized 
and non-motorized boats is a n  issue of growing importance. Available evidence indicates 
considerable variation i n  fishermen's incomes even  within a single community. Will 
encouraging t h e  use  of motorized boats  and  more  e f fec t ive  fishing gear  increase  t h e s e  
inequa l i t~es?  

National development policies call fo r  equitable distribution of economic opportunity 
f o r  all Indonesians. In view of this, and in a n  e f f o r t  t o  spread t h e  benef i ts  of f isheries 
development programs as widely as possible, government c red i t  programs fo r  t h e  
construction of new fishing units a r e  being modified t o  promote  joint ownership. The  



pressing need for  expanded research effor t  by social scientists t o  describe and analyze t h e  
soclal context in  which fisheries development programs operate t o  provide guidance t o  
policymakers. 

Research Priorities for t h e  Future 

A recommended research agenda for Indonesia's marine fisheries sector may be 
summarized as follows: 

1. In t he  iield of stock assessment, research priorities include: 

* More adequate assessment of pelagic stocks generally, and speci- 
iically In areas  where expanded fishing effor t  is likely t o  occur. 

* More adequate assessment of coastal fisheries resources exploitable 
by small-scale fishermen, with particular emphasis given t o  areas 
where these resources a r e  under heavy fishing pressure and where 
development programs aimed at improving small-scale boats and gear  
a r e  being given special emphasis. 

2. Research priorities in fisheries economics include: 

* The collection and analysis of costs-and-earnings data. 
* The study of marketing and distribution channels generally and 

analysis of t he  feasibility of increasing t h e  supply of fish t o  
Javanese consumers through inter-island trade. 

3. In t he  broad field of socioeconomics, research priorities include: 

* The study of t h e  consequences of development and change within 
the small-scale subsector. 

* 8road studies on the  social relations of production and marketing. 

For a developing nation such as Indonesia, research efforts need t o  be linked directly 
t o  development programs. Given manpower and funding limitations, i t  is  necessary t o  
establish prlorltles t o  ensure tha t  research is directed t o  t h e  informational needs of 
policymakers. The short list of research priorities proposed above by no means covers t h e  
range of possible topics tha t  might usefully be addressed. It does, however, include issues 
which a r e  dlrectly related t o  fisheries management and development programs. 

Many of these research issues should be addressed by teams of researchers 
representing more than one discipline. At present, there is a tendency for marine 
blologlsts and soclal scientists interested in marine fisheries t o  work in isolation. Neither 
i lsh nor fisherman recognize disciplinary distinctrons. More t o  the  point, policymakers 
concerned wlth fisherres management and development require information both on human 
and iwheries resources. Stock assessment research is of fundamental importance t o  
iisherles management and development programs but is most useful when combined with 
iniormatlon which provides a n  understanding of t h e  social and economic context of 
resource exploitation. Conversely, socioeconomic studies of fishing communities divorced 
from a realistic appraisal of existing fisheries resources provide limited insight into 
development potentials. 

A multldlsclplinary approach t o  t h e  study of fisheries management and development 
issues would provide a more integrated body of knowledge appropriate t o  t he  needs of 
policy makers and administrators seeking t o  reconcile t he  of t en  differing requirements of 
flsherles management and development. 
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