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 INDONESIA BOBLME NATIONAL REPORT 
 

BAY OF BENGAL LARGE MARINE ECOSYSTEM (BOBLME) 
“COVERS PART OF THE INDIAN OCEAN AND THE STRAITS OF MALACCA 

AS INDONESIAN ENVIRONMENTAL PROFILE” 
 
 

1. INTRODUCTION 
 

1.1. Aim of the National Report 
 
An important recognition to approach the need to improve and develop the Large Marine 
Ecosystem (LME) approach and sustainable ocean resources, concerning many related 
institutions in carrying out and enhance their efforts to maintain its existence.  One of the 
programs is the Bay of Bengal Program (BOB-P), a regional fisheries project executed 
by FAO (Figure 1.1).  The BOBLME-P would give a broad range of regional fisheries 
and environmental issues; examine the similar impacts on the management of living 
marine resources and the ecosystem as a whole, propose means of mitigating the 
effects to ensure continued sustainable use for future generations.   Indonesia, should 
make a fast track in conserving its marine ecosystem through implementing activities to 
prevent, reduce, and control degradation of marine environment, so as to maintain and 
improve its life-support system, productive capacity; develop and increase potential 
marine living resources to meet human nutritional needs, as well as social, economic, 
and developing goals; and promote the integrated management and sustainable 
development of coastal areas and marine environment. 
 
The BOBLME-P is developed as a result of UNEP’s Governing Council discussions, 
which has set in motion the step to launch a program covering the coastal waters of 
Bangladesh, India, Maldives, (Pakistan) and Sri Lanka, in May 1982.  Lately, it 
becomes a broader area covering four other countries: Myanmar, Malaysia, Thailand 
and Indonesia.  It was also stated that the Asia’s astonishing variety of cultures, 
political, economic and social systems, matched by diversity of its environment: ship-
crowded straits, island groups, wide gulfs, peninsulas, shallow estuaries-and some of 
the most heavily populated countries in the world, where more of 400 million people rely 
on fish for much of their protein source. The Indonesian waters interact to the BOB-P 
cover the Malacca Straits and part of the Indian Ocean, and the Andaman Sea.  Two 
dominant provinces, namely Nanggroe Aceh Darussalam (NAD) and North Sumatera 
Province have direct interaction, where two other provinces: Riau and West Sumatera 
have less. 
 
Common problems found throughout the coastal and marine environment, which still 
occur up to now, are i.e.: oil pollution from off-shore and on-shore operations, the tanker 
traffic, blast fishing on coral reefs, chemical used to stun fish, still practiced by the local 
people, destruction of mangrove forests and wetlands i.e. by changing natural resource 
into large fish ponds; loggers operators caused sedimentation, siltation from the 
agriculture lands and coastal development, including contamination from the sea salt 
extraction and the thermal effluents. Domestic and industrial sewages dumped via river 
basins straight to the seas, food processing wastes, sand mine tailings, are obviously 
affecting the critical habitat of i.e. shellfish ecosystem, sea-grass beds and other living 
resources. 
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Figure 1.1:  Number of Fish Species Biodiversity by FAO Area 
 

 
 
The BOBLME-P National Report was compiled and arranged based on the existing data 
of fisheries and marine resources through desk studies, secondary data and field 
surveys. It is also completed with important inputs from several stakeholders in four 
provinces mentioned above. There was only limited data related to fishery and marine 
resources in NAD Province due to problem in communication and the fact that this 
province is still beyond reach.  
 
The national report main objective is to inform and bring forward some status of 
and threat to living marine resources and the coastal marine ecosystem (CME) in 
the ‘Indonesian part of the BOB’, emphasizing on fishing activities in the straits of 
Malacca as well as in the Indian Ocean, with part of it also facing the Andaman 
Sea.  Several environmental updated issues related and encountered by 
Indonesian fisheries will also be reported, mainly the impact of environmental 
degradation caused by other activities, such land based as well as sea based 
source of pollution.  This national report is prepared to be synthesized and assessed 
from the existing information on the status of marine resources and the environment of 
the BOBLME.  These studies also identified transboundary issues that threatened the 
resources and health of the coastal and marine ecosystem as well as proposing 
recommendations to address and mitigate these problems through coordinated action.  
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1.2. Large Marine Ecosystem (LME) 
 
‘A Strategy for The Seas, The Regional Seas Program (RSP) Past and Future’ (Peter 
Hulm, April 1983), stated: “In the decade since the United Nations Conference on the 
Human Environment (Stockholm, 5-16 June 1972), that UNEP, has made its RSP and 
indispensable part of the international environmental scene.  It has stimulated the 
adoption by participating Governments of a series of unique legal agreements designed 
to protect shared environmental interests.  Its monitoring and assessment program 
have provided a scientific basis for determination of regional priorities and policies.  And 
the sound environmental management promoted by UNEP has come to offer our best 
hope of protecting marine life and coastal resources in areas threatened by hasty 
and ill-conceived development.  The fate of RSP rests ultimately in the hands of 
governments.  UNEP can coordinate activities, but it is up to the Governments to carry 
out the pledge they make. That, as with most questions of environmental protection and 
management, requires a continuing commitment, and is likely to remain an unfinished 
story”. 
 
Sherman, et. al, (1998, page xi), stated that in recognition of the need to improve 
prospect of the ocean resources sustainability and development, in 1992 the UNCED 
(United Nation Convention on Environmental Development), issued a declaration on the 
oceans recommending that nations of the globe prevent, reduce, and control 
degradation of marine environment, so as to maintain and improve its life-support 
system and productive capacities; develop and increase potential marine living 
resources to meet human nutritional needs, as well as social, economic, and developing 
goals; and to promote the integrated management and sustainable development of 
coastal areas and marine environment. 
 
In many parts of the world, long-term sustainability of coastal ecosystem as a resource 
for supporting healthy economies appears to be diminishing, both developed and 
developing countries are being stressed from toxic effluents, habitat degradation, etc.   
An excessive nutrient loading falls out from aerosols, loses of living marine resources 
from pollution and over-exploitation (growing demands of fish).  A long list of global 
conventions, declarations, treaties and agreements for conserving natural resources and 
improving global environmental condition had been carried out but, none of the above 
international institution was establish to empower and reconcile the needs of individual 
nations with those of the global community of nations in taking management actions to 
ensure long-term sustainability of marine resources and ecosystem. 
 
UNCED’s identification for global action includes: biodiversity, climate change, and 
international waters.  Through Global Environment Facility (GEF) facilitations, LME as 
one of its focal areas for funding international water projects had been included.  LME 
are relatively large regions of ocean space, of 200,000 km2 or greater. 
  
Human interaction with LME and their living marine resources has resulted in 
accelerated disturbance and perturbation of their condition.  LME are being subjected to 
increase stress caused by many factors, in their condition.  The utility of LME as a 
unifying regional approach to marine resource assessment and sustainability, discussed 
in a symposium on status and future of LME of the Indian Ocean, held in Mombassa, 
Kenya in 1993, attended by Marine specialists from 19 countries, presenting papers 
including the ones describing a forward-looking strategy for assessment and 
management of The BOB-Ecosystem.  Publication of the peer reviewed papers and 
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arranged in a volume, which is written into four sections:  (1) Assessment and 
sustainability of LMEs, (2) Pelagic Ecosystems, (3) Case Studies, and (4) Management 
and Governance. 
 
LME’s concept:  According to Sherman (1998, page 5), the inclusion of a 
scientifically based strategy that monitors and assesses the changing states and health 
of ecosystem was an essential component of an ecosystem management regime, by 
tracking key biologic and environmental parameters.  From this perspective, marine 
ecosystem assessment and monitoring, defined as a component of a management 
system that includes regulatory, institutional, and decision making aspects relating to 
marine ecosystems, and therefore would include a range of activities needed for 
management information on ecosystem conditions, contaminants, and resources at risk. 
 
A successful comprehensive coastal ecosystem assessment and monitoring system 
should include conceptual and numerical modeling capability, laboratory and field 
research, time-series measurements, data analysis, synthesis and interpretation, and a 
capacity for initiating the effort with preliminary or scoping studies.  Mitigating actions to 
reduce stress on marine ecosystems are required to ensure long-term sustainability of 
marine resources.  The principles adopted by coastal states under the terms of 
UNCLOS, have been interpreted as supportive of management of living marine 
resources and coastal habitats from an ecosystems perspective.   
 
Achievement of UNCED goals require the implementation of a new paradigm, aimed at 
greater integration of highly sector approaches in solving problems of coastal habitat 
degradations, marine pollution, and over-exploitation of fisheries mostly caused by highly 
competitive occurs in the ‘near shore’, than has been practiced in the ocean monitoring 
and management, by coastal nations during most of the time.  An ecological frame work 
that maybe useful in achieving UNCED objectives, is the LME Concept.   
 
LME, are areas with increasing stress from growing exploitation of fish and other 
renewable resources, coastal zone damage, habitat losses, river basin runoff’s, dumping 
of urban wastes, and fallout from aerosol contaminants.  The LME are regions of ocean 
space encompassing coastal areas from river basins and estuaries, on out to the 
seaward boundary of continued shelves and the seaward margins of coastal current 
systems.  They are relatively large ocean regions characterized by distinct bathymetry, 
hydrographic, productivity, and tropically dependent populations. The theory, 
measurement, and modeling relevant to monitor the staging states of LME are imbedded 
in reports on ecosystems with multiple steady states and on the pattern formation and 
spatial diffusion within the ecosystem. 
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2.  INDONESIAN MARINE ECOSYSTEM INTERACT TO BOB-P  
 
2.1 Geographical Location and Boundary 
 
Northern part of Sumatra Island, which consists of four provinces: Nanggroe Aceh 
Darussalam (NAD), North Sumatra, West Sumatra and Riau (Figure 2.1), are the 
Indonesian portions, which directly relate to the BOBLME area.  Based on the 
measurement; the total area of BOB-P in Indonesia is + 490.000 km².  The report tries to 
bring forward some status and threat to living marine resources in the Indonesian Bay of 
Bengal area with more emphasis on fishing activities and several environmental issues 
encountered by Indonesian fisheries:  A part of the Malacca Strait is on the eastern part, 
and on the western part is the Indian Ocean.  The coverage of all four provinces could 
be seen on the map, as follows: 
 

Figure 2.1.:  Map of ‘northern’ Sumatra (covering four provinces, portion  
                of BOBLME Program) 

 
 
The Strait of Malacca borders the provinces of NAD, North Sumatra and Riau.  Fisheries 
activities take place all along the Strait but tend to be concentrated from the North of 
Rupat Island to Lhokseumawe.  Fisheries in the Strait of Malacca are of small-scale, 
while similar to those at the other parts of the country, more unpowered boats are used 
in this area, and neighboring countries fisheries practices are also of much influence.  
The Strait of Malacca serves as the main sea-lane for tankers and cargo ships crossing 
between the Indian Ocean and the South China Sea.  Due to the narrow and shallow 
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character of the Strait’s water, particularly in the Southern part, this area is susceptible to 
tanker accidents.  Such accidents will surely affect the livelihood of many fisheries in 
their area.  On the other side, as a part of the Indian Ocean, the waters of western 
Sumatra serves as the fishing grounds for purse-seiners to catch pelagic fish resources 
as well as long liners to catch tuna and tuna like species as a target species.  As in the 
other parts of Indonesia, the inherent productivity of coastal resources system in the 
Strait of Malacca and Northern part of the Indian Ocean is being reduced by various 
activities, such as: 

• Intensive exploitation of fishing activities 
• Deforestation (of mangroves) 
• Accelerated run off associated with soil erosion 
• Sedimentation 
• Oil pollution 
• Sewage 
• Pesticide and Industrial Pollution 

 
2.2. Extension Area of Indonesian BOB-P 
 
The BOB-P encompasses the continental shelf off the Maldives, Sri Lanka, and 
Indonesia, where tuna is abundance; the nutrient-rich upland reverie basins and the 
unique sunder bands mangrove ecosystem of India and Bangladesh that support a host 
of finfish and shellfish species of commercial significance; and the valuable coral reefs of 
Malaysia, Thailand, and Myanmar.  The Bay has definite and distinct features – relating 
to bathymetry, hydrographic, productivity, and tropically dependent populations – that 
characterize it as a LME.  The BOBLME followed the lines of the ecosystem, as ‘the 
scientific boundaries’, while other seas and LMEs have historically been broken up for 
management along ‘the political lines’.  
 
Each component of the Bay contributes as a unique and essential component to the 
ecosystem, all areas could benefit from an integrated management approach that 
considers the influences to the marine environment from land-based resources. Many of 
the food fishes living in the BOB will migrate to other parts of the Bay, during the 
different seasons to offshore banks and inshore areas in the southern and eastern 
reaches of the Bay, as part of a feeding and spawning migration cycles spread along the 
entire LME. 
 
In fact, North Sumatra and Riau Provinces had been studied in many aspects of 
researchers in relatively much broader ways, than the other two provinces, since the 
Strait of Malacca is always considered as a critical and high important Strait by at least 
three nations, Indonesia, Malaysia and Singapore.  Moreover, it is also important as part 
of significant ‘plot’ of the South China Sea (SCS).  While, contrary, it was also found out 
that North-western Sumatra Island, particularly the one facing the Indian Ocean and the 
Andaman Sea, limited studies had been carried out. 
 
When this report was established, collecting primary data and information concerning 
part of NAD province tend to be an obstacle that is due to the unrest situation which still 
occur up to now.  The steps had been taken based on the secondary data and 
information available, i.e. by interviewed electronic mails or other mode of 
communications, and supports by a series of field survey to the related regions and local 
responsible authorities.  
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2.3. Oceanographic Condition 
 
The main aim of the BOBLME-P (which is a remarkable joint exercise of key fisheries 
and environment administrators and expertise), exercising and examining the questions 
of sustainable fisheries and food security for about 400 millions of people (stakeholders) 
particularly in the Bay’s fisheries, to turn ‘stewards’ to help care for fisheries and the 
supporting marine ecosystem throughout the region  
 
The BOBLME has over the years tried to integrate the environment and socioeconomic 
concerns with its member countries’ into national pilot programs.   It is wished that the 
programs can bring about an ‘ecosystem’s thinking’ approach towards resolving Bay-
wide issues, an approach necessary for true stewardship?  The question is significant 
because member countries of BOBMLE, recently urged a stronger regional focus in 
addressing common fisheries and ecosystem issues.   
 
In the survey report of Aglen et al. (1981, in Chua 1997) in the West Coast of Sumatra 
shown the presence of a pronounced cline thermo between 100 and 125 m.  Above the 
thermo cline the mixed layer is rather homogeneous, with temperatures of 28-29° C 
throughout, and salinity is low at about 33 psu, which can be explained by the circulation 
pattern.  Suyarso (2002) shows physical condition of water in the Strait of Malacca 
(Table 2.1), which is at the maximum: 32.228 psu (2001, a bit lower than in 1981). 
 
Table 2.1.: Distribution of Water Temperature (º C), Salinity (psu), and Turbidity (ntu) 
                 and Light Transmission (%) in the Malacca Straits, September 2001. 
 
Parameter  Depth Layer Minimum Maximum 

Surface 29.205 30.012 
10 m 29.194 29.786 

Temperature (ºC) 

25 m 29.157 29.760 
Surface 27.110 30.025 
10 m 28.308 31.936 

Salinity (psu) 

25 m 28.559 32.228 
Surface 0.40 23.42 
10 m 0.70 37.17 

Turbidity (ntu) 

25 m 1.00 31.10 
Surface 4.11 83.84 
10 m 2.73 84.29 

Light Transmission  
(%) 

20 m 6.57 83.70 
Source: Indonesian Science Institute, Research and Development Center for 
              Oceanography (September 2002) 
 
Based on temperature distribution value, it could be assumed that water masses with 
high value of salinity 33‰ is water masses come from the Indian Ocean, which when 
entering Strait of Malacca move down under water masses comes from the South China 
Sea or Java Sea through the Strait of Karimata. It is recognized that water comes from 
strait of Karimata and South China Sea having temperature at more than 30°C take 
place surface down to 20 m depth.  The influence of Rokan river waters is considerably 
felt far to 30 miles from the Coast of Sumatra. 
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Recent study (August 2001 in Suyarso, 2002) on bio-oceanographical condition through 
the observation on the abundance of phytoplankton in the Malacca Straits showed that 
the genera of Chaetoceros contribute around 24%, than followed by Eucampia 14%, 
Pseudonitschia 12%, Thalassiothrix 10%, Thalasionema 9%, Stepanopyxis 8%, 
Bacteriastrum 7% and Dytilum 5%.  The estimate abundance of phytoplankton gave a 
value of 49 million cel/m³.  Compare with study carried out during the year of 1980s the 
estimate were at 1.2 to 2.6 million cel/m³ shows the recent situation were extremely 
different. While, in the western Part of Sumatra (Praseno et.al, 2000), especially 
because of the effect of Indian Ocean, there are several phytoplankton founded mainly 
in Bungus and Bayur Bays, where most dominant species is Dinoflagellata. 
 
Figure 2.2 and Figure 2.3. shows two Monsoon Current maps of a ‘small part’ of 
Indonesia portions, covering the Western, Eastern and Northern tips of Sumatra island 
that are facing parts of the Indian Ocean and of the Malacca Strait.  The figures show 
the distinguished directions (shows by the arrows) in February and in August of the 
years.    
 

Figure 2.2. Surface currents in February (Wyrtki, 1961). 
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Figure 2.3. Surface currents in August (Wyrtki, 1961). 
 

 
 
 

Based on the management of CME it is important to consider the environmental water 
conditions which is determined by, i.e. major and minor current pattern, including the 
current tide, salinity, temperature, precipitation, etc.  The nature bio-geographical 
conditions is also a must to be taken into account, since the numbers of biodiversity 
contents will show the richness of the resource (in particular fish stocks availability).  The 
extension of BOBLME Indonesian area encompasses a high range of bio-diversity as 
well as it’s divers physical conditions, which copes relatively shallow waters in the strait 
of Malacca, and deep water of the Indian Ocean, mostly at the western part of Sumatra 
main island with only about 100 meters in the near shore. 
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 3.  NATURAL RESOURCES EXPLOITATION, UTILIZATION AND 
THREATS 

   
3.1. The Status of Living Marine Resources:  Fishery Sector 

 
The Indonesian fisheries sector mainly divided into two sub-sectors, (1) fishing, carried 
out in the marine and open waters such as rivers and lakes, and (2) aquaculture, applied 
in marine, brackish water areas and open waters include fresh water ponds. 

 
(1) Marine Capture Fisheries 

The average of fish density in the Strait of Malacca waters for in all water layers (5 m 
depth - close to the bottom), ranging between 303-2,501 fishes/1000 m³.  Based on fish 
density analysis, the potential fish resource for large pelagic is: 25,560 tons per year and 
for small pelagic resource, is: 124,840 tons per year. 
 
Indonesia has two main sub areas in terms of BOBLME’s part: the Malacca Strait and 
the Indian Ocean (along the western part of Sumatra), which work towards developing 
and improving understanding of the capture fisheries, the uncertainties surrounding 
Indonesian catches. Those efforts are significantly important as the General Directorate 
for Capture Fisheries (DGCF) and Research Center for Capture Fisheries (RCCF) 
concerns.  It was with this background that Indonesian scientists began to discuss since 
1974 (Sujastani, 1975; Sujastani et al., 1979 in Chua, 1997), regarding the catch and 
efforts of pelagic and demersal fish stocks of this region, mainly in the Malacca Straits. 
 
The fishing grounds along the Indonesian portion of the Malacca Straits occupy 
approximately 5,500 km² (Burbridge, 1988 in Chua, 1997).  Pelagic fish, demersal fish 
and shrimp are all harvested by the capture fishery (Table 3.1).  Total sustainable 
potential of fish has been estimated at more than 270,000 tons/year.  This value 
represents approximately 5.9% of the fishery potential for the whole of Indonesia. 

 
Table 3.1. Marine Fishery Resources in the Malacca Straits (Martosubroto 
et al., 1992 cited in Chua 1997)  

Type of Marine Fishery Malacca Straits (ton/year) National (ton/year) 
Demersal 116,900 1,033,800 
Pelagic 108,000 2,580,00 
Tuna - 91,245 
Skipjack tuna (cakalang) - 18,470 
Panaeid shrimp  22,900 89,700 
Spiny lobster 428 4,128 
Squid  8,250 315,150 
Cuttle fish  1,080 41,010 
Coral fish 80,841 66,036 
Euchema (seaweed) 2,250 115,950 
Gracilaria (seaweed) 2,000 28,300 
Gelidium (seaweed) 150 4,500 

 
The pelagic stock consists of Rastrelliger spp., Melagaspis cordyla, Decapterus spp., 
squid, cuttlefish and sardines, while the demersal stock consists of species belonging to 
the families of Ariidae, Carangidae (excluding Melagaspis spp. and Decapterus spp.), 
Leiognathidae, Lutjanidae, Polynemidae, Serranidae, sharks and rays, (Martosubroto 
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and Naamin, 1988 in Chua et, al., 1997).  Based on statistical records, there are more 
than 45 species of fishes, crustaceans and shellfishes caught in the Malacca Straits.  
These Pelagic fish species dominate (some 62% of total catch), while the demersal 
stock (includes shrimps and squids), provides the rest of the total catch.  During 1975 to 
1983, catches showed slight increases over the years but a decline in the demersal 
catches was obvious starting from 1981 after the introduction of the Presidential decree 
for the ban of trawling (Figure 3.1).   
 

Figure 3.1. Fish Production from NAD, North Sumatra and Riau  
                               1992-1995 (Chua, 1997) 
 

 
 
In the Western Coast of Sumatra, the high biomass of demersal fish resources is more 
affected by Dissolved Oxygen (DO) and high water temperature rater than the depth.  
Biomass in the depth of ≤ 30 m is higher than in the depth of > 30 m.  While the stability 
of community structure of demersal fish is more affected by DO, high temperature and 
low salinity. Pampus argenteus, Opisthopterus sp, Otolithes sp, Johnius, Sciaena and 
Trichiurus lepturus are in group of the water with low salinity and high DO and 
temperature.  Pentapodus sp, Nemipterus japonicus, Decapterus maruadsi, Upeneus 
moluccensis are in-group of the water with low DO.  Nemipterus nemathoparus, 
Plectorinchus pictus, Saurida undosquamis, Saurida longimansi are in-group of the 
water with relatively high salinity in the deeper water layer (Ridho, 1999). 
 
Traditional gears such as:  the bottom gill nets, lift nets, push nets and tidal traps, 
are used to catch shrimps along the coasts of NAD, North Sumatra and Riau.  These 
traditional nets operate mainly in shallow waters (less than 12 m deep), account for 
some 7,000 tons of panaeid shrimp catch per year in the 1950s.  Shrimp trawling was 
introduced in the 1960s and developed rapidly in all three provinces.  Around 1975, 
shrimp production in the Straits of Malacca reached a level of 22,000 tons.  Following 
the ban of trawling in the waters around Sumatra (January 1st 1981, Presidential Decree 
No. 39/1980), shrimp production fell to 18,000 tons.  In 1983, the production increased to 
21,106 tons, probably due to increasing fishing units (Burbridge, 1988 in Chua, 1997). 
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The fishing industry provides jobs for many people, shows in Table 3.2, as follows: 
  
Table 3.2: Numbers of Marine Fishermen by Size of Category Fishermen in NAD, 

      North Sumatra, West Sumatra and Riau and Provinces 
 

Fishermen Category Total Province 
Full Timers Part Timers 

(Major)  
Part Timers 
(Minor) 

 

NAD 54,829 11,775 3,972 70,576 
North Sumatra 81,014 34,298 5,115 120,427 
West Sumatra 32,107 14,705 - 46,812 
Riau  94,502 22,873 10,236 127,611 

Source: MMAF, 2001. 
 
Table 3.3 provides data (1990-1993) on the number of fishing boats, fishery 
establishments, and marine fishing units by gears and number of fishermen (part and 
full-time) in the East Coast provinces of NAD, North Sumatra and Riau. 
 
In fact, there are many provinces bordering the Malacca Straits, that’s why the statistics 
could be misleading, since the catches may not necessarily be from the Malacca Straits 
alone, but may also include catches from Natuna Sea, Bangka-Belitung coastal waters, 
or even from the Indian Ocean and other parts of Indonesia.  Therefore, the annual 
catches from three provinces bordering the Malacca Straits should be treated with care. 
  
As already mentioned previously, the most serious problem of fisheries in the Indonesian 
Malacca Straits was mainly due to the rapid expansion of fishing fleets that operate in 
the coastal area. Over-capitalization of fishing, the operational of non-selective fishing 
vessels, illegal fishing and the weakness of law-enforcement, caused a heavy fishing 
pressure to the resources.  The fisheries stock assessment in the Malacca strait 
reported by Widodo et al. (1998 in Tambunan, 2003), and the study conducted by 
MMAF-RCCF in cooperation with the R&D Center for Oceanology, The Indonesian 
Science Institute (2001), reported that in some places, the utilization level of fisheries 
resources had been higher than the MSY. 
 
Although at the national level, fishery sector by volume of catch annually has grown at 
the rate of 5%, and almost 15% by export value, but the Indonesian fisheries consider as 
still not well or efficiently managed. Indonesia is still facing number of problems 
(Soegiarto, 1996 in Chua, 1997), among others, are: 
Ø Stock assessments in all waters and species have not completely done yet.  

There are more than 40 major commercial species, which have to be assessed 
and managed individually; 

Ø Fishery statistics are generally incomplete and could generate misleading 
information and conclusion; 

Ø Post-catch losses are still very high, some experts indicate at about 20%; 
Ø Exports are dominated only by two commodities: shrimp (60%) and tuna (14%); 

both are facing high competition from other countries, such as Taiwan, Thailand, 
China, Mexico, etc., and a rather narrow market, mostly only to Japan.  Thus, 
prices fluctuated from time to time; 

Ø Exports are fresh or in raw conditions.  There is only limited effort for processing 
and giving an added value; 
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Table 3.3: Data of Fisheries in the East Coast Provinces of NAD, North   
                             Sumatra and Riau, 1990-1993 (Chua, 1997) 

 
 
Ø Almost 80% of the fisheries in Indonesia traditionally are artisanal, while there is 

a strong conflict between artisanal and commercial fisheries.  Artisanal fisheries 
have low productivity, low S&T inputs, and are thus slow in responding to 
modernization and new ideas; 

Ø Central Government has almost unlimited authority to manage and regulate the 
marine fisheries; however, the law enforcement and management are weak. 
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In order to collect statistical records of fish catch, the central government c.q. The 
Directorate General of Fisheries (DGF of MMAF) has constructed fish auction facilities in 
various fishing regions.  The local governments in turn, receive about 5% of the revenue 
generated from these auctions.  An arm of the DGF also sometimes operates fish 
auction facilities. The RCCF of MMAF has main tasks to carry out strategic research in 
capture fisheries including in: 
Ø Conducting exploration and exploitation of fisheries resources 
Ø Conducting research on fishing gears and facilities of marine, as well as open 

waters fisheries 
It’s also organize the following functions: 
Ø Formulating technical policy and co-ordinate research programs and activities in 

capture fisheries strategic research 
Ø Planning, organizing, actuating, and evaluating programs and activities in capture 

fisheries strategic research 
Ø Conducting services in capture fisheries strategic research 
Ø Managing documentation and publication of research results in capture fisheries 
Ø Managing organization and administration of the Center (RCCF) 

 
The use of over-fishing term had been introduced and known long time ago and 
happened in most waters of Indonesia, particularly in the western part.  But, the fisheries 
activities are still going on up till today that means that the quantity and the quality of the 
catch must be degenerated as time goes by.   
 
The decreasing of fisheries by numbers and species also caused by the nutrient cycle 
interfered.  The relationship between mangrove destruction and the illegal fishing as well 
as over-fishing is very significant.  Those negative factors worsen to each other, which at 
the end will effect to the fish production.    
 
When the mangrove forest degraded, the nutrient elements (like phosphate, nitrate, etc.) 
will automatically decrease.  Then consequently, the phytoplankton productions as an 
important part of fish nutrient cycle will also decrease. Illegal fishing as well as over-
fishing catches also juveniles. 

 
(2) Brackish Water and Mari-culture 

 
Based on statistical data of the Directorate General of Aquaculture for the Indonesian 
region of BOB (NAD, North Sumatra and Riau, of 1996-2000), concerning the annual 
total production of brackish water culture, shown in the Table 3.4. It could be concluded 
that, total area of brackish water culture ponds in three provinces mentioned, is relatively 
vast. 
Brackish-water pond culture, dominates the coastal areas of eastern Sumatra that 
border the Malacca Straits.  Mainly prawns and milkfish are cultivated in these brackish-
water ponds, locally known as tambak.  There has been a steady increase in the areas 
of tambak in the provinces of NAD, North Sumatra and Riau.  The majority of ponds 
were directed toward the rearing of shrimp, although some of the ponds may also be 
suitable for other species.  Table 3.5 is a list of potential species, with their local names. 
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Table 3.4:  Area, Annual Production and Productivity of Brackish Water 
                   Shrimp culture in NAD, North Sumatra and Riau (1996-2000) 

Province 
NAD 

1996 1997 1998 1999 2000 

Area (ha) 42,847 43,501 40,057 40,125 17,752 
Production (ton) 26,264 7,301 13,975 20,967 17,620 
Productivity 
(ton/ha) 

0.61 0.17 0.39 0.52 0.99 

North Sumatra 
Area (ha) 6,950 22,800 9,104 5,875 5,079 
Production (ton) 17,600 13,109 14,217 16,873 19,134 
Productivity 
(ton/ha) 

2.53 0.57 1.56 2.87 3.77 

Riau 
Area (ha) 286 349 373 409 453 
Production (ton) 102 153 208 297 617 
Productivity 
(ton/ha) 

0.36 0.44 0.56 0.73 1.36 

Source: Directorate General of Aquaculture, MMAF, 2000. 
 
Table 3.5: List of Potential Species for Brackish Water 

               Ponds in North Sumatra (Chua, 1997) 

 
Note: Udang windu (Giant tiger prawn), Udang putih/Jerbung (Banana prawn), Udang api-api (Metapanaeus prawn), 
Udang cendana (Metapecanus shrimp), Bandeng (Meta fish), Beronang (Rabbit fishes), Belanak (Mullets), Kakap 
(Baraamundi), Nila (Nile tilapia). 
 

In order to stock these brackish water ponds, substantial amounts of fry (both shrimp 
and milkfish) have to be collected from nature of annually production.  The Indonesian 
waters have a high potential in producing shrimp and milkfish fry.  The Directorate of 
Living Resources Development (1992) estimated that the production of fry from the 
natural environment of Indonesia, count to be 800 million shrimp fry and 1.5 million 
milkfish fry per year.  For the Indonesian part of the Strait of Malacca, potential 
production of shrimp fry is about 530 million/year.  The concentration of areas for 
harvesting shrimp fry, are in the coastal waters of East Sumatra. 
 
Mari-culture: Aside from brackish-water ponds, Indonesia has also a developed Mari-
culture industry.  Mari-culture requires a clean but productive and relatively calm coastal 
water environment, free from industrial pollution and human wastes.  Although the 
general technical requirements to develop marine culture or marine farming may be 
common, each species requires a special environment. For example, the shellfish 
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Anadara blood cockle requires muddy bottom waters.  Table 3.6 as a rule, it will be 
easier if the species that is to be cultured is also available in the area naturally.  
 

Table 3.6:  Biota with Mari-culture Potential (Direktorat Bina Sumber Hayati,  
                   1991 cited in Chua 1997) 
 

Biota Local Name and English Name Scientific Name 
Beronang (Rabbit fish/spinefect) Siganus javus 
Beronang (Rabbit fish/spinefect) S. punctatus 
Beronang (Rabbit fish/spinefect) S. canaliculatus 
Beronang (Rabbit fish/spinefect) S. vermiculatus 
- Plextropoma maculate 
Kerapu (Grouper) Ephinephelus spp. 
Jenahe (Johnis snapper) Lutjanus johni 

Fishes 

Kakap (Barramundi) Lates calcarifer 
Tiram (Oyster) Crassostrea culculata 
Kerang darah (Blood cockles) Anadara granosa 

Shellfish 

Kerang hijau  Perna viridis 
Ramukasang (Red Algae) Euchema spinosum 
Agar-agar mayang (Red Algae) Gracillaria conformoides 

Seaweeds 

Ganggang coklat (Brown Lagae)_ Sargassum spp. 
Potential areas for developing Mari-culture in Indonesia, estimated to be 80,925 ha, with 
potential production of 46 million tons/years, consist of: 
 Fishes    1,080,000 tons/year 
 Shellfish 45,171,900 tons/year  
 Seaweed     482, 400 tons/year 
Mari-culture programs are currently being developed in Riau Archipelago, in particular 
around Batam and Bintan Islands.  Estimation of potential areas and production of Mari-
culture for the provinces of Sumatra bordering the Malacca Straits, shown in Table 3.7. 
 

Table 3.7: Potential   Area for Development and Potential Production of 
                  Mari-culture along the East Coast of Sumatra in Malacca Straits  
                   (Chua, 1997) 

 
Many types of fishing activities take place along the shores and coastal waters in 
Malacca Straits, which are; commercial fishing, subsistence fishing, and aquaculture.  
Many of commercial operations are often fishing for luxury products, such as shrimps 
and tuna in large quantities for export.  Small-scale subsistence or artisanal fishing is           
normally aimed in large quantities for local markets, providing local employment.  
Aquaculture operations range from small-scale village fishpond operations to large 
capital-intensive commercial farming.  All three types of fishery resources exploitation 
are likely to create conflicts, such as the successful expansion of one will interfere with 
the yield of at least one or of the other two.  Seafood is important to the economic and 
physical health of the population.  Littoral States of the Malacca Strait have been active 
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in promoting various fishery practices.  However, conflicts often occurred because well-
intentioned government efforts, to develop or promote one fishery sector inadvertently 
harmed others.  Large number of clashes that have occurred among traditional 
fishermen indicates the existence of the problem (Presidential Decree 39/1980).  
The problems became more complicated when it comes to the shared stock of fishery 
resources, particularly in the ‘near-shore’ areas.  Even if a reasonable national 
management plan is developed for fishery exploitation, well-intentioned efforts could be 
hampered by the acts of a neighboring country.  Biologically, the entire Malacca Straits 
fishery resources could be considered as a single entity (Schoolman, 1991 and 
Valencia, 1981), indicated that: 
Ø Marine resources are often transnational in distribution 
Ø The ocean, as a continuous fluid system, transmits environmental pollutants and 

impacts; and 
Ø Maritime activities transcend projected national marine jurisdictional boundaries. 

Thus for the Malacca Straits, it is evident that there is a need for a regional or multilateral 
fishery management plan.  Expansion of the brackish-water ponds along the coast 
implies more clearing of mangroves, thus reducing the feeding and nursery grounds 
for fish and shrimps.  When aquaculture production is compared with the productivity 
of mangroves on hectare-by-hectare basis, the former was found to be less productive 
than the latter (Schoolman, 1991).  This led to the question on the wisdom of “…. 
usefulness of a single system of resource development created by destroying a complex 
and highly productive ecosystem……..” (P.B.L. Srivatsava cited by Schoolman, 1991 
cited in Chua, 1997).  However, aquaculture is not unilaterally a bad or destructive 
practice.  Its ecological impact can range almost from none to extreme, when large 
areas of mangrove are cleared for commercial production of prawns.  Even large-scale 
production of prawns in coastal ponds can be ecologically sustainable if it is controlled 
and not extended over too large an area (Schoolman, 1991 cited in Chua, 1997). 
 

(3).   Socio-economic Contributions 
 
The Indonesian marine areas covering of more than 6 million km² consist of 3.1 million 
km² of territorial and archipelagic waters and 2.7 million km² (of 200 miles) of 
exclusive economic zone (EEZ).  The Indonesian land area is only: 1.94 million km².  
Therefore, fisheries and other marine activities are very important parts of its economy.  
In 1992, the fishery sector employed almost 1.8 million people, 60% full-timer and the 
rest are part-timer, either as major or minor occupations.  Fisheries have become a 
source of foreign revenue for Indonesia.  In 1992, for example, the value of export 
reached over one billion US$, consisting of US$ 757 million from shrimps and US$ 326 
million from tuna and skipjack, fish has been an important source of inexpensive protein 
for the Indonesian people.  In 1995, it was reported that, on the average, per capita 
consumption of fish was 16.0 kg/year (Soegiarto, 1995 cited in Chua, 1997).   
 
In 1990, DGF defined fish species as economically important, if they met the following 
criteria’s: 
Ø High market value 
Ø Broad and high macro production; and 
Ø High yield 

 
The potential of Malacca Straits with regard to marine fishery resources amounts to 
about 5.9% of the combined total for the major fishery regions of Indonesia.  Therefore, it 
is not surprising that a large number of people are employed in the fishing sector.  It is 
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noted that there are people employed in industries that are dependent (or indirectly 
involved) on the fisheries sector, like: canning, shipping, etc. 

 
3.2  Mangrove  

 
(1).   The status of resource exploitation 

 
The benefits of mangroves in terms of ecological functions, have been increasingly 
recognized, include; coast-line protection from sea-well and waves, protection from wind; 
spawning and nursery ground for fish and non-fish farm, habitat for primates, reptiles 
and birds; and filters of water to support the growth of corral reefs. Total mangrove area 
in Indonesia was estimated to be around 3.80 to 4.25 million ha, of which around 0.38 
million ha (RepPPProT, 1990) are located along the East Coast of Sumatra (Figure 3.3). 
 

Figure 3.3:  Distribution of Mangroves in Indonesia 
 

 
 
About one-tenth of the fish species found in mangrove ecosystem are the families of 
Carangidae, Leiognathidae and Lutjanidae.  Total mangrove area in North Sumatra, 
NAD, Riau and West Sumatra based on research data from several institutions, shown 
in Table 3.8.  
 
Table 3.8: Total Area of Mangrove in Aceh (NAD), North Sumatra, Riau and  

        West-Sumatera 
1999 

(RLPS) 
No Province 1982 

(BIPRAN) 
1993 

(INTAG) 
State Forest Non State Forest 

1 Aceh 54,335 102,970 2,442.69 344,401.11 

2 North Sumatera 60,000 98,340 71,674.63 9,268.61 
3 Riau 276,000 221,050 551,747.79 603,373.68 

 
4 West Sumatera 0 4,850 6,060.94 9,251.99 

TOTAL 390,335 427,210 631,926.05 966,295.39 
Source: RLPS, Department of Forestry, 1999. 
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Other major causes of mangrove ecosystem losses in Sumatra are: 
Ø Over-exploitation of it’s wood resources for export or domestic consumption, like 

for wood chips, mangrove logs, poles, timber and charcoal, particularly in NAD, 
North Sumatra and Riau provinces; 

Ø Conversion into industrial sites, port facilities, human habitation and other 
infrastructure and facilities, e.g., around the port of Belawan and Dumai, as well 
as in Batam, South Sumatra, Lampung, etc. in many other places; 

Ø Pollution from domestic, petrochemical and industrial wastes; and 
Ø Sedimentation due to poor upland management;  
Ø Abrasions, etc. 

 
 
(2) Mangrove Management Practices, Policies and Strategies 
The Department of Forestry and the local governments are responsible in 

implementing the policies and strategies, regarding conservation and management of 
the mangrove systems.  The fundamental principles are: 
Ø To maintain the essential ecological  process and life support systems; and 
Ø To preserve genetic diversity of the species and the ecosystem (Atmadja et al., 

1994 cited in Chua, 1997). 
 
Management and Conservation.  The Indonesian government encourages the 
development of forestry sector and, through the Department of Agriculture and 
Department of Forestry, has regulated the cutting of mangrove forests.  A 50 to 200 m 
greenbelt of mangrove is required along the coasts, and 10-20 m along the river banks.  
The greenbelt serves not only to preserve the ecological functioning of mangrove 
ecosystem, but also to ensure that natural regeneration process of mangrove in the 
region, also exist.  A formula for determination of the width of mangrove greenbelt in the 
coastal area has been developed, also taken into account the width of mangrove 
ecosystem needed in the area, the slope of the coastline and the tidal range.  The 
formula has been put into effect as an integral part of Presidential Decree No. 32 (July 
1990), which is now applied throughout Indonesia particularly on the Management of 
Protected Forest Areas. 
 
According to land use regulation (Law No. 24/1992 on Spatial Planning) in Indonesia, 
there are two main categories of lands: the built up (man-made) areas and protected 
areas. The man-made areas included in mangrove forest are Forest Concession, 
tambak empang palung (sylvofishery method implemented in North Sumatra Province), 
nypa tapping, charcoal etc.  While in the protected areas covering the protected forests 
and conservation forests.  Other efforts in conserving mangroves, involved the 
establishment of protected and conservation areas.  A number of nature reserves, 
wildlife sanctuaries, nature parks, natural recreation parks and grand forest parks, have 
been developed in parts of Indonesia to conserve and protect mangrove areas.  
Currently, there are 13 reserves with the principal aim to protect mangroves.  Mangroves 
are also found bordering 14 other protected areas where they are to be the secondary 
interest.  In addition, nine new proposals are currently being processed at the 
Directorate general of Forest Protection and Nature Conservation. Surveys and studies 
on those proposed sites are now underway, carried out jointly by the Directorate of 
Nature Conservation, Center for Research and Development in Biology, various 
universities, and the World Wildlife Fund of Indonesia.   
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Indonesia has its policies on fisheries and settlement, industry and transportation, 
related to mangroves.  Environmental impact studies are required to be carried out prior 
to establish a new settlement or industry, following guidelines provided by the 
government.  The government, including which to the mangrove areas that may result in 
damage to the environment, must approve every development in the coastal zone. 
 
Organization and cooperation.  In managing the mangrove ecosystem (protection, 
preservation and utilization), there are five key institutions concerning the Indonesian 
government sectors that hold important roles for the mangrove ecosystem sustainability. 
They are: Forestry, Environment, Marine Affairs and Fisheries, Home Affairs and 
Agriculture Ministries.  Out of those institutions, NGO and private sectors (i.e. the Forest 
Concessions) have very important roles in preserving the mangrove ecosystem.   
 
While the principal responsibility for managing mangrove forests is in the hands of the 
Department of Forestry, research programs and other relevant activities on mangrove 
ecosystems were also carried out by a number of government agencies, research 
institutions and universities, also done by some private sectors or individuals.  In order to 
coordinate the activities and efforts of these bodies, a National Mangrove Committee 
(NATMACOM) was established in 1980.  The committee has some twenty members, 
representing government agencies and development programs pertaining to mangrove 
ecosystem, the membership is reviewed and updated every two years.  The following 
are some of the committee’s activities: 
Ø To coordinate research programs on mangroves; 
Ø To prepare lists of institutions and agencies dealing with mangrove programs; 
Ø To prepare a directory of mangrove scientist; 
Ø To compile and update a bibliography on mangrove research in Indonesia; 
Ø To organize every four years of a scientific seminar on mangrove ecosystem.  

The purpose of the seminars is to review the state of knowledge, to evaluate 
research results and to plan and give directions for future research programs.  So 
far, five national seminars on mangrove ecosystem have been organized. 

 
National Strategy on Mangrove Ecosystem Management is being arranged as the 
revision of The National Strategy on Mangrove Management in 1993.  Through this 
strategy, it is hoped that there will be an integrated action in managing mangrove 
ecosystem harmoniously at all levels the inter-governmental institution, the local 
governments, private sectors, NGOs, and other stakeholders involved in preserving 
mangrove ecosystem.  
 
Rehabilitations.  There is lots of rehabilitation activities carried out to mend the 
ecosystem of mangrove forest in Indonesia.  Stakeholders involved in those activities 
are: central government, local governments, NGOs, private sectors and communities 
surrounding the mangrove ecosystem.  Records made by General Directorate for Land 
Rehabilitation and Community Forestry, MoF up to 2002: The total mangrove area 
rehabilitated around Bay of Bengal is shown in the table as follows:  
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Table 3.9. Rehabilitation of Mangrove Ecosystem in BOB-P Area 
No Province  MoF (ha) MMAF (ha) 
1 NAD 1,250 150 
2 North Sumatra 1,101 - 
3 Riau 1,630 - 
4 West Sumatra No Data Recorded  - 
Total 3,981 150 

Source: IMRED 2003 
 
A new approach to fish culture, called tambak empang paluh has been developed along 
the east coast of NAD and North Sumatra Province.  Through the tambak empang paluh 
pattern, the community (in particular the fishing community), has started to realize and 
observe the opportunities of mangroves development as an important part to enhance 
their livelihoods. 
 
Economical Value of Mangrove Ecosystem. 
Mangrove forest had been used descendent as follows:  

a. Nutrient supply of fish; 
b. Nesting grounds, feeding ground, and spawning ground of several species of fish 

and birds; 
c. Breeding ground of shells and high market value crabs; 
d. Charcoal, chip and building materials; 
e. Nypa could be used as raw materials for roof, cigarette wrapper, nypa sugar 

(ethanol) and the fruits also edible, like other palm fruits as called kolang-kaling 
(Arenga pinnata) 

f. Sonneratia’s fruit is also edible for food and beverage 
g. Eco-tourism of mangrove Forest etc 

 
Developing community-based management (CBM).  The urgency of developing CBM 
of mangrove ecosystem in Indonesia also has been realized, as a consequence of a 
number of internal and external factors, as follows: 
 Internal factors 

Ø Conflicting policies on development and conservation; 
Ø In some cases, conflicting policies between the central government and 

the provincial/local authorities; 
Ø Weak enforcement of existing rule and regulations; 
Ø Inadequate skills, education and motivation, especially locally; and 
Ø Increasing population pressure on land and its resources. 

External factors 
Ø Increasing global awareness of the environment and the importance of 

community-based and NGO participations; and 
Ø Open market and free exploitation and conversion of mangrove lands into 

prawn and fish culture areas, as well as other uses. 
 
Constraints in mangrove management.   Management of mangroves in Indonesia 
face some constraints could be described, i.e.:  (Atmadja et al., 1994 in Chua, 1997) 
Ø Inadequate enforcement of existing laws, regulations, decrees; 
Ø Insufficient resources (equipment, personnel, training); 
Ø A lack of coordination and integration programs; and 
Ø Unfavorable socioeconomic and customary law recognition 
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3.3. Coral Reefs and Sea-grass Beds 
       

(1) Economic values and uses 
 

Coral reefs.  Humans have exploited coral reef resources for a long time.  Economic 
values of the coral reefs (White, 1987 cited in Chua, 1997) include: 
Ø A supply of marine ornamental fishes 
Ø Supporting catches of commercial fish species such as groupers, jellyfish, etc.; 
Ø A source of building materials; and 
Ø Diving site for coastal tourism. 
 

Sea-grass beds.  Sea-grass has been used traditionally for various purposes including 
(Sudara et. al, 1994 cited in Chua 1997): 
Ø Harvested and woven into baskets; 
Ø Burned for salt, soda and warmth; 
Ø Stuffing of mattresses; 
Ø Thatching of roof; 
Ø Upholstery and packing materials; 
Ø Insulation for sound and temperature; 
Ø Fiber substitute for making nitrocellulose; 
Ø Piled to build dikes; and 
Ø Manufacturing of cigars and children’s toys. 

 
Sea-grass can also be used as: 
Ø Sewage filters; 
Ø Coastal stabilizers; 
Ø Paper manufacture; 
Ø Source of useful chemicals; 
Ø Fertilizer and fodder; and 
Ø Food and medicine. 

 
(2) Ecological Value of Coral Reef and Sea-grass Resources 

 
Coral reefs. Function and valuation:  Coral reefs are unique, complex tropical shallow 
water ecosystem.  From various sources, e.g., (Odum, 1971, Johannes et al., 1972, 
Soegiarto and Polunin, 1981, and many others cited in Chua, 1997), noted that coral 
reefs serve many functions as: 
Ø Living environment; 
Ø Physical protection ecosystems; 
Ø Sources of living resources; and 
Ø Natural beauty. 

 
As living environment, coral reefs function as habitat for many organisms, especially fish.  
Many of them are of economic importance.  The independencies of living organisms with 
their environment, as well as with other organisms, make the web of life in coral reef 
ecosystems as one of the most complexes on earth. 
 
Because of its massive structure, coral reefs function as physical protectors of coastal 
and island ecosystems from the direct incoming wave actions, are significantly 
important.  Extracting the coral structure weakens its protective function, resulting 
coastal abrasion.  For centuries, coastal communities have mined the coral heads, coral 
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gravels and coral sands for construction materials or as material for producing lime.  The 
genera of Porites, Goniopore and Ganiastrea are commonly used for this purpose.  
The more exotic and colorful species of Tubipora musica, Acropora sp., Pocillopora sp., 
and Montipora sp., are used as decorations for aquariums, gardens and walls.  Many 
species of corals are also cleaned, bleached and dried to be sold to tourists. 
 
There are only few patches of coral reefs in the Strait of Malacca, but these are highly 
productive marine ecosystem supporting tremendous diversity of living organisms.  They 
support productive fisheries in the surrounding seas and good living organisms.  Several 
numbers of marine plants and invertebrates are harvested from the reefs for human 
consumption. 
 
In general (according to the last survey under COREMAP, 2002), it was reported that the 
conditions of corral reef (include Riau and North Sumatra) were poorly damaged.  About 
43% heavily damaged, 50% damaged, 2% are still in good condition, and only 5% 
classified in excellent condition. Causes of reef degradation mainly due to: 

• Coral mining for building material, cement, souvenirs, road etc. 
• Human activities in coral reef areas, boat anchor, poison fishing, blast fishing 
• Waste and excessive sedimentation. 

 
Seagrass Beds. Sea-grass beds provide important habitat as nursery areas for 
many fish and invertebrates.  The nursery role’s appears to be associated with the ability 
of sea-grass beds to provide protection for small fishes from predators, and an abundant 
food supply, particularly in the form of small epi-benthic crustaceans, which in turn 
depend on the sea-grass detritus cycle for their food (Poovachiranon et al., 1994, in 
Chua 1997).  Sea-grass beds also serve as feeding grounds for juveniles and adults’ 
fishes and shrimps.  For example, rabbit-fish (Siganus canaliculatus), green turtle 
(Chelonia midas), and sea cow (Dugong dugong); feed directly on sea-grass leaves 
throughout all or part of their life cycles.  Other species including shrimps, mollusks, 
polychaetes, sea urchins and sea cucumbers derive their nutrient indirectly from sea-
grasses.  Fry or juveniles of groupers and snappers are found among sea-grass beds in 
Thailand and the west coast of Peninsular Malaysia.  Four species of commercial 
penaeid prawns and two species of swimming crabs are commonly found in ASEAN 
sea-grass beds. 
 
The status of living marine resources, consider from the fisheries aspect, will be the 
utmost important to be explored, since the terrestrial nature resource, like the once rich 
tropical forest, has already degraded by mis-management of the past, the water (sea 
and all contents, especially fisheries) environment should be manage timidly, particularly 
for the fact that Indonesia is the largest archipelago (marine) country. 
 
The Indonesian fisheries sector, with the most important aims is to improve the quality 
and quantity production of fish, not only from the terrestrial waters, but most important is 
from the CME area, and aqua-culture (or Mari-culture).  All will be applied in marine, 
brackish water areas and open water ecosystem, include the fresh water ponds.  Other 
CME habitat which are close correlated with fisheries, are:  Coral reefs, sea-grass beds, 
mangroves, are other attentions to be taken, particularly the development and the 
extension of the local management by also consider the local socio-economy and 
cultural condition, like the local wisdom which maybe already exist and support the 
surrounding nature resource. 
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4. SPECIFIC FACTS: CME RECORDED TO DISTINGUISH EAST AND 
WEST SUMATRA 

Based on the desk study of secondary and of primary data and information collected, it 
is recorded that there are big differences concerning the physical, economic and social 
development between the two parts of the Sumatra Island, which is divided into ‘the 
eastern part’ which generally are more advanced (if could not be considered as already 
‘over developed), then the treatment also need to be distinguished to the western part of 
the island.  Both sides have the same rich environments and natural resources and 
abundant lines of ‘small islands’ in the vicinity, which definitely should be carefully 
managed in its specific ways.   

The Eastern part has been highly exploited, and being very advanced especially in the 
physical development, people should be reminded that careful nature resource and 
environmental rehabilitation should be given priority and urgency in their development.  
The negative steps should be stopped immediately, i.e. like sea-sand mining to protect 
the existence of small islands spread throughout the Riau Island waters.  From the 
picture below taken on July last year (2003), showing that Nipa Island facing to 
Singapore and in a certain distance with Malaysia, is nearly disappearing (sinking).  It 
could affect the Indonesia EEZ line, since this island is marked as the ‘Land’ Mark (or 
the ‘corner stone’) boundary to our neighboring countries.   
 

Figure 4.1:  Nipa Island taken on July 28, 2002 (Soesilo & Budiman, 2003) 

 
 
Other activities described below, are the important activities, which should be taken into 
account, as it is very important for international open trade development using the 
‘fragile’ Strait of Malacca, should be considered as primary management for sustainable 
manners. 
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4.1. The Indonesian BOB-P Field Survey Report and Its Marine 
Ecosystem 

  
(1)  North Sumatra 

 
MMAF Regional Office of North Sumatra province established the vision and mission in 
reaching its goal in the development of marine and fisheries sector, which is in line with 
the MMAF National Office’s missions: 

1. Sustainable and efficient of Fishery and Marine resources management; 
2. Empowerment and improvement of farmer, fishermen and coastal community; 
3. Improvement of food availability from fish and own country’s raw material and 

also export; 
4. Determine support system consisted of technology, capital, institution, facilities 

and conducive entrepreneur circumstance. 
The vision is to materialize management of marine and fisheries as described in the 
missions above, based on business culture and environmental issues for sustainable 
community welfare. 
 
Capture Fisheries:  The potency of capture fishery resources in North Sumatra 
especially in Western Coast (Indian Ocean) was 289,936 ton/year at the level of MSY.  It 
consisted the pelagic fish, coral reefs and demersal fishes, and also shrimps (Table 4.1) 
 

Table 4.1:  Potency of MSY Western Coast of North Sumatra Province     
                   (Ton/year) 

No Type of Fish Western Coast of North Sumatra 
1 Pelagic 226,100 
2 Demersal 50,350 
3 Coral  12,636 
4 Shrimp 850 
 TOTAL 289,936 

Source:  MMAF Regional Office of North Sumatra Province, 2002 
 
Fish production was increasing; in 2000 it was about 98,082.60 tons, even though the 
capture production had not been optimal yet, as compare to the productions in the Indian 
Ocean, which was only about 33.83%, means: it is still under the MSY (Table 4.2). 

 
Table 4.2: Fish Production in Each Regency/City of West Coast (Indian  
                 Ocean), North Sumatra. 

No Regency/City Capture Fish 
Production 

(Ton) 

Potency 

 West Coast (Indian Ocean)   289,936 
1 Nias 15,296.30 5.28  
2 Central Tapanuli 20,704.40 7.14  
3 Sibolga 42,081.90 14.51  
4 South Tapanuli 6,075.00 2.10  
5 Mandailing Natal 13,925.00 4.80  
 SUB TOTAL 98,082.60 33.83 289,936.00 

Source: MMAF regional Office of North Sumatra Province, 2002 
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Table 4.3. shows the species of big pelagic fishes (Tuna, Hiu, Cucut), small pelagic 
(Layang, Kembung, and Lemuru) 
 

Table 4.3:  Number of Pelagic Fish Productions. 
 

No Fish Species West Coast (Indian 
Ocean) 

Sub Total (Ton) 

1 Big Pelagic  4,436.70 
 Tuna  1,802.10  
 Hiu (Shark) 0  
 Cucut (Sawfishes) 2,634.60  
2 Small Pelagic  36,371.00 
 Layang 4,853.10  
 Kembung (Mackerel) 20,489.20  
 Lemuru (Sardinella)  1,104.20  
 Tembang (Herring/Sardine) 2,256.80  
 Teri (Anchovy) 7,667.70  
 Others   
3 Demersal, Shrimp, Oyster etc. 57,274.7 57,274.7 
 TOTAL 98,082.40 98,082.40 

Source:  Fish Statistic, 2000 cited in MMAF Regional Office of North Sumatra              
              Province 2002 
 
Number of fishing vessels in West Coast waters of North Sumatra were 8,093 units in 
2002 that consisted of non powered boat (5,750 units), out-boat (763 units) and powered 
Boat (2,383 units in Table 4.4) and Type of Capture Gear used (Table 4.5) 
 

Table 4.4: Fishing Vessels in Each Regency/City in Western Coast (Indian 
                   Ocean), North Sumatra 
 

Type/Size of Boat (GT) 
Motorized Boat 

No Regency 
Un-

motorized 
Boat 

Out 
Boat -5 

GT 
>5-
10 
GT 

.10-
20 
GT 

.20-
30 
GT 

>30-
50*) 

>50*) 

Numbers 

 Western Coast (Indian Ocean) 
1 Nias 4,120 194 198 56 0 0 0 0 4,568 
2 Central 

Tapanuli 
975 400 275 60 30 20 8 11 1,779 

3 Sibolga 0 156 175 160 85 89 98 76 839 
4 South 

Tapanuli 
47 0 8 0 0 0 0 0 55 

5 Mandailing 
Natal 

608 13 121 39 71 0 0 0 852 

 SUB 
TOTAL 

5,750 763 777 315 186 109 106 87 8,093 

*) License from the General Directorate for Capture Fisheries 
Source: MMAF Regional Office of North Sumatra Province, 2002  
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Table 4.5:  Type of fishing gears used in west coast waters of North 
       Sumatra (Indian Ocean) 
 

No Type of Fishing Gears Un-motorized Motorized (GT) 
 PASIVE/STATIC   
1 Bagan (Lift Net)  v 
2 Bagan Tangkul X  
3 Bubu (Trapped Fish gears) X  
4 Rawai (Long Line) X  
 ACTIVE / DYNAMIC   
5 Pukat Ikan (Fish net)  v 
6 Jaring Insang (Gill Nets)  v 
7 Pukat Langgar (Purse Seine)  v 
8 Pancing Tonda (Troll Line)  v 
9 Lampara Dasar (Seine Net)  v 

Source:  MMAF Regional Office of North Sumatra Province, 2002 
 

Coral Reefs: Data & information on coral reef condition in North Sumatra 
province is still limited, as well as data of sea-grass beds and mangrove.  Data & 
information reported was from the students of The University of North Sumatra that had 
carried out an observation on coral reef conditions in Karang Island waters, Barus 
District, Central Tapanuli Regency.  The observation showed that in Karang Island there 
was seven coral reef genera, those were: Milepora, Montipora, Favia, Goniastrea, 
Porites, Pocillopora, and Psammocora.  In Karang Island, the genera dominated by 
Porites. Coral reefs cover in Karang Island is categorized in a bad condition as it was 
showed from the percentage of its cover of 18.69% (Table 4.6). 
 

Table 4.6: Percentage Value of Life Coral Reef Covers (%) in Each 
     Observation Station in Karang Island Waters. 
 

Cover Percentage (%) No Genera 
I II III IV 

Rate 

1 Favia - 3.233 0.467 - 0.925 
2 Goniastrea 5.167 3.900 1.467 0.167 2.675 
3 Millepora - - - 0.433 0.108 
4 Montipora - - 1.967 1.833 0.950 
5 Pocillopora - 0.133 - 1.867 0.500 
6 Porites 9.667 9.167 19.333 9.933 12.025 
7 Psammocora - 3.967 - 2.067 1.508 
TOTAL  18.692 

Source: Coral Reef Study Bureau, Ecotourism Foundation, North Sumatra, 2003  
 

(2) Riau  
 
Capture fisheries:  Riau Province is one of the provinces located in the eastern coast 
of Sumatra Island which has strategic location, since it lies in the International Trade 
Traffic (of Malacca Straits), and direct bordering with Singapore and Malaysia.  Fishery 
and marine resources in Malacca Straits have reached massive captures; with total 
production of 84,928 ton/year and up to this moment the production reached from 
Malacca straits is 84,994 ton (100,1 %).  This condition is in the contrary of South China 
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Sea, where its production is predicted to be of 361,430 ton/year, and it is just had been 
used of 211, 372 ton/year or 58.6% (MMAF Regional Office of Riau Province, 2002) 

Riau, a province with an area of 329,967 km², consists of terrestrial area of 94,561.6 km² 
(28.67%), and 235, 36 km² (71.33%) of waters. Based on the National Regulation No. 5, 
1993 of The IEEZ, total area of Riau was added to 379 km² (Figure 4.1). 

Figure 4.2.  Riau Province 

 

Source: MMAF, Riau Province, 2003 

In accordance with Regulation, Law No 22/1999, stated that Regency has an authority to 
manage their marine resources from 0-4 miles and for province is 4-12 miles from 
coastal line to the offshore.  The authority consisted of exploration, exploitation, 
conservation and marine resources management, defense support and sovereignty.  
Previous Riau Province has 3,214 big and small islands with the coastal line of 1.800 
miles long, 300.000 hectares of mangrove, tidal areas of 3.920.000 hectares, and river 
basin covering about 8.060.625 hectares.   

Table 4.7:  Potential Resources of Fisheries and Marine Sector in Riau   
                   Province 

Number of Potency No. Potential Items 
Available resources Sustainable potency 

1. Marine Capture     
  1.1 South China Sea 602.384 ton 167.664 ton 
  1.2 Malacca Straits 141.546 ton 84.928 ton 
2. Catching Fish in general waters 23.720 ton 14.232 ton 
3. Fisheries Culture     
  3.1 Pond culture 16.000 Ha - 
  3.2 Brackish water culture 32.000 Ha - 
  3.3 Keramba culture 276.90 Ha - 
  3.4 Mari-culture 1.298.200 Ha - 

 Source:  MMAF Regional Office of Riau Province 
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Table 4.7:  Vision, Mission and Strategy of Fisheries and Marine 
                   Sector in Riau Province 

 
VISSION MISSSION STRATEGY 

To improve Human 
Resources Quality in 
Fishery and Marine 
sector 

1. To improve fishermen skill  
2. To improve technology in fisheries and 

marine  
3. To improve the facility of institution  

To improve Fishery and 
Marine Resources 
Management 

1. To improve utilization, controlling and 
monitoring of fisheries and marine resources 
also to enhance community participation 

To improve quality of 
management and 
marketing of fishery 
products 

1. To improve quality, management effort, 
marketing, controlling and promotion of 
fishery products 

To improve marine 
facilities  

1. To improve rehabilitation, facilities 
maintenance of fisheries and marine 

To improve a conducive 
entrepreneurship 
circumstance, a 
productive job 
opportunity, community 
participation and 
fisheries bossiness also 
to improve fishermen 
welfare  

1. To improve a good service and simplify 
permit procedures  

2. To implement cooperation with 
financial/credit institution in developing 
fisheries sector and job opportunity  

3. To educate and develop fishermen institution 

  

To increase outlook of 
marine and fisheries to 
the community 

1. To make up and revise guideline, 
determination, regulation on fisheries and 
marine resources, quality control of fisheries 
marketing and management of fisheries 
facilities  

2. To improve socialization of regulation and 
law of fisheries and marine  

3. To disseminate information of fisheries and 
marine technology  

4. To increase awareness to the regulation and 
law of fisheries and marine 

Materializing 
a strong and 
sustainable 
fishery and 
marine 
sectors of 
Riau in 2020 

To improve cooperation 
and coordination 
between province and 
regency/city 

1. To increase cooperation in implementing law 
and regulation on Fisheries and Marine field, 
spatial planning system by improving 
availability of water spatial planning and also 
cooperation in the development of 
regency/city  

2. To improve cooperation of inter-sartorial 
activities in the province, regency/city 

Source: MMAF Regional office of Riau Province, 2003 
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Riau Province Marine and Fisheries Development Area divided into two main areas: 
1. Marine Fishery Development Area covers of: 
Ø Natuna Regency’s development priority of grouper (as Napoleon), and seaweed 

cultures. 
Ø Riau Archipelago Regency’s development priorities of floating lift net and 

seaweed. 
Ø Karimun Regency’s development priorities of floating lift net and seaweed. 
Ø Bengkalis Regency’s development priorities of floating lift net. 

2. In-land Fisheries Development Area covers of: 
Ø Kuantan Singingi Regency’s development priority of patin, nila, mas and gurami 

species fish cultures. 
Ø Kampar Regency’s development priority of patin and nila fish species. 
Ø Bengkalis Regency’s development priority of brackish water (shrimp culture). 

 
A.   Karimun Islands Regency 

Karimun Regency Islands is regency in Riau Province, located in the eastern part of the 
Archipelago, and officially established in 12th of October 1999, based on the Provincial 
Regulation No. 53, 1999.  It is also one of the extension administrative regencies from 
Riau Archipelago Regency.  Geographically, Karimun Regency has a strategic position 
since it is bordering directly with Malaysia and Singapore and also Batam Island.  It has 
+ 4,760 km² of waters territory and 198 islands with a high potency of marine and 
fisheries resources, capture fisheries and marine culture.  

This area is determined of 7,984 km² by The International Water Arbitration. In the 
Northern part, Karimun Regency borders with Singapore Bay and Malacca Straits.  The 
Southern part borders with Kateman District of Indragiri Hilir Regency.  In the Eastern 
part, it borders with Batam City-island, and in the Western part, it borders with Rangsang 
District, Tebing Tinggi District of Bengkalis Regency and Kuala Kampar, District of 
Pelawan Regency.  

Fishery Profile of Karimun Regency  Total water area in Karimun is predicted to 
be about 6,460 km² and the terrestrial area is about 1,524 km².  Major area in Karimun 
covers of waters (sea), which reaches 81% from the potential area of culture fisheries 
and fishery capture development. Fishermen in Karimun Regency could be classified 
based on the ownership of capture tools, they are: fishermen who own the ships and the 
employee fishermen.  There are many of employees fishermen in Karimun regency.  
From 3,913 fishermen household productions (Rumah Tangga Produksi /RTP), there are 
only 2,280 units of fishing vessels in big sizes, small size and out-boat type.  Assumption 
done i.e.: if each RTP (Fishermen Households) has one unit of boat, so there were still 
1,633 RTP which have not has their own fleet.  In other word, there were so many 
employee fishermen compare to the fishing vessels owners.   

Potential fisheries production in Karimun Regency: 

• Capture Fisheries: predicted 84,927 ton/year, with total production (2001) around 
43,369 ton/year.  Fish production consisted of Kurau fish, Anggoli, Tenggiri 
(narrow barred king mackerel), shrimp and other pelagic fishes, 

• Mari-culture fish:  about 17,200 hectares, with major commodity of: sea-weeds, 
kerapu (Groupers), kakap (Barramundi), out of Keramba Jaring Apung (KJA) or 
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Floating Lift Net, and Keramba Jaring Tancap (KJT), or Stationary Lift Net, which 
total production of that mentioned Mari-culture, as follows: (1) Floating Lift Net 
(KJA): 375 tons/year, (2) Stationary Lift Net (KJT): 800 tons/year, and (3) Sea 
Weed: 250 tons/year  

Development Opportunity and Investment of Fishery Ventures 

Capture Fisheries:  Most of the fishermen are lack of capability, technology and skills, 
more so the fishermen still use the traditional fleet, caused the capture fisheries 
resources could not be managed well, since they could only exploit limited close to the 
coastal area (in shore).  Thus, it is badly needed to develop capture fleet structures, 
which is divided into two categories: (1) boats with 30 GT up for deep coastal waters, 
and (2) boat of 10 GT-30 GT for five nm distances, and also motorization of one boat 
available to sail.  Therefore, it is also necessary to develop stakeholders modeling to 
avoid and to balance the competition with ‘foreign mostly illegal’ fishermen   

Culture Fisheries:  Up to this moment, most potential of fishery resources utilization 
that has been done through Mari-culture method is Floating Lift Net/Keramba Jaring 
Apung (KJA) culture.  It was newly developed in Moro District (Keban Village) by 
Rearing Black Barramundi fish, and also an opportunity to develop other economical 
fishery culture, like Kerapu sunu (Plectropomus leopardus), Kerapu Tikus (Chromileptes 
altivelis), and other kind of fishes in this region or other regions in Karimun Regency. 
Sea weeds culture, have been extended in each district with satisfied results.   

Table 4.9:  Number of Fishery Fleet Based on GT in Karimun 
Regency, 2001. 

No. Gross Tonnage (GT) Number 

1.        0-5 168 

2.        6-10 112 

3.        11-15 8 

4.        16-20 14 

5.        21-25 18 

6.        26-30 39 

7.        31-35 21 

8.        36-40 1 

9.        41-100 - 

10.   100-up 3 

Total 384 

Source: Coastal Potency Data, Karimun Regency, MMAF Karimun 
Regency Office  
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Table 4.10:  Fishing Vessels in Each District of Karimun in 2000 
Boat/Ship No. District 

Motorized Un-motorized 
Number 

1 2 3 4 5 

1. Moro 676 281 957 

2. Kundur 266 225 491 

3. Karimun 1.324 108 1.432 

Total 2.266 614 2.880 

Source:   Fishery Office / Karimun Regency in Figure 2000 

Table 4.11:  Fishermen Household Industry numbers in Karimun Regency    

No. District Household Industry 

1. Karimun, Buru, Tebing and Meral 1.576 

2. Moro 1.636 

3. Kundur/North Kundur 578 

  TOTAL  3.790 

Source:  Data of Coastal Potency, Karimun Regency, MMAF Regency Office of 
   Karimun, 2001  

 
 
B.  RIAU ARCHIPELAGO REGENCY 

General Information:  Geographical condition of Riau Archipelago mostly, 
consists of water (sea) that reached 97% out of the total administrative area, is very 
potential for capture fisheries development.  Riau Archipelago Regency has a total area 
of 250,180.88 km², consists of 9,982.88 km² out of 1,062 islands, and coastal area of 
240,180 km².  Its big islands are Bintan, Singkep, Lingga, Bangka and other thousands 
of small islands.  This natural condition makes the Regency covers lots of straits and 
bays and also long coastal lines. This condition is also naturally potencial for fish 
cultivations as well as captures fisheries.  Some areas like East Bintan District, North 
Bintan District and Senayang District have beautiful coast and sea with rich coral reefs 
biodiversity.  Its special attraction out of fisheries sector activities could also attract 
tourist interests, both local and international.   

(1) Potential Profile of Fishery in Riau Archipelago 

Fisheries Potential Catch: Fisheries potential catch in Riau Archipelago Regency with 
total area of + 96.754 km2 was estimated 177,585 ton/year with allowable catch of 
142,068 ton/year.  
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Cultivations: 
• Potential areas to establish and develop marine cultivation are: East Bintan, 

Senayang and Tambelan nearby (side by side with) Bintan Bay,  
• Estimation of whole potential area is 351,850 ha, It was estimated that 10 % of 

potential areas were for rearing/growing of fish in Keramba Jaring Apung with 
commodity of Kerapu Sunu fish and Napoleon fish,  

• The potential area for developing seaweed cultivation is Bintan Bay, Senayang, 
Singkep and Tambelan. 

(2) Fisheries Resources Utilization  

Capture Fisheries: Fish production of Riau Archipelago Regency was recorded of 
35,806.8 ton (MMAF Riau Archipelago Regency Office, 2000).  This production, 
compared with sustainable potency was still 20.16%.  Utilization of potential fisheries in 
area with high potency like Tambelan and Senayang only reached 11,140.3 ton, while 
the potency of those areas totals 93,592 ton/year. 

Mari-culture:  Cultivation activities that were done mostly in Riau Archipelago Regency 
were fish rearing (growing in keramba) methods in Keramba Jaring Apung (KJA), and 
seaweed cultivation. Tanjung Pinang, Senayang and East Bintan were center of fish 
cultivation in KJA. Potential area for keramba was estimated of 35,000 ha. Thus, the 
area that was used has not reached 1%, and it was still potential to be cultivated.  Fish 
production of Keramba cultivation was recorded 450 ton with production value of Rp. 21, 
184,470,000.  Seaweed cultivation was done in home industry scale. The location was in 
Senayang and Singkep islands, but total area and production was not recorded. 

Fishery resources: Fishermen in Riau Archipelago Regency based on the ownership 
of capture tools could be categorized into two classes: owner fishermen and employee 
fishermen.  There are plenty employee fishermen in this regency. From 12,093 RTP, 
there were only 8,864 units of boats in big size, small size and un-motorized.  With an 
assumption that if each RTP has 1 unit of boat so there were 3,229 RTP that do not 
posses their own fleet, and in other word there were many employee fishermen. 

Fishery facilities: in Riau Archipelago Regency a Marine Fishery Establishment, fishery 
fleet and capture tools have been set available.  There are 12,700 Fishery Households 
in Riau Archipelago Regency consisting of 12,093 Fishery House in offshore, 551 Mari-
culture and 56 of brackish water Fishery Households.  Offshore fishery households 
generally implement fish rearing in Keramba Jaring Apung that is also included in 
Fishermen Household.  
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Table 4.12. Number of Fishing Gears in Riau Archipelago Regency Based 
on Types and District 2000 

Number of Fishing Gears /District (unit) 

No Type 
TPI. 

Barat 
TPI. 

TImur 
Bintim Binut TL. 

Bintan 
Lingga Senayang Singkep Tambelan 

Total 

1. Beach 
Trawl 

23 - 36 - 51 - 28 5 - 143 

2. Drift Gill 
Net 

33 10 341 29 214 446 253 - 22 1.348 

3. Purse 
seine 

- - - - - - - - - - 

4. Encircling 
Gill Net 

- - - - - - - - 26 26 

5. Shrimp 
Net 

93 150 92 52 - 828 25 680 - 1.920 

6. Set Gill 
Net 

63 69 164 65 - 182 40 63 - 646 

7. Stationary 
Lift Net 

- 17 112 163 595 336 449 9 - 1.681 

8. Scoop net - - - 3 - 5 - - - 8 
9. Other Lift 

Nets 
18 22 15 - - - - - - 55 

10. Stationary 
Long Line 

5 16 18 - 232 - 25 - - 296 

11. Other 
Long 
Lines 

13 80 374 96 1.056 76 155 23 445 2.318 

12. Troll Line - - - - - - - - 96 96 

13. Guiding 
Barrier 

15 28 20 53 6 55 25 6 - 208 

14. Stow net - - - - - - - - - - 
15. Bubu 

karang 
148 332 479 374 1.190 140 502 254 287 3.706 

16. Portable 
net  

40 32 95 20 - - - - - 187 

17. Sea 
weeds 
collector 

- - - - - - - - - - 

18. Muroami - - - - - - - - - - 
19. Lampara 

dasar 
- - - - 17 37 38 - - 92 

20. Fish net 108 - - - - - - - - 108 
21. Other 

fishing 
Gears 

10 11 35 23 - - - 66 - 145 

Number in 2000 
(unit) 

569 767 1.781 878 3.361 2.105 1.504 1.106 876 12.983 

Number in 1999 
(unit) 

447 571 1.560 804 1.727 1.723 1.540 - 861 9.233 

Plus/minus 
(unit) 

122 196 221 74 1.634 382 - 1.106 15 3.750 

Rate (%)  27,29 34,33 14,17 9,20 94,61 22,17 - - 1,74 40,62 
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Capture Fisheries: Fish production of Riau Archipelago Regency was recorded of 35,806.8 ton 
(MMAF Riau Archipelago Regency Office, 2000).  This production, compared with sustainable 
potency was still 20.16%.  Utilization of potential fisheries in area with high potency like Tambelan 
and Senayang only reached 11,140.3 ton, while the potency of those areas totals 93,592 ton/year. 

Mari-culture:  Cultivation activities that were done mostly in Riau Archipelago Regency were fish 
rearing (growing in keramba) methods in Keramba Jaring Apung (KJA), and seaweed cultivation. 
Tanjung Pinang, Senayang and East Bintan were center of fish cultivation in KJA. Potential area for 
keramba was estimated of 35,000 ha. Thus, the area that was used has not reached 1%, and it was 
still potential to be cultivated.  Fish production of Keramba cultivation was recorded 450 ton with 
production value of Rp. 21, 184,470,000.  Seaweed cultivation was done in home industry scale. The 
location was in Senayang and Singkep islands, but total area and production was not recorded. 

Fishery resources: Fishermen in Riau Archipelago Regency based on the ownership of capture 
tools could be categorized into two classes: owner fishermen and employee fishermen.  There are 
plenty employee fishermen in this regency. From 12,093 RTP, there were only 8,864 units of boats in 
big size, small size and un-motorized.  With an assumption that if each RTP has 1 unit of boat so 
there were 3,229 RTP that do not posses their own fleet, and in other word there were many 
employee fishermen. 

Fishery facilities: in Riau Archipelago Regency a Marine Fishery Establishment, fishery fleet and 
capture tools have been set available.  There are 12,700 Fishery Households in Riau Archipelago 
Regency consisting of 12,093 Fishery House in offshore, 551 Mari-culture and 56 of brackish water 
Fishery Households.  Offshore fishery households generally implement fish rearing in Keramba 
Jaring Apung that is also included in Fishermen Household.  

(3). Sand mining  
 

Currently there are some 140 companies working in sea-sand mining and only two have the 
Environmental Impact Assessment.  Most of the mining permits had been granted by Riau 
Government, either by the Province or Regency Government, which are in accordance to the 
implementation of Act No. 22 year 1999.  Before the act was prevailed, there were less than 10 
companies being granted the sea-sand mining permit. 
 
The sea-sand in Riau Archipelagic waters had been mined for export purpose since mid seventies 
(Figure 4.2).  The local government income from sea-sand mining is averagely Sin $ 2 billion per 
year (Singapore based price), sea-sand export to Singapore makes some Sin $ 28 to 75 million per 
year.  The C&F price of Sea-sand varied between Sin $ 6 and per m³, while the selling price in 
Indonesia is in the range of Sin $ 1.2-1.5 per m³.  The volume of Singapore import from Indonesia is 
300 million m³ per year in average.  From this simple calculation it is clear that the foreign exchange 
coming from sand export is very low or 25% less than from the assumption that some illegal export 
might have taken place. 
 
As a follow up of controlling the sea-sand export, it is expected that along with the related institutions, 
the Ministry of Marine Affairs and Fisheries will do the following: 

1. A comprehensive study on the potential of submarine sea sand 
2. The mapping of region with mining and conservation potential, such as mining permitted 

sites, conditional permitted sites and forbidden sites (conservation sites) 
3. Establish sea-sand Controlling Team to provide recommendations to the local government 

(Riau Government) before granting the exploitation permit 
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4. Active role of the Central Government (MMAF) to make some approach with the Singapore 
Government in handling the illegal sea-sand export. 

5. Law enforcement at sea by the law enforce officers. 
 

Figure 4.3.  Sea Sand Mining in Tanjung Balai Karimun waters,  
        Riau Archipelago Regency 

 
 

C.  Batam Regency  

(1).     General Information 

Batam geographically located in a strategic area and has competitive and cooperative position.  Batam 
city face directly with Singapore, which is an international trade center and entry point of foreign 
tourists. This condition is an opportunity to develop fishery cultivation with an appropriate water 
environment.  On the other hand, Batam is near the Center of International Singapore Market and 
President Decree No. 28, 1992 of Extension Batam-Barelang, enhanced this. 

Batam Fishery Profile:  Fishery Potency in Batam City covers Marine Resources and Fishery Cultivation.  
Especially for marine fishery and fishery cultivation, there were no researches so far.  It is predicted that 10% of 
water area in Batam is still possible to develop fish/seaweed cultivation.  Fish production in Batam in 1999 was 
predicted of 12,132.89 ton, through catching in the sea, the production was 12,132.89 ton, through mari
(Keramba) 47.09 ton, and brackish water culture was 20 ton.  The consumption rate/needdish was predicted to 
be 19 kg/capita/year.  Water environment in Batam consists reef fishes with high economic value, some of 
them are groupers (kerapu) fish and other coral reef fishes, oysters and sea weed (E. Spinosumm, E. Edule
also sargasum etc.                  
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Vision:  To establish an alternative sector and anticipate silver gate of Barelang in 2010 

Mission: To materialize a competitive, independent, sustainable agribusiness system to fisherieses 
stakeholders. 

Goals:  
(1). To improve product diversity, quality and quantity of the products, quality of life of fishermen and 
family of fishermen to be successful, efficient, independent and strong.  
(2). To improve the availability of fisheries industry materials, community nutrient; job opportunity that 
will lead to increase the regional income/country.  
(3). To increase awareness of skill comprehension and fishermen participation in production activities 
and organization (formal as well as informal) in implementing product marketing.  
(4). To increase productivity and marketing ability of fisheries product to improve the revenue.   

Table 4.13.  Type, Number and Operation Area of Fishing Gears in Batam1998 

No. Type Number Operation Area Fish 
Type  Notes 

1. Pukat Cincin 
(Encircling gill 
net) 

2 East Batam, West Batam  P, D Active 

2. Bottom Set Gill 
Net  

780 East Batam, West Batam, 
Belakang Padang 

P Static 

3. Trammel Net 1.068 East Batam, West Batam  D Active 

4. Coastal pond 12 East Batam P,D Static 

5. Long line 2.249 East Batam, West Batam, 
Blk. Padang 

P Static 

6. Portable fish pot 9.474 East Batam, West Batam, 
Blk. Padang 

P,D Static 

7. Muroami (Drive in 
net) 

11 East Batam P Static 

8. Long Line 30 East Batam P,D Static 

9. Kelong 1.120 East Batam, West Batam, 
Blk. Padang 

  Static 

Source:  Batam City/Potency Study and Fishery Resources Development; Faculty of Marine and 
Fishery, University of Riau 2000  
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(3)  West Sumatra 

Capture Fisheries: Number of < 30 GT boats based on fishing gears and capture 
areas increased each year.  Number of motorized boat, out boat and un-motorized boat 
increased from 7,521 in 1999 to 7,256 in 2000 and then 8,114 in 2001.  
Number of motorized boat with size of 5-10 GT increased from 523 in 1999 to 786 in 
2000 and in 2001 was 949.  For motorized boat with size of 20-30 GT decreased from 
31 in 1999 to 6 in 2000 and 8 in 2001. 
The out boats decreased from 1,736 in 1999 to 1,696 in 2000 and 1,654 in 2001.  There 
was increasing number in 1999 of 4,388 to 4,399 in 2000 and 4,990 in 2001. 
Data of number of Motorized Boat based on boat size and fishing gear in 2001 could be 
seen in Table 4.14. Data of Production and Productivity by fishing gear as showed 
below in Table 4.15. 
 

Table 4.14. Number of Motorized Boat by Fishing Gear in West Sumatra  
                    Province, 2001 
 

No Motorized 
Boat 

Pancing 
Tonda/Ranggung 

Bagan/Lift 
Net 

Gill 
Net 

Purse 
Seine 

Long 
Line/Rawai 

Notes 

1 0-5 GT 140 - 10 - - 03-06 
Miles 

2 5-10 GT 185 * 620 34 - 25 06-12 
Miles 

3 10-20 GT 13 * 20 - - - 06-12 
Miles 

4 20-30 GT - - - 7 - 06-12 
Miles 

 TOTAL 338 640 44 7 25 - 
 
Note: (*) = Pancing Tonda operated in 06 Miles of ZEEI 
 

Table 4.15. Productions and Productivity 
Number of Fishing 
Gears 

Production Productivity No Type of 
Fishing 
Gears 1999 2000 2001 1999 2000 2001 1999 2000 2001 

1 Payang 711 922  8850 9810 10363 12.4 10.6  
2 Dogol 

(Danish 
Seine) 

742 630  2280 3012 3178 3.1 4.7  

3 Pukat Pantai 
(Beach 
Seine) 

453 491  3767 3368 3554 8.3 6.85  

4 Pukat Cincin 7 6  7977 8387 8851 1139.5 1397.8  
5 Jaring Insang 

Hanyut (Drift 
Gill Net) 

1439 1518  2563 4045 4269 1.7 2.6  
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6 Jaring 
Lingkar 

102 215  169 350 369 1.6 1.6  

7 Jaring Klitik 411 407  434 765 807 1.1 1.8  
8 Jaring Insang 

tetap(Bottom-
Set-Gill-Net) 

684 792  1115 1866 1969 1.6 2.3  

9 Trammel net 641 717  2187 2627 2772 3.4 3.6  
10 Bagan 

perahu rakit 
(Floating Lift 
Net) 

868 931  29916 32843 34823 34.4 35.4  

11 Serok 
(Guiding 
Barriers) 

121 107  1476 1216 1216 12.1 10.7  

12 Rawai tetap 
(Long Line) 

41 104  2392 541 541 58.3 4.9  

13 Other Long-
lines 

1500 1452  6968 4972 5247 4.6 3.4  

14 Tonda (Troll) 1062 972  21742 21360 22543 20.4 21.9  
15 Other traps 398 156  235 327 345 0.5 2.1  
16 Weed 

Collector 
69 71  13 22 23 0.2 0.3  

17 Other Gears 182 -  34 - - 0.2 -  
  9431 9491  92125 95580 100789 1303.4 1510.5   

 
 
The long line lure in West Sumatra province is difficult to be obtained because there is 
no bandeng fish as lure.  To overcome this problem so the solution made was 
implement-rearing effort of tawes fish with size of 100-200 gram/fish to fulfill the need of 
lure fish for long line operational.  Beside that, SUPM Pariaman is implementing brackish 
water culture rearing shrimp and bandeng. 
 
Most of “andon” fishermen (illegal fishermen) in West Sumatra came from North 
Sumatra using traditional capture tools like sail of kerapu fish in coral reef area as well 
as forbidden capture tools which were operated in Mentawai Island.  Most of them didn’t 
ask for permit to MMAF regional office and used destructing fishing gears like 
potassium.  The number of fishermen data based on fishing gears is showed in Table 
4.16. 
 

Table 4.16. Number of Fishermen based on Fishing Gears 
No Year  Pancing 

Tonda 
Bagan/Lift 
Net 

Gill Net Purse 
Seine 

Long 
Line/Rawai 

TOTAL 

1 1999 1,695 5,104 176 220 120 7,315 
2 2000 1,900 5,120 176 200 150 7,546 
3 2001 1,690 5,120 176 160 150 7,296 

 
(Sources, MMAF Regional Office of West Sumatra Province, reported in Coordination 
                Forum of Management Utilization of Fisheries Resources, 2002) 
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Share stock that was used together between West Sumatran fishermen and North 
Sumatran fishermen is tuna fish, cakalang and small pelagic fishes where the location 
was between Sumatra Island and Mentawai Archipelago collected through rumpon. The 
problem came out were that North Sumatran fishermen who had purse seine and put 
rumpon in West Sumatran coastal environment without any license. This against the rule 
of Minister of Agricultural Decree No. 251/Kpts/IK-250/1/97 about rumpon relocation and 
arrangement.  The other side is the imbalance competition of West Sumatran traditional 
fishermen with purse seine fishermen in utilizing marine resources.  
 
The traditional fishermen in small scale utilized fishery Resources like demersal fish, 
shrimp and other fishes in West Sumatran coastal water. While, foreign trawl boats 
especially from Thailand sometimes used illegal license to capture the fish, abuse the 
operation area, composition of boat’s fellow and license falsification. This condition 
made the traditional fishermen was angry and sometimes they acted harsh by burning 
the trawl boats.  It must be controlled to avoid anarchism besides that this would lead to 
wipe out the marine resources.  
 
Mangrove: Total area of mangrove forests in West Sumatra is 37, 88.75 Ha spread 
out in Pasaman Regency 4, 583, 75 Ha, Pesisir Selatan Regency 325 Ha, Padang 
Pariaman 200 Ha, Agam Regency 55.5 Ha, Padang City 120 Ha and Mentawai 
Archipelago Regency 32,600 Ha (Kamal et al., 2001).  This mangrove habitat is the 
widest ecosystem in Western Coastal of Sumatra Island. 
 
Mangrove forest is a unique ecosystem with three main functions; those are physical, 
biological and economical functions. Mangrove is used as nursery ground and spawning 
grown of many water biotas like fish, shrimp, oyster, and also birds.  Considering that 
80% of marine fishes consumed by human came from Mangrove forest.  Beside that, 
mangrove forests were also utilized as char coal, construction materials, foods, 
medicine, beverage (alcohol), paper, hip, cultivation area, and textile material (synthetic 
fiber) (Kamal et., al, 2001). 
 
Flora composition of Mangrove forests in West Sumatra were most dominated by 
Rhizophora apiculata, Bruguiera gymnorhiza, Ceriop tagal, Soneratia alba, Soneratia 
ovata, Desmodium umbelatum, Dervis heterophyla, Nypha frutticans, Pandanus 
odoratissinus, Xylocarpus granatum. The highest diversity was founded in coastal area 
of Pesisir Selatan (Tamin, 1992 and Kunzman et., al.1994 cited in Kamal et. al. 2001). 
 
Fauna that were founded in West Sumatran mangrove ecosystem were 29 types of fish, 
11 types of crustacean, 5 types of crabs, 3 types of reptile, 2 types of mammal, and 9 
types of birds (Kamal et., al. 2001). Table 4.17. shows location, wide, destruction rate of 
mangrove forest and prediction of the decrease of Capture Fish Production in West 
Sumatra. 
 
The problems faced in managing mangrove ecosystem in West Sumatra Province were: 

a. There was no institution which is responsible to preserve mangrove forests 
b. There was no regional regulation ruled the importance of mangrove habitat 

existence 
c. There was lack of institutions involved in maintaining coastal borders and 

mangrove conservation area 
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d. Most of people were still considering that mangrove ecosystem is used to put up 
the industrial waste like in Sarabua Bay (tapioca waste) and in Padang City (ply 
wood and rubber wastes) and also for other domestic wastes. 

e. Mangrove forests were conversed as other land uses. 
 

Table 4.17. Location, Wide, Destruction Rate of Mangrove Forest and  
Prediction of the Decrease of Marine Fishery Production in West             
Sumatra 
 

No Regency Wide (Ha) Destruction 
Rate (%) 

Decrease of Capture 
Prediction (Ton) 

1 Pasaman 3,250 30 975 ton/year 
2 Pesisir Selatan 325 70 227.5 ton/year 
3 Padang Pariaman 200 50 160 ton/year 
4 Mentawai Archipelago 32,600 20 6,846 ton/year 
5 Agam 55 50 27.5 ton/year 
6 Padang 120 70 84 ton/year 
 TOTAL 36,550 53.34 8,320 ton/year 

Source: Mangrove and Coastal Area Research Center, Faculty of Fishery, University of 
              Bung Hatta, 1998 cited in Kamal et. al., 2001. 
 
Sea grass beds: Sea grass beds as flowered flora live in association with muddy 
substrate and rocky in tidal areas has important role for living environment of sea 
organisms especially mollusks, crabs, fishes larva and shrimps.  The condition of sea 
grass beds in West Sumatra especially in Pasaman Regency is very limited like showed 
in Table 4.18. 

 
Table 4.18.  Sea Grass Beds Potency in coastal area of Pasaman Regency 

No Area Potency (Ha) Condition 
1 Tapang Bay 60 Good 
2 Panjang Island 7.5 Damage 
3 Unggas Island 2.5 Good 
4 Harimau Island 0.5 Damage 
5 Tamiang Island 1.0 Good 
6 Pigago Island 2.0 Good 
7 Mandiangin 1.5 Good 

 
Source: Mangrove and Coastal Area Research Center, Faculty of Fishery, University of 
              Bung Hatta, 2000 cited in Kamal et., al., 2001. 
 
Coral Reefs: The destruction issues of coral reefs have emerged in Indonesia since 
1990s and since 1995 West Sumatra got the attention from the United Nations related to 
the conservation of coral reefs.  Coral reefs damage in West Sumatra mostly was 
caused by bombing and boat anchored. These were because of the lack of knowledge 
about the importance of coral reef.   
 
The coral reef damages were mostly caused by natural factors and human activities and 
also sea based pollution.  Marine fisheries including artisanal fishes for region of West 
Sumatra was still low in export production.  It only reached 1,751 kg in the year of 2001.  
The diversity of artisanal fishes is very high in the coral reefs area.  This is because coral 
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reefs are the most productive ecosystem and rich with natural life.  The ecosystem 
condition of coral reefs are getting worse recently, in some data it had been reported that 
only in Pieh Island which has a much better condition. Table 4.19. shows the general 
condition of coral reefs in West Sumatra.  

 
Table 4.19: Distribution of Coral Reefs Cover (%) in some Islands of West        
                   Sumatra, 2001 

Location HCA 
(%) 

HCNA 
(%) 

DC (%) ALGA 
(%) 

OF (%) A biotic 
(%)  

Total 
PC (%) 

Sikuai 3.57 18.22 0.00 74.08 3.62 0.52 21.78 
Sirandah 0.8 11.433 0.00 74.75 8.0166 0.00 12.23 
Sinyaro 0.633 22.066 0.00 64.75 11.8833 0.00 23.37 
Pasumpahan 2.25 19.65 0.00 65.95 12.1166 0.00 21.90 

Source: Damanhuri, 2003 
 
There was an illegal selling of coral reefs along the road of Bayur Bay that could be seen 
in Figure 4.3. 
 

Figure 4.4. Coral reefs sold along the Bayur Bay 
 

 
 
Interview and discussions:  Head of MMAF-Regional Office (Padang, 2003) 
informed that, in 2002 it was found out, that like in many other in-shore places all over 
Indonesia, fisheries productions in West Sumatra tend to be degraded, mostly cause by 
high operational cost and on the other side fish prices is also becoming low.  Generally 
the fishermen use troll-line gears in fish catch; the troll-line boat could accommodate 
about 5-6 crews.  The using of umpan buatan to catch, mostly to get tuna, cakalang, 
and tongkol. 
 
Efforts already done to enhance the situations, by i.e.:  making rawai around coral reefs 
to catch reef fish, planting rumpon (particularly in Pesisir Selatan Regency).  This effort 
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also followed by Wardono, one of the not many entrepreneurs working particularly 
around Mentawai islands.  It was informed that there were about 50-60 fish boats 
operations in the area. 
 
The problems lately occurs, especially the over fishing is caused by the ever increasing 
numbers data of Alat Tangkap Bagan, where they catch all kind of biota, from small fish 
(ikan teri), particularly the juveniles, which positively gives negative impacts if not just 
being able to ‘cut’ the nutrient cycle system in the marine ecosystem, since they are 
using a very small nets.  It is surely will cut the regeneration growth and in the end the 
natural resource’s will be depleted, since the food-chain vanished and the fish could not 
be found in the ‘once’ pola ruaya ikan that had been changed.  
 
Other over fishing problems, lies on the captured gears using rumpon, which being 
predicted, that rumpon were put (lied) in the ‘ruaya ikan’ position, which attract the fish 
to come and swim just around the rumpon with the too bright light, they put around the 
rumpon area (more-over they equipped the rumpon’s deck with several (sometimes 
more than one for bigger and larger rumpon) very strong electric generator power in 
order to keep the bright light power stayed maximum throughout the night), so they could 
catch the fish (and the ‘by catch’ if any) easily. Including the small also the spawning 
ones especially the juveniles.  This activity in fact is the biggest problem that occurs 
since then causing the natural spawning grounds, it will particularly cut the life cycles of 
the fishes and other biota usually existed. 
  
The degradation of mangrove habitat, which in some places are already in a critical 
conditions, caused the coastal abrasions.  It is obvious that some of the small islands 
are already sinking like the ones surrounding Mentawai islands, which is commonly 
caused by the cutting of mangrove as the barrier towards strong wind and currents.  The 
existing mangrove cutting operations is mainly to get the mangrove woods for 
construction needs.  The problem then becoming more severe since the land conversion 
is not based on the master plan but accommodated the spatial planning. 
 
Most of the coral reefs are degraded, caused by illegal reef fish captured using bomb 
and toxic materials i.e. cyanide.  The coral reef also used for construction materials, 
especially in Mentawai islands, since the original stone consists of ‘young and soft type 
of stone’ that easily cracked.  These were because the mother stone is established 
through tectonic process.  It is not formed properly.  That’s why many people use more 
corals or limestone made of coral stones as the important construction primary 
materials. 
 
 
In Mentawai Island there are also some Forest Concessions, which still operating the 
clear-cut system. The logs caused the coastal ecosystem degradation.  The endemic 
Mentawai primate habitat also disturbed by the sign of declining numbers nowadays, 
(the ape’s meat is one of local people traditional protein consumption).   
 
Dissemination and socialization on the importance of coral reef’s existence, especially 
for the natural function protection effort, is extremely needed as well as the training and 
lesson learnt to be done to enhance people awareness, at all levels in order to be 
together in saving and maintaining the ecosystem sustainability for humankind.   
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It was reported that the sea-grass bed have also been degraded, mostly caused by the 
land based pollution, sedimentation (and siltation) from the terrestrial ecosystem erosion 
as the result of ‘forest uncontrolled and clear cutting’ as had been reported earlier, 
particularly on the benches of the upland areas and river basins, which also bring the 
muddy water up to the coastal areas, and finally to the sea.  
 
Environment pollution caused severe negative impacts and problems which need 
serious attention to everyone, based on the main objective that the efforts are directed to 
the sustainability of the coastal and marine ecosystem in order to be able to obtain the 
natural resources in a sustainable way of activities.  Let the marine ecosystem be as 
what it should be, meaning that since the terrestrial ecosystem had suffered as a result 
of human inappropriate activities before, our life will be more dependent to the sea and 
it’s ecosystem.   
 
As had been realized, that at the moment there is no significant negative impact to the 
Padang-Bungus Bay, but it is already suspected that once (in the future) there could be 
a negative impact to the CME on the Padang Bungus Bay ecosystem, since up to day 
the plywood processing of the ‘only’ sawmill (PT Rimba Sungkyong) activity is dumping 
it’s waste straight to bay.  Particularly towards the coastal area which immediately side-
by-side with The Landing Fish Port Padang Bungus, once will be accumulated and 
affected the surrounding environmental waters in front of the sawmill as well as to the 
coastal area. 
  
 

Padang Bungus National Fish Port  
(Pelabuhan Samudra Padang-Bungus) 

  
From the local authority of Padang Bungus Fish Port (Figure 4.4), we got the data and 
information and a list of problems particularly concerning the lack of primary facilities and 
human (skills) resources, which should and could be tackled as soon as possible: 
Ø City of Padang and all areas covering the West Sumatra province, needs 

comprehensive land sat imagery and other modern equipment attach. 
Ø The number of fishing vessels going to the sea is permanently declining, from 

about 300 to only 100 per month. 
Ø There is a significant number of Mobile Lift Net (Bagan Apung), which actually in 

the year 2001 there had been a Local Government Rule on not to use this 
specific gears, but this regulation was not strong enough or not being able to go 
into force. Contra the needs and the pressure of the fisher-folk to still use 
equipment, since the people feels that using the mobile Lift Net is the easiest 
way to catch and attract fish to be catch.  
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Figure 4.5: Bungus Fishing Port, West Sumatra 

 

 
 
 
Ø There are two types of Lift Net fishing gears, one is the mobile and the other is 

permanent: Stationary Lift Net (Bagan Tancap).  The establishment of the Mobile 
Lift Net is very significant! Further more in order to catch more fish they are using 
more bright lights and more small size nets, which of course in no time at all, the 
number of small fish (juveniles) and “teri’ fish, drastically went down.  The same 
degradation also happened to bigger fish, since there was no more food 
available, so they could be gone or go to another more safe area to live.  The 
nutrient cycle already occurs, significantly.  The evidence could be seen along 
the river Muara under the ‘Siti Nurbaya’ bridge, on the estuaries where hundreds 
of Troll Fish Boats ‘park’ along both sides of the river (Figure 4.5). 

Ø The administration of licensing and permit is not organized properly.  With this 
legal permit management, monitoring of the fishing vessels and the information 
could be easily obtained and collected.  

Ø Purse-seiner could produce 170 tons of fish/month, mostly the skipjacks 
(cakalang), Baby Tuna and Yellowfin Tuna.  Most fishermen do not like the 
freezing fish system or put the fish into the freezing container. 

Ø Since the operational cost increased, while at the other hand the fishermen 
income decreased, as the people economic capability also decreasing, the 
production numbers of fish also decreased.  To solve the problem, the 
government established collaboration SPDN in collaboration with PERTAMINA. 
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     Figure 4.6:  Troll Fish Boat along the Muara River 
 

 
 
Ø Information collected from the local fisherman, in the Padang Bungus National 

Fish Port, also stated that a significant decreasing numbers of fish made the 
fishing capture being much more difficult nowadays.  He said that the Troll 
Fishing and Long Line Gears, are the caused of fish degradation numbers.  
More-over it is pressed by foreign fishing vessels (more operated of more than 
40 fishing fleet directed by one big ‘main fabricated vessel’), which have more 
modern and high tech fishing gears, complete with the special container and fish 
canned machines.  That evidence also affect to the in-shore number of fish, since 
the mature fish could not then, spawning in inland waters.  Sometimes they also 
approach to the in-shore areas of under 12 nm, as they knew from theirs satellite 
system of NOAA; they found ‘school of fishes’ approaches towards the in-shore 
waters.  So, the foreign fishing vessels do not mind if two or three fish boat had 
been caught by the Indonesian security, since they still have 47 more boats, who 
are still, could operate and do their activities and do the ‘canning’ on board, or 
bring the fish straight to their own countries.   

Ø What we concerned more is that the crews are equipped with modern guns or 
other modern fighting instruments.  That’s why the fishermen urge in proposing to 
the government for their security as well as to protect their waters, that they also 
should be equipped with similar modern ‘fighting instruments’ There should be a 
certain permit or certain certificate for the fishermen to protect themselves and 
their nature resources.  

Ø Otherwise the government should protect the fishermen and the national 
CME resources from the foreign fisher fleet big fleets numbers of fishing 
capture operations.   

Ø It was then informed by official of the Central MMAF, Directorate General of 
Capture Fisheries, Directorate of Fisheries Resources, that the new (revised 
Regulation on Fisheries (Law No. 5./1985) is still underway to be signed by the 
national government, in which it will also accommodate his proposal as already 
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agreed in the UNCLOS, which had been ratified also by some of the countries, 
mentioned. 

  
The fishermen also informed that most captured fish is the skipjack (Cakalang).  He also 
added that the rooming area of this Skipjack is very wide with the swimming speed 
capability reached at about 700 miles/hour.  Other obstacles they faced are the weather 
uncertainty, with the forms of storms especially around Mentawai islands.  The most 
heavy and longest storm happened is the Southern Storm, that’s maybe because the 
natural deep geological seabed separated the islands with the mainland island of 
Sumatra. But they know definitely that on the 10th and 11th months of the year (Oct-Nov) 
the sea will be filled by abundance fish. The fishermen captured the fish using the Troll-
Line boats (of 10-15 GT, with 5 crews).  Operational cost for a single sail with the Troll-
Line boat is about Rp 4 millions, with captured fish values of 500 kg (skipjack, baby tuna 
and big eye).  That means that the revenue becoming zero, since the price of the fish 
also around Rp 4, - million, sometimes lower to only Rp 2, - millions, meaning they will 
loose, then at the end they could not do the activity anymore.  
 
The number of Floating Lift Net (Bagan Apung) is increasing up to 300-400 units, only 
around Padang city, because it is much cheaper to build a Mobile Lift Net compared to 
buy for a purse-seiner, also the quantity of catch will always relatively much more in 
species and numbers, including the juveniles.  Sometimes they know this effect, but 
doing the same ‘fortunate’ activities attracted them more, than thinking the protection or 
sustainable activities of a long-term economical fortune for everybody and they do not 
seem to be aware of our fishing incidents that may happens.  The ‘common property 
right’ are still occupying the mind-set of most of the people, which already happened to 
the terrestrial ecosystem up till to day.  This Mobile Lift Net equipped with spotlights of 
about 4000 watt (200 Watt X 20 lamps), each have the 1000-watt spotlight, with 10-15 
crews’ off-shores. It was also informed that offshore drilling by Pertamina mostly causes 
the water pollution.  

 
The field survey was done to support and check the updated data and information 
already collect in advance.  Due to the newly established marine and fisheries sectors in 
the national level (Ministry of Marine Affairs and Fisheries), which also should adopt the 
latest regional autonomy set up, the Fisheries Regional Office becoming under the 
coordination of the MMAF. To establish a credible and responsible report in relation with 
the BOBLME, one should also collect primary updated data from the field.  It was   
known that at least there is four provinces include in the coverage area, which is a huge 
and large area, so that way it is impossible to do for more detail observations. 
 
4.2. Straits of Malacca (North-Eastern Sumatra) and Singapore, Linking to   

       The Andaman Sea and The BOBLME Impacts. 

 
(1).  Maritime Trade and Development 

 
Exports from Indonesia to other ASEAN countries generally show a positive trend with 
an increase of 20.2% or US$ 0.96% billion in 1994.  This is mostly due to its escalating 
demands from Singapore, which rose from nearly US$ 3.4 billion to US 4.15 billion or 
23.1%.  Export to Malaysia increased 26.0% for fixed vegetable fat and oil and iron and 
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steel products with value of US$ 1.4 million and US$ 24.5 million respectively (Central 
Statistical Bureau, 1994a cited in Chua, 1997).   
 
In general, for Indonesia the trend of the interregional trades is on increase.  It is 
projected that the increase will be enhanced further, when the two economic “growth 
triangles” have been fully developed.  Also, with regard to future maritime trade and 
development it is important to note that since the 1980s Indonesia’s economic structure 
has been changing from agriculture to industrial basis.  This change will continue further 
in the 21st century.  By the first part of the 21st century, Indonesia will shift from being a 
net exporter to a net importer of oils.  Indonesia will still export natural gases, in 
particular from the Natuna natural gas fields. 
 

(2). The Straits Usage, as Transport Channel by the Littoral States 
 
The Straits is vital to the economics of the bordering States in that it serves as a 
transport link between the States and their trading partners.  Ninety percent of the 
Indonesian exports and imports are transported by sea.  .   
 
As an illustration (Soentoro, 1996 cited in Chua, 1997), out of the total general ports, a 
number substantial bulk cargoes.  Over 50% of general cargoes in Indonesia are loaded 
and unloaded in 25 strategic ports.  These strategic ports consist of four full container 
ports; only Belawan (one of Five biggest Indonesia National Ports) is located in the 
Straits of Malacca, eight semi-containers ports (Dumai and Batam are located in the 
Straits of Malacca), and 13 conventional ports (Lhokseumawe, Pekan Baru and Tanjung 
Pinang, are located in or area to the straits of Malacca). 
 
 

(3). Development and Exploitation of Oil and Gas Resources in the     
            Straits 

 
Crude oil production: Indonesia is one of Asia’s major oil producers, ranking second 
after China and fourteenth globally.  Indonesia is also Asia’s biggest oil exporter.  Oil and 
gas production provide almost two-thirds of Indonesia’s tax revenues and are a major 
source of foreign exchange (Burbridge et al., 1988 cited in Chua, 1997).   
 
Offshore petroleum operations lead to many related supporting activities in marine and 
coastal areas, including shipping (supplying drill rigs and offshore installations), onshore 
infrastructure and support services.  Most of the crude oil produced from offshore wells 
is transported through submerged pipelines to storage barges or land terminals.  Oil is 
then pumped from these facilities to offshore single buoy mooring terminals where it is 
loaded onto tankers. 
 
Liquefied Natural Gas (LNG) production: Indonesia is the world’s 14th largest gas 
producer with an annual production capacity of 24.4 million tons in 1994.  Indonesia is 
also the world’s leader in the export of LNG.  Gas in second only to oil as Indonesia’s 
leading generator of foreign exchange earnings and tax revenue.  LNG has therefore 
been playing an increasing important role as a catalyst for national development.  
Indonesia’s share of the international market for LNG has grown spectacularly.  Its first 
LNG shipment for export was made in 1977.  By 1987, Indonesia ranked as the world’s 
leading LNG exporter, holding over 40% of the global market. 
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Oil refineries:  The total oil refining capacity by the refineries located along the Malacca 
Straits as of 1 January 1995 was estimated to be 1.54 million barrels per day.  Among 
the three littoral States, Singapore has the highest refining capacity, which constitutes 
about 72.43 % of the total refining capacity by the refineries along the Malacca Straits.  
Malaysia has 16.72% and Indonesia 11.30%. 
 
Port and Harbor Development: Indonesia has about 300 registered ports scattered 
throughout the archipelago.  Most of Indonesia’s ports serve international transportation 
needs.  Four major ports for export and import that have been turned into full container 
ports, namely, Tanjung Priok in Jakarta, Tanjung Perak in Surabaya, Makassar in South 
Sulawesi, Belawan in North Sumatra, Dumai in Riau and Lhokseumawe in NAD, located 
in the vicinity of large oil fields, also handle large volume of exports, in addition to their 
main function as the center of crude oil and refined oil distribution.  Another port, Kabil in 
Batam Island, Riau Archipelago, is also being expanded to serve as a major cargo port.   
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5. POLLUTION FROM LAND AND SEA-BASED SOURCES AND THE 
IMPACT TO THE CME ECOSYSTEM 

 
Pollutants from land-based of sources (domestic sewage, agricultural, industrial, solid 
wastes, chemical and hazardous wastes), known as the major contributors, reached up 
to approximately 60-70% of the total marine pollution.  According to Koe and Aziz 
(1995a, 1995b cited in Chua, 1997), the greatest threats of polluting substances and 
materials include: organics, nutrients, sediments, litter and plastics, metals, radio 
nuclides, oil, hydrocarbons and poly-aromatic hydrocarbons (PAH). 
 
Most East Asia large cities and rural settlements are located along the coastline, or river 
bank (Jaffar and Valencia, 1995b cited in Chua, 1997).  Wastes, mostly untreated, are 
discharged directly to the receiving waters.  Organic components of domestic sewage 
create oxygen demand and increase nutrient levels, turbidity and concentrations of 
pathogenic micro-organisms.  Many of the organic and inorganic industrial wastes 
discharged into the coastal waters, either by direct dumping or indirectly, via rivers, are 
mostly toxic and can have acute and long-term impacts to the living resources in the 
waters, particularly then, accumulated on the marine environment. 
 
Based on his research result on the western Sumatra waters, Ridho (1999) suggested, 
that, for demersal fish resource research in the future, to always consider the 
environmental water quality, especially of: dissolved oxygen (DO), temperature and 
salinity factors.  High numbers of demersal fish biomass which were founded at the 
depth of not more than 30 meters deep, and are more significantly effected by the 
existences of DO and high temperature, than the depth factor (> 30 meters deep).  
Biomass community structure is also significantly more stable in > 30 meters deep, 
which effected by DO level, high temperature and relatively low level of salinity (usually 
in estuarine areas as the waters is relatively more fertile). 
 

5.1. Waste Source and Loadings 
 
Domestic sewage:  Sewage consists of human faeces and household wash-waters.  
Rapid growth in and around the coastal zones result a steady increase in sewage 
discharges into the marine and coastal environment.   About 75% of Indonesian cities 
with populations of more than 100,000 are located in coastal areas. Just for a 
comparison, in the Jakarta greater metropolitan area, almost 40% or about 3.75 million 
people discharge their waste-water to the river system, resulting in a BOD load of about 
120 tons per day (Soegiarto, 1988 in Chua, 1997).  Although there is a requirement to 
install wastewater treatment in large cities in Indonesia, the response is still very limited. 
 
Mahbub et al. (1990, cited in Chua, 1997) estimated that on the east coast of Sumatra, 
with a population of almost 11.0 million people (1994), it could be assumed, that 60% of 
the sewage will be generated in reaching river systems, flowing into the Malacca Straits, 
result the total loadings of BOD, chemical oxygen demand (COD), total nitrogen and, 
total phosphorus of: 167,292 tons, 381,425 tons, 74,278 tons and 7,361 tons per year, 
respectively.  There are still not sufficient studies concerning the same problem from the 
western coastline of northern Sumatra, or it is still considered not to be a problem, yet. 
 
Industrial waste:  Industrial waste is mostly generated from agro-based and 
manufacturing industries including food and beverage processing, palm oil and rubber 



 51

processing, tapioca starch processing and other manufacturing industries for fertilizers, 
textiles, pulp and paper, tanneries and sugar.  Pollution loads from Industry are 
significant.  Industrial sources of hazardous waste are:  mining, energy production, oil 
refineries and pharmaceutical sectors, as well as hospital and health care facilities and 
research laboratories.  Heavy metals, such as lead, mercury, cadmium and silver, from 
the manufacturing sector discharged into rivers and coastal waters, mostly untreated. 
 
On the west coast of Sumatra, a number of industries may be found (oil and gas, metal 
processing, fertilizer plants, paper mills) and factories involved in the processing of palm 
oil, sago and tapioca.  Some of the important industrial centers include Lhokseumawe 
and Batam.  There are 96 industries located in Batam alone; while for the eastern coast 
of northern Sumatra is also still lack of data and information.  Table 5.1. lists of some 
important types of industries found along the Malacca Straits. 
 

Table 5.1:  Major Industries of Indonesia and Their Potential Impact (Dahuri  
  and Pahlevi, 1994; Science System Consultants, 1994 in Chua,     
  et. al, 1997). 
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Agricultural wastes: Since the Dutch colonial era, east coast lowland areas of 
Sumatra have been extensively used for agricultural, agro-industries and plantations 
(rubber, palm oil, pineapple, etc).  At present, North Sumatra and Riau Provinces have 
the largest areas of palm oil plantations in the country.  The use of fertilizers as well as 
herbicides, pesticides, rodenticides and fungicides in agricultural activities has increased 
substantially.   It is suspected that a certain percentage of fertilizers as well as the 
applied pesticides leached into the rivers, and at the end will be accumulated into the 
coastal and estuarine environments.  There is no sufficient research information on the 
chemicals presence or it’s impact on the coastal waters of the east coast of Sumatra. 
 

5.2. Waste Management Facilities and Services 
 
Domestic sewage treatment:   There is still no written record concerning the start-
up of waste treatment in Indonesia, it is known that almost all wastes were discharged 
directly to the water bodies, therefore, water pollution problems always been built up 
rapidly, particularly in rivers passing through human settlement.   
 
Industrial waste: In general, Indonesian industry has limited wastewater treatment 
facilities, the effluents usually discharged directly into the water bodies.  Only in the early 
1980s, the industry was required to treat prior to their waste discharges.  However, in 
practice, many industries are still discharging untreated effluents directly to water bodies 
or are using undersized and inferior wastewater treatment processes, which produce 
effluents of poor quality.  At the moment of dry season, particularly in the Java (MoE 
office’s report of August 12, 2003), drought had been seriously damaged most of paddy 
fields, causing the loss of hundreds of billion rupiahs, and for sure the environmental 
quality (air and land, not only ‘clean’ water) which evidently occurs. The MoE Office 
(1990) implemented a more comprehensive pollution-monitoring program on the river 
system, called the PROKASIH (Program Kali Bersih or Clean River) Program.  It was 
first started with eight provinces having major pollution problems, including NAD, North 
Sumatra and Riau Provinces in 1991/1992.   
 
Solid waste:  In order to alleviate the garbage problem in the cities, in 1986 the 
Indonesian Government implemented the “ADIPURA” (‘clean & beauty city’) awards.  
The President presents the award every year in the framework of the World 
Environmental Day Celebration on 5 June.  Cities are divided into three groups: 
metropolitan cities (populations more than one million people); medium-sized cities with 
0.5 to 1.0 million people, and small-sized cities with 100,000 to 500,000 inhabitants.  
Through this approach, all cities in Indonesia are competing to receive the most 
prestigious award.  As a result, many cities in Indonesia are cleaner, at least from the 
garbage point of view and more beautiful.  There are still many cities, small towns and 
villages facing a garbage problem (Soegiarto, 1987, in Chua, 1997), particularly after the 
economic crises of 1977 
 
Since 2001 the Good Environmental Governance (GEG) Program called ‘BANGUN 
PRAJA’, were started into action, as the reviewed Adipura clean and beautiful city 
campaign, where the principal difference is at the target as to enhance local community 
VOLUNTERARY involvement, through still focused on their modes awareness and 
responsibility of a City Clean, Green and Convenient (healthy and beautiful).  The 
Awards Activity System is more or less (mostly) the same with before, like evaluation 
stages from local, regional and national evaluations in one-year program.  For instance: 
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the evaluation on capacity buildings and other actions relevant, especially rehabilitation 
and protection system to avoid the water, air and land pollutions, which are being more 
complicated, time after time. 
 

5.3. Sea Based Sources of Marine Pollution  
 
International convention, IMO Conventions on Marine Pollution:  The main 
International Maritime Organization (IMO) convention on marine pollution is the 
International Convention for Prevention of Pollution from Ships, 1973, as modified by the 
Protocol of 1978 (MARPOL), covers all technical aspects of pollution from ships, except 
disposal of wastes and other matter by dumping, which is regulated under the London 
Convention.  MARPOL applies into all types of ships, exploitation of seabed mineral 
resources.  Indonesia, Malaysia and Singapore have ratified Annex I and II of MARPOL 
73/78. 
 
International Conventions on Liability and Compensation (CLC) for Oil Pollution 
from Tankers: At present, there are two international regimes through which 
compensation for clean-up costs and damage are available for persistent oil (crude oil, 
fuel oil, heavy diesel oil and lubricating) which are the: 
Ø International Convention on Civil Liability for Oil Pollution Damage, 1969 (CLC) 

with its 1976 and 1992 protocols; and 
Ø International Convention on the Establishment of an International Fund for 

Compensation for Oil Pollution Damage, 1971, with its 1976 and 1992 protocols 
The CLC and Fund are international conventions adopted under the auspices of the IMO 
and they apply only in those countries, which have ratified the conventions. 
 
United Nations Convention on the Law of the Sea (UNCLOS):       It contains various 
articles dealing with the prevention of pollution from ships and platforms, under which 
new regulatory measures may be established.  All three littoral States are parties to 
UNCLOS.  Part XII of the Convention, deals with the protection and preservation of the 
marine environment.  Article 211 deals with international rules and national legislation to 
prevent, reduce and control pollution of the marine environment from vessels. 
 
Tokyo Memorandum of Understanding on Port State Control:  All three littoral 
States are parties to the Tokyo Memorandum of Understanding on Port State Control for 
the Asia-Pacific Region.  Under the MOU, ship inspections are required to ensure that 
vessels comply with MARPOL 73/78, as well as with relevant international safety 
conventions.  Under MARPOL 73/78, the Inspection should be limited to verifying that 
there is a valid International Oil Pollution Prevention (IOPP) Certificate on board.  If the 
port States doubts the condition of the ship/equipment or if it does not carry a valid 
certificate, the ship can be prevented from sailing until the Port State is satisfied that is 
presents no threat to the marine environment.  The governments are responsible for 
issuing certificates and for providing reception facilities.  In the case of countries which 
are members of the MOU, but which have not yet ratified MARPOL 73/78, classification 
societies are responsible for issuing IOPP Certificates reception facilities.  This could 
lead to discrepancies in the implementation of the MOU. 
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5.4. Impact of Human Activities on Coastal and Marine 
Environment. 

  
(1) Straits of Malacca (North-Eastern Sumatra) and Singapore, Linking to the 
      Andaman Sea and BOBLME impacts:   
 
The strategic locations of the Straits of Malacca and Singapore make them important 
international waterways linking the Andaman Sea and South China Sea.  The Straits is 
about 500 miles long and varies in width from 11 to 200 miles in depth from 10 to 70 
meters (Kamaruzaman, 1995 cited in Chua, 1997).   
 
A number of large rivers discharge directly into the Straits of Malacca, giving it 
characteristics similar to an estuarine environment, including relatively low salinity, high 
spatial and temporal variation in many physical and chemical elements and rich primary 
productivity and biodiversity.  For these reasons, the Straits is far more complex in term 
of physical, chemical and biological properties compared to that of the open sea. 
 
Physical, Chemical and Biological Conditions 
 
Physical conditions:  An analysis of the state of the marine environment involves 
the assessment of the physical, chemical and biological conditions as affected by both 
natural forces and human activities.  The marine environment is in a natural state of 
change, which in the absence of human interference maintains the dynamics of the 
ecosystem in a state of ecological equilibrium.  However, with human interference, the 
marine ecosystem may not be able to maintain its ecological balance if its functional 
integrity is impaired.  The ecosystem then falls into a state of degradation, onwards if 
man does not want to give nature a break as to let the nature assimilate its function back 
into its normal natural functions. 
 
Shoreline retreats and accretion:  On Indonesian side of the straits of Malacca, 
coastal erosion has also been reported.  The shoreline at the west end of the Bengkalis 
Island is diminishing at a rate of about 10 meters per year (Science Systems 
Consultants, 1994).  High rates of shoreline erosion are attributed to mangrove felling 
and the clearing of land for agricultural development (Burbridge et al., 1988 cited in 
Chua, 1997).  Some mudflats extend far into the sea with large areas exposed during 
low tides.  Mudflats may be few meters deep.  Mangroves and prevailing inter-tidal 
current systems also contribute to the formation of mudflats (Bird, 1985 in Chua, 1997). 
 
Hydrographic conditions:   The hydrographic conditions of the Straits of Malacca and 
Singapore are dominated by the diurnal tides and by the northeast and southwest 
monsoons.  General climate patterns (e.g., rainfall, temperature and wind currents) have 
remained somewhat consistent over the years, although some limited variations have 
occurred. 
 
Chemical conditions, heavy metals:  On the Sumatra coast facing the Strait of 
Malacca Dahuri and Pahlevi (1994, in Chua, 1997) reported heavy metal contamination 
in some locations, such as Lhokseumawe in North NAD and Asahan and Deli Serdang 
in North Sumatra.  The heavy metals (mercury, lead, cadmium and copper) were found 
to exceed national water quality standards for bathing, swimming and Mari-culture 
(Table 5.2).  Heavy metal contents were high in sediments of the Pakning River, 
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Bengkalis district, Riau Province where oil refining, offshore oil exploitation and 
transportation activities occurred (Abdullah et al., 1996).   
 

Table 5.2:  Water Quality and National Environmental Standards the 
Straits of Malacca (Rozak et al., 1984, Dahuri & Pahlevi, 1994 in Chua, 1997) 

Environmental Standard 
(mg/l)¹ 

Parameters Lowest (mg/l) Highest 
(mg/l) 

Required Allowable 
Hg Ud 0.013 <0.0001 <0.0003 
Pb 0.035 0.060 <0.0002 <0.01 
Cd 0.009 0.014 <0.0002 <0.01 
Cu 0.071 0.107 <0.001 <0.06 

 
Pesticides:  On the east coast of Sumatra, insecticides, fungicides, rodenticides and 
herbicides are used heavily to control pests in rice fields, oil palm and crop plantations.  
About 3,780 tons of insecticides and 22 tons of herbicides are used along the East 
Coast of Sumatra (Dahuri and Pahlevi, 1994 in Chua, 1997).   
 
Tar balls:  Beaches are considered to be adversely polluted when tar levels reach 10 
grams per meter.  At levels of 100 gram per meter, they are considered virtually un-
usable (UNEP, 1990). In between 1982 and 1984, LEMIGAS and CONEXO examined 
the levels of tar pollution in the Riau Archipelago.  These are located some 16 km south 
of Singapore.  The beach tar contamination values were shown to be 15.4 g per meter 
strip (+ 5.4) (Bilal, 1990 in Chua, 1997).  The tar samples were analyzed by gas liquid 
chromatography to determine the source of hydrocarbons.  It was found that of the 675 
weathered crude oils, 20% came from tanker oil sludge and 13% were fuel oil residues. 
 
Biological condition, Mangrove habitats.  Large part (77.5%) of the mangrove 
forest in the Straits of Malacca is located on the East Coast of Sumatra.  The most 
serious threat to the mangrove ecosystem in Indonesia is their conversion into milkfish 
ponds (locally known as tambak).  Total area of tambak in North Sumatra increased from 
839 hectares in 1979 to over 7,581 in 1990 (Dahuri and Pahlevi, 1994 in Chua, 1997).  
More than 99% of the tambak is found on the East Coast.  Other activities that 
destructed Mangrove Ecosystem are the production of charcoal, reach up to  150,000 
tons/year in 1999 from NAD only which exported to Malaysia, and 12,200 tons/year in 
2002 produced from Bengkalis regency (IMRED, 2002).  While according to WALHI, 
charcoal production in NAD in 2003 is 400,000 tons/year. Other activities that threaten 
the existence of mangroves include excessive harvesting for fuel, poles, timber and chip 
production, human settlements, operation of petrochemical plants, refineries and oil 
terminals and upland deforestation (Dahuri and Pahlevi, 1994 in Chua, 1997)  
 
(2) The Indian Ocean (western Sumatra), linking to BOBLME impacts: There is not 
enough data and information recorded from the western part of Sumatra, covering the 
coastal parts of NAD, small part of western North Sumatra and West Sumatra provinces, 
in particular the bio-geography, as well as the socio-economy and environmental 
records.    There are several researches done by Indonesian Science Institute in 
collaboration with Bung Hatta University, just started about three years ago (2003).  
These individual researches should be continued to a more holistic and comprehensive 
ones in the near future, concerning the human resource development as well as 
research facility in conjunction with the importance to develop CME advanced conditions 
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in every aspect, for the balance effort compare to the whole eastern CME of Sumatra 
Island.  Some research results have been reported as cited in the followings: 
 
General Condition of Bayur and Bungus Bays.  The CME research, i. e covers West 
Sumatra Province, there are two main bays:  Bayur and Bungus Bays. Geographically 
those two bays face directly to the Indian Ocean; the Bays are relatively quiet waters 
because they are sheltered by islands as Kasiak, Terlena, Gosong Malbro and Sinyaru. 
Those bays have important roles in the future because they have abundant fishery 
resources, significant port and also tourism area.  Three rivers Beramas, Bungus and 
Cindakir affect the estuary areas (Effendi, in Indonesian Science Institute, R&D for 
Oceanology, 2000). 
 
Many tankers, ships and containers load charcoal; cement and oil crowd Bayur Bay Port. 
It would be more crowded since the development of industrial area (ply wood industry 
namely PT. Rimba Sungkiong), especially near the Bungus Bay could harm the bays 
CME.  Human activities mostly causing negative effects in surrounding water areas, 
especially to the decreasing of Mangrove Forest in Taman Nirwana coastal area.  Most 
of people in these areas are fishermen.  They use traditional fishing gears like Bagan (to 
catch anchovy fish and small pelagic fish), Payang (to catch tongkol and cakalang), 
Pukat Tepi (to catch pelagic fish) and Pancing (to catch coral fish). 
 
Chemical Substance Concentration.  The rivers run to Bayur and Bungus Bays have 
the roles in distributing an-organic substances (phosphate, nitrate, ammoniac and 
silicate) then to the bay waters. Generally nutrient elements concentration is higher in in-
shore than in offshore areas.  Concentration of each nutrient depends on its water 
condition and also the season.  For instance:  silicate concentration in Bungus Bay is 
higher than in Bayur Bay.  The condition is not followed by phytoplankton and diatom 
abundances.  It is because of silicate utilization for diatom coral has not been maximized 
(Muchtar and Simanjuntak, in Praseno et al., 2000). 
 
Dissolved Oxygen:  Based on the research done, DO concentration in December in 
Bayur Bay is low because of the activity of microorganism in respiratory process and 
also rivers flow that carry out wastes to the waters.  Generally the DO in Bayur Bay is 
higher than in Bungus Bay.  Apparent Oxygen utilization (AOU) and oxygen saturation 
degree in the water surface layers are shown that DO content in these bays has not 
shown negative effects to the water environment, yet.  DO degree is lower in the in-
shore than offshore (Simanjuntak, et al. in Praseno, 2000). 
 
Temperature and Salinity: Based on the research, water temperature in June is higher 
than in September/November, on the other hand; the salinity in June is lower than in 
September/November. The temperature difference is caused by cloud conditions.  In 
November, the sky generally contains lots of cloud and this condition causes sunshines 
accepted by sea surface then, decreased.  On the contrary in June, there is no much 
cloud, then radiation increases. Salinity differences are also caused by weather 
condition (Hasanuddin in Praseno, 2000). 
 
Sediment Transportation.   The rivers flow of Baramas, Bungus and Cindakir and also 
the tidal currents of the Indian Ocean gives significant role in sedimentation process in 
these bays. Weak flow from three rivers just could load mud sedimentation coming from 
the land to the bay waters so that the sand and gravel sedimentations are so small 
(Helfinalis in Praseno, 2000). 
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Current Pattern:  Based on the observations carried out, speed variations of the current 
are 4-32 cm/second.  This current pattern determine distribution characteristic of 
nutrients, sediment transportation, plankton, marine ecosystem and coastal 
geomorphology.  It was stated that, the current movement pattern in both bays should be 
a complex ones, but the fact shows to be a simple one dominated by the same direction 
water flows.  The current patterns changes show one direction as clockwise, which is 
caused by the change of the seasons, local geographical waters, and the daily tidal 
patterns.  Wind system also involves in the current flows pattern as well as other 
contributions effecting the mechanism of the current pattern directions.  Other actor 
contribute to the development of the current pattern also come from the local natural 
dynamism, including the ‘rough morphology’ of the coastal bays themselves (Nurhayati 
& Triantoro in Praseno, 2000).  
 
Phytoplankton.  Bayur Bay water received more supply of nutrient from land than 
Bungus Bay so that in the rainy season, Bayur Bay water is more fertile.  The effect of 
Indian Ocean is also showed from number of Dinoflagellata in these two bays.  Species 
founded are Ceratium furca, C. focus, C. macroceros, C. massiliensis, C. tripos, 
Dinophysis miles and Protoperidinium conicum (Praseno et al. 2000). 
 
Coral Fish. West Sumatra province with small islands and coral reefs lies in front of 
the coastline, which could be seen from the abundance of coral fish, could be potentially 
significant for fisheries and marine-culture coral fisheries in the future.   These coral 
reefs are a perfect habitat for coral fishes, like:  groupers, barramundi, ekor kuning 
(Yellow tale), Napoleon fish (Napoleon Wrasse), and “Nomai (Bombay duck)”.  
Intensively the groupers catch had been done in and around Mentawai Islands, while in 
other places only in small scales.  Based on this information, the catch effort still, could 
be enhanced in a more environmentally sound manners.  Especially for kepe-kepe and 
major fish 
 
Near Sungai Pisang or Bayur Bay waters, in several small islands like: Setan, 
Pasumpahan, Ular, Gosong Bayang, etc. people could find many groupers 
(Serranidae), Kakap (Lutjinidae), and Baronang (Siganedae).  This shows that the 
area around has big potential production of a high range of coral fisheries species. This 
also could support other sectors like conservation and marine eco-tourism efforts 
(Yunaldi in Praseno, 2000). 
 
Marine Eco-tourism.  West Sumatra province has the coastline of more than 450 km 
long, and the EEZ waters of 138,759 Km2.  Some small islands could potentially be 
developed as eco-resorts, are:  Pisang Ketek, Pisang Gadang, Kasiak, Terlena, 
Pasumpahan, and Sirandah. In some islands, like:  Sikuai, Cubadak, and Cingkuak (in 
southern West Sumatra province).  In Pisang Gadang Island, people could find a 
combination of soft white sandy beach and coral reefs spread around the island.  
Unfortunately the Batang Arau River, which is relatively close, makes the waters a bit 
polluted, but we could still see the ‘table corals’ of Acropora hyacinthus and Acropora 
cytherea, corals from non-Acropora and soft corals in about 0.5-5 meters.   
 
In Gosong (sandbar) Sinyaru:  where there is a ship wreck popular for local divers 
located around 15-20 meters deep, shark fish could also be found in between the wreck.  
While in Gosong Suar:  where there’s a lighthouse.  Coral reefs could be found up to 
about 12 meters down the water surface, which dominated by Acropora tabulate and 
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branches Acropora.  The strong current might be dangerous for the scuba divers, but 
naturally other scuba buddy drivers could avoid it.  In Sirandah Island, which is about 30 
minutes from Muara Padang port or 40 minutes from Bungus fish-port, lays only about 
11 nm from the center of Padang city.  It has white sandy coasts and mostly flat, which 
could be used by the fishermen to relax and take rest, before they started to go the sea 
again, continue their fishing activity.  Around the island grows branches Acropora and 
Heliopora in only about 2-3 meters deep, mostly dominated by soft corals.  Corals could 
grow up to 15 meters deep and could be seen clearly from above 
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6. LAWS AND REGULATIONS ON RESOURCE PROTECTION OF   
INDONESIA CME 

 
6.1. Coastal Pollution Regulations  

 
Laws, regulations, decrees and decisions on environmental management and 
development in Indonesia have their primary source in the 1945 Constitution.  One of the 
paragraphs in the Preamble states, “the Government of Indonesia shall protect the 
whole of the Indonesian people and their entire land”.  This statement may be referred to 
as principle of the responsibility and obligation of the Indonesian State to protect “the 
Indonesian human resources and their environment” (Hardjasoemantri, 1985 cited in 
Chua 1997). 
 
Various controls concerning the environment of natural resources, grouped into various 
development sectors.  Indonesia has signed and, in most cases, ratified international 
conventions, such as the UN Convention on the Law of the Sea (UNCLOS), Biodiversity 
Convention, Climate Change Convention, IMO Shipping and Marine Pollution 
Conventions, etc.  Table 6.1 lists Legislation and Regulation to the Management of 
Coastal Pollution by Indonesia (Chua et. al, 1997). 
 
Table 6.1: Legislation and Regulations Pertinent to the Management of Coastal 

        Pollution by Indonesia (Chua, 1997) 
Legislation Provision 

(A) Industrial Waste and Wastewater Pollution Control 
Public Water Law (1936) Disposal of Industrial wastes into public 

streams 
Nuisance Ordinance (1926) (Amended 1940) Industrial Control standards and disposal of 

harmful wastes 
Presidential Decree No.7 (1973) Regulation of pesticide distribution; storage 

and use of pesticides 
Ministry of Agriculture Directives (1973-1975) Registration, handling, and use of pesticides 
Ministry of Health Regulation No. 
173/Men.Kes/1977 

Provisions to control water pollution in various 
water use situation in relation to public health 

Environmental Management Act (1982) Basic Provisions for the management of the 
living environment 

PROKASIH (1989) Clean-up rivers in various provinces 
Government Regulation No.20/1990-Control of 
Water Pollution 

Introduces national quality standards; 
authorizes Governors to set local standards; 
provides for licensing and regulation of liquid 
waste generators; and specifies administrative 
and other sanctions 

Regulation of Public Works 45/1990- 
Control of Water Quality at its Source State 
Minister of Population and Environment No. 
KEP-03/MENKLH/1991- 
Liquid Waste Quality Standards for Activities 
Already in Operation 

Prescribes measures designed to monitor 
water quality, control the disposal of wastes 
into water sources and waste treatment, sets 
standards for liquid waste effluents in some 14 
industries  

(B) Sea Pollution Control 
Continental Shelf Act (1973) Provisions for prevention and combating 

pollution from exploration, as well as scientific 
research on the country’s continental shelf 

Exclusive Economic Zone (EEZ) Act (1983) Provisions for prevention and combating 
marine environmental pollution from any 
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activities in the EEZ of Indonesia 
Act 17: Ratification of the UNCLOS 82, Part XII 
(1985) 

Apart from provisions dealing with the 
protection and preservation of the marine 
environment, it also contains provisions for 
establishing oil spill contingency plans 

Presidential Decree No.46: Ratification of 
MARPOL Convention, Annexes I and II (1986) 

Issues regulations to implement MARPOL 
73/78, Annexes I and II 

Decree of Directorate General of Sea 
Communication No. PY. 69/11-86 (31/10/86) 

Deals with the supply of facilities for the 
prevention of pollution from ships 

Decree of the Minister of Communication No. 
KM 215/AL/506/PHB-87 (19/09/87) 

Deals with the “International Certificate for the 
Prevention of waste from Petroleum and 
Poisonous Liquids” 

(C) Control of Hazardous Waste 
Decree of the Minister of Industry 
No.148/1985-The Safeguarding of Toxic and 
Dangerous Materials in Industrial Undertakings 

Imposes requirements for handling specified 
hazardous products in industrial 
establishments with offenses and sanctions 
9fines and imprisonment) prescribed 

Government Regulation No. 7/1973- 
Control of the Circulation, Storage and Use of 
Pesticides 

- 

Decree of Minister of Agriculture No. 147/1990-
The registration and Licensing of Pesticides 

- 

Government Regulation No. 13/1975- 
Transportation of Radioactive Materials 

- 

Regulation of the Minister of Health No. 
453/MEN.KES/PER/XI/1983- 
Re Hazardous Materials 

Licenses or controls by registration of the 
production, import, and distribution of certain 
hazardous materials; prescribes standards for 
the transport of hazardous materials; and 
requires a license-holder to record and report 
“cases” caused by hazardous materials under 
his management 

Decree of the Minister of Communications No. 
KM. 167/1986-International Certificate on the 
Prevention of Oil Pollution and on the 
Prevention of Pollution from Liquid Toxic 
Materials 

- 

(D) Other Legislations of Environmental Concerns 
Act No. 5 (1984) Relates to Pollution caused by Industrial 

activities 
Act No. 9 (1985) Relates to Pollution cased by fisheries and 

aquaculture activities 
Presidential Decree 32 (1990)  Relates to Management of Protected Areas  
Act No. 5 (1990)  Conservation of Living Resources and Their 

Ecosystem  
Act No. 23 (1997) Basic provision for the Management of the 

Living Environment  
Act No. 22 (1999) Regional Government  
Act No. 41 (1999) Law on Forestry 
Government regulation no. 27(1999)- 
Environmental Impact Assessment 

- 

 
There is no record of enforcement regarding vessel-source pollution incidents, mainly 
due to the vagueness of the relevant legislation. Under the 1983 Exclusive Economic 
Zone Act, the Navy has the responsibility for investigation and law enforcement.  The 
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legislation provides that a vessel presumed to have committed an offense within the EEZ 
can be detained up to seven days and released when appropriate security is provided.  
Penalties for international pollution, may involve imprisonment for ten years and/or a fine 
of Rp 100 million.  For unintentional pollution, the prison term may be up to a year and 
the fine Rp 1 million.  These penalties are in addition to the payment of damages for 
compensation and rehabilitation. 
 
There is no Local Government Regulations could be obtained during the field survey in 
three provinces of Sumatra Island.  In addition, in order to strengthen the national efforts 
to prevent marine pollution, Indonesia also participates in several regional and 
international cooperation arrangements to protect the marine environment, such as 
ASEAN-COST, ASOEN, CCOP, ASCOPE, WESTPAC, COBSEA and UNEP.  This 
cooperation reflects the serious intention of Indonesia and other coastal states in the 
ASEAN and Asia-Pacific regions to work together to protect the marine environment 
(Soegiarto, 1987 cited in Chua, 1997).  
 
Act 9, 1985 states that fisheries resources are renewable resources but the utilization 
must be concerned to its management rule to avoid the extinction.  Shipping activities, 
sea mining, sea cable determination, industrial wastes, mangrove clearing and also 
tourism activities mainly causes the threats of fishery resources.  The most important 
thing in the fishery sector is fishery area itself.  This Act is mainly related to Act No 4, 
1960 about Nuisance Ordinance and Act No 5, 1983 about Exclusive Economic Zone. 
 
Since the differences of CME in the Malacca Strait and the Indian Ocean is very 
obvious, and more researches have been done in the Eastern part of Sumatra, it is 
suggested tat more comprehensive researches be carried out for the same purpose on 
the western side.  It is particularly assumed that fisheries nature resources in the latter 
area are more abundant in addition to the exploited tuna and skipjack tuna. 
 
6.2. Local Wisdom on Marine and Coastal Management  

(1). Nanggroe Aceh Darussalam (NAD) Province:  The Existence of Panglima 
Laot (PL) in Managing Coastal Environment in Aceh, by Sulaiman Tripa  
(KLH, 2001, pp 437-442) 

 
Aceh races communities reside in an area called “gampong” or “meunasah” (village).  It 
is ruled by Keuchik (village leader) and Teungku (religion leader). Keuchik has double 
tasks: manage the community and area, and he is also responsible as a custom holder.  
In executing his tasks, Keuchik is assisted by Tuha Peut and Tuha Lapan (advisor and 
experienced elderly people).  In some special cases, they must take a position as 
councilors. 
 
A gampong has some custom functional institution; they are Keujreun Blang and 
Panglima Laot.  Keujreun Blang has a significant role in improving farm productivity.  
Panglima Laot is an institution, lead for custom and more regulations that are in effect on 
fish capture in the sea.  The tasks are including regulating capture area, boat anchoring, 
and also overcoming disputes in capture distribution.  Basically, Panglima Laot has a 
main task in maintaining the unity of fishermen.  This is a difficult task; therefore, they 
must be capable of doing so and wise in behaving. 
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To be a Panglima Laot, they must comprehend marine custom, fish capture methods; he 
also ought to be qualified, wise and influential.  Panglima Laot candidates appointed by 
the Custom Authority of marine areas, then elected by Pawang, confirmed by Fishery 
Office and inaugurated by a regent or a mayor. 
 
Beside that, Panglima Laot also has the tasks to enforce custom regulations and give 
punishments in the form of fine, and kendhuri for fishermen in area who break the rules.  
This institution also has the authority in managing and regulating marine boundary area 
where fishermen could sail and capture the fish. 
 
Generally, the authority of Panglima Laot consists of: 

(1) Maintaining coastal environment and public belongings to preserve fishery 
resources by determining lhoek (bay) and net to be used; 

(2) Judging the disputes and violation in and to the sea; 
(3) Undergoing the social system, for example giving assistances to people 

experiencing obstacles or disaster in the sea; 
(4) Rules the administration and security in and of the sea. 

 
Some specific things of coastal custom law are: 

(1) Pantang laot, a banning to sail in Islamic celebration days (Friday, Kandhuri laut, 
and disaster days),  

(2) Social custom, to those fishermen who do not pay attention to ‘pantang laot’ their 
capture will be seized and given to the mosque and they will be punished for not 
sailing as long three to seven days,  

(3) Laot custom law, punishment to sail, seizure of the fish capture and 
administrative action. 

 
(2) North Sumatera Province:  Kutuk-Kutuk Fishermen in Central Tapanuli:  

Wisdom and Weaknesses in Enforcing Coral Reef Preservation 
      by Fikarwin Zurka  (KLH, 2001, pp 443-448) 
 
The site to be taken in a place called Muara Village, Sibolga District, and Central 
Tapanuli.  Muara village located in the crossroad connecting Sibolga Regency in Central 
Tapanuli and the city of Padang Sidempuan in South Tapanuli.  This situation makes 
Muara village becoming difficult to be separated from other surrounding areas, 
especially with the Sibolga District.   Economic development in Sibolga itself is based on 
the fishery industry. 
 
Muara village borders directly to the Indonesia (Indian?) Ocean.  There are small islands 
where coral reef sites could be found, e.g Unggas Island, Poncan Kecil, Poncan Besar, 
Ujung Gunung Tua, Bakar, Mursala, Karang Tabuyung, Banyak, Telo, and Pini, etc.  
 
Most of the people in Muara are fishermen.  Kutuk-kutuk fishermen are fishermen whose 
boats are operated by the kutuk-kutuk machine.  Kutuk-kutuk terminology itself is 
adapted from local terminology based on the sound of the boat machine when it is 
operated.   The official name of the machine is roland that is usually used for coconut 
grater.  The power capacity of the machine is 12 HP and can be operated for three hours 
(in every three hours it must be switched off awhile). 
 
With regards to the above descriptions, it can be concluded that kutuk-kutuk fishermen 
are fishermen who are defeated by the competition of fish capture development.  They 
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can not afford to buy sophisticated capture tools.  Their exploration space is relatively 
short and their capture is in a fewer amounts. 
 
Kutuk-kutuk fishermen, capture the fish in the surrounding of coral reef.  At least once or 
twice a day, kutuk-kutuk fishermen find coral reef sites where they spread out their net. 
 
Two main reasons why they put their net near the coral reef area, are: (a) lots of fishes 
live near the coral reefs, (b) the waves surround the coral reefs are calmer and secure 
for their boat. 
  
In that way, kutuk-kutuk fishermen feel that it is important to protect and be concerned in 
preserving the coral reefs, especially along the nearest of the coastal area.  They are 
aware that they will also lose the potential nature resource, if the coral reef is destroyed 
continuously.  It is obviously different if compared with the diver fishermen capturing 
fishes and small biota that also earn their living from the coral reef area.   They are 
definitely dependant on the existence of coral reefs.  There is a possibility for them to 
destroy the ecosystem sustainability of the coral reefs, since some of them are using the 
potassium cyanide to enable the capturing fish.  Moreover, exporter concerned in 
fullfilling the quota based on the contract with foreign entrepreneurs capitalizes them. 
 
Kutuk-kutuk fisherman think that coral reefs are home of the fish and it is like a palace of 
the fish since its construction to hold the damage caused by the ocean waves.  In their 
sight, coral reef is divided into two parts: a) karang gadong, a strong rock, big, with 
alleys like terrestrial caves, and b) bunga karang, which shape is like a flower and grows 
above karang gadong.  This is regarded as the crown of the palace. 
 
According to the kutuk-kutuk fishermen, coral reefs are located in three environments: 

1) karang, consist of karang gadong and bunga karang,  
2) tubi, slope and sand surrounding the karang,  
3) Lumpur, mud in several meters from karang and tubi. 
  

Their environmental distributions are in connection with many kinds of fish, live in each 
environment.  Some of the fish called karang fish, tubi fish and lumpur (muddy) fish.  
Sinker fishermen usually capture karang fish. Economically, karang fishes are more 
expensive, therefore, people has the tendency to capture them as many as possible.  
Fishing fishermen captures Tubi fish.  Kutuk-kutuk fishermen capture the muddy fishes 
not too far from the shore. 
 
Kutuk-kutuk fishermen with their traditional technology are hoping badly to preserve the 
coral reefs.  On the other hand, they have no capability to save coral reefs from the 
destruction caused by the other groups.  
 
(3)  West Sumatera Province 
a. Environmental Wisdom of Fishermen Community in Sago Village,  

Empat Jurai District, South Pesisir Regency, West Sumatra.  By Iriani (KLH, 
2001, pp 449-452) 

 
Most of Sago Village is covered by water environment.  Sago fishermen are mostly 
traditional fishermen.  They use traditional capture tools called biduk and puket tepi 
(net).  Thus, they do not have the capacity to compensate against the natural symptoms 
like, storm and strong waves.  They got knowledge in capturing fishes from their ancient 
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inheritance.  They use wooden boat to sail; it is called in accordance to the name of the 
wood:  masarai, lado-lado and tarantang. The woods were got from the mountainous 
people.  They put such kind of wing in both sides of the boat to balance while they are 
sailing.  They also use oar to enable themselves operate the boat. 
 
Pukat tepi (beach -seine) is made of tetron thread arranged like a mat.  They bought the 
thread from city market in Painan.  They consumed 1000 rolls of tetron to make puket 
tepi.  Before they used the tetron to make a net, they soaked the thread for three days 
with bark of paniang-paniang wood.  The soaking water of paniang-paniang wood is 
called ubah. It preserved the thread so that it would not easily snapped.  The fishermen 
capture teri (bada) and kembung (aso-aso,or Indian mackerel). 
 
The fishermen preserved their water environment, by banning to capture the fish using 
“bagan tancap” (Stationary Lift Net),  a building from bamboos that are used as a place 
to catch fishes in the sea.  This is due to the means that, the building will be rotten and 
then polluted the water, so it will hampers the fishermen to catch the fish.  On the other 
side, the remnant of building will destroy the net. 
 
Besides, the fishermen in sago do not use the tiger net, because it would destruct the 
coral reef and small fishes.  They also planted coconut trees on the bank and the edge 
of the shore to avoid erosion and protect the coastal environment.  They pick up the 
coconut fruit and use the area under the trees to relax. 
 
In response to the unpredictable circumstance of nature, they carry out several offering 
and ceremonial worship to the power resources (spirits).  They carry out those events 
when they got small captures through mandarai parsia (disaster avoidance).  This 
ceremony is conducted in the seashore by slaughtering goat/cow then burry its head in 
the seashore.  They cook and eat the meat while praying lead by a Datuk (informal 
chief).  They hope through the ceremony, that the spirits of the sea will give them plenty 
of fish.  After ceremony, the fishermen are not allowed to catch the fish for a week. 
 
 
(b)  Environmental Wisdom of Fishermen Community, Taluak Village, South 

Pariaman District, Padang Pariaman Regency, West   Sumatera.   By:  Eny 
Christiwaty (KLH, 2001, pp 453-455) 

 
Areas of Padang Pariaman Regency are mostly coastal areas, especially in the western 
parts of the regency. One of the village, which is located on this coastal area called: 
Taluak village.  Most of the people in the village are fishermen.  They still use traditional 
technology, and count on sailing boat and only a few of them use machine boat. 
 
Taluak fishermen habituations are naturally close with the coastal environment.  They 
knew well about the sea and its clues.  Their knowledge covers all the things related to 
fishermen activities, just like natural clues, kind of fish and how to manage the 
surrounding environment.  Those were inherited by their previous generation through 
socialization process on learning by doing method.  Beside the above mentioned, the 
inheritance of the indigenous knowledge of Taluak fishermen, also came from their 
experiences, their natural instincts, and the innovative creativity to the environment. 
 
They have knowledge on how to maintain and preserve the environmental sustainability.  
They knew about several kinds of fishes that are not allowed to be caught.  It usually 
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porpoise, since it is regarded as a sign of the fish existences.  If the porpoise hampered 
their boat, they believe that it is a sign on emergency i.e. the coming storm.  Thus, they 
would not continue their cruising.  It is also forbidden to throw away a carcass.  The 
fisherman planted cemara (pines or kind off coastal pines, like Casuarina equisetifolia), 
to avoid the coastal abrasion, etc. 
 
The fisherman also carried out ritual ceremony called maubek lauik (curing of the sea).  
This event is conducted when they get few captures in one or two days.  The ceremony 
is lead by labai or orang tua pasai (experienced old person).  They slaughter goat and 
make remedy from leaves.  The remedy is splashed to the shore.  The head of the goat 
is buried near the shore, it is aimed to get blessing from God. 
 
The fishermen also preserve the coral reefs sustainability, and forbid to take them out.  
They knew that coral reefs are the place of nursery ‘ground’ where the fishes, esp. the 
ones with the high economic value, live i.e. kakap (Barramundi) and karapu (Groupers) 
could raise their generations. They also paid attention in capturing the fish; they use 
cattle fish and chopped badar fish as lures.  They never use poison or tiger net to catch 
fish. 
 
(4). Riau Province: 

(a) Environmental Wisdom of Orang Laut Community in Riau Archipelago 
Regency, Riau Province 

 
Based on data recorded by Social Department Regional Office of Riau Province (1991), 
in Riau there were 35,856 people categorized as indigenous people.  They spread out in 
each regency based on clan and distribution area, they were classified as: Orang Laut in 
Indragiri Hilir Regency (5,572); Talang Mamak People in Indragiri Hulu (6,983); Akit 
People in Bengkalis (3,995); Hutan People (7,368); Sakai People ((2,824), Bonai People 
(507); Orang Laut (‘sea men’ or Nomad of the sea) in Riau Archipelago Regency 
(4,010); and in Kampar Regency there were 3,283 Bonai people and also 1,314 of Hutan 
people. 
 
Distribution area of Orang Laut was not just in Indragiri Hilir (downstream or lowland) but 
also in Riau Archipelago Regency.  The data showed that the number of Orang Laut in 
Riau Archipelago Regency is smaller than in Indragiri Hilir Regency.  In Riau 
Archipelago Regency, they spread out in several groups; in Mantang area (Bintan Timur 
District), around Batam and in Penuba Village (Lingga District). 
 
In Penuba Village there is an island called Lipan where the Social Department of Social 
Regional Office of Riau Archipelago Regency settled some Orang Laut.  There were 80 
families and 200 people. They, except in particular time, lived in housed provided by 
Department of Social.  These houses were built in size of 5 x 8 m, land floored with 
wooden wall and ceiled by zinc.  Not too far from these houses, there were buildings 
with size of 2 x 3 meter.  These buildings were used as kitchen.  Each family has a 
special boat for capturing the fishes and also transporting them to and from government 
and market centers. 
 
Orang Laut has an important role as fortress marine defense in the Malayan Kingdom 
time, but they withdrew and formed their own culture.  They wandered around with their 
boats and live in groups.   They migrated based on the season that formed figure of 
eight.  They always found the secure places to live and built their huts called sapao. 
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They carried our ritual ceremonies, both in their life cycle and nature.  They also 
conducted activities related to arts/artifact also fish capture tools.  They elected an 
elderly person that is knowledgeable in customs, nature symptoms and supernatural 
world as a leader called Awang.  
 
In responding their environment, they believed that nature doesn’t exist itself but “Sea 
God” owns nature. Thus, they treat the God, as He should be, so they would obtain 
welfare not disaster.  Dolong and Merawang dances were not just entertainment dances 
but also as a thankful danced offered to the sea God. 
 
In the South Season, when the wind blew hard and the wave was so high sometimes 
also with heavy rain, they would stop their activities to catch the fish offshore.  They only 
did fishing and sold the capture.  They spent the money quickly and would not work as 
long as they still had money.  Some of them also cut the mangrove woods and catch sea 
snake to kill the time while waiting for the end of the season.  The truth, cutting the 
mangrove trees was actually, not their habit. They let them grew lushly, since they know 
that they need the mangrove forests for their benefit as shelter from high tide. 
 
West and East Seasons were seasons when they went to the sea since the wind was 
not so horrible.  They equipped with net, serampang (spear) with blade, sail, and torch. 
They captured the fish by diving with a tool called kampit hung in their waist.  They 
carried out nyuluh at night when the transition of the tidal.  They made the spear from 
wood called nibung and also made of metal.  Their cultural development is based on 
environmental sustainability along with their humble life-style. 
 
(b) Environmental Wisdom of Malayan Community in Riau Archipelago 
 
Malayan fishermen know lots of marine resources, both of that have been utilized and 
unutilized, cultivated and uncultivated.  Several kinds of fishes, shrimps, sea cucumber 
and oyster were the most of marine resources that are used as their living resources.  
They also pay much attention to the harmony of life with the environment.  This is seen 
in their daily life materialized in their customs, ritual ceremony, legends and also myths, 
forbidden rules, environmental friendly traditional tools and other wisdom things in 
managing their environment. 
 
The usual mean of transportation is called pompong (machined boat) and sampan. This 
boat is used to reach other region in Riau Archipelago like Tanjung Pinang, Pekanbaru, 
Tanjung Balai Karimun, Lobam, Kijang and Batam.  The sea has been the most 
important factor transportation and used for economical functions, social communication 
and other activities.  Apart of that the Malayan fishermen also use the sea as a place for 
their children to socialize with their environment and also strategy of adaptation in their 
young age. 
 
Malayan fishermen know more or less 30 kinds of fishes and take the benefit of them.  
They recognize easily the quality, characteristic, taste and also the price of each of them 
by differing their appearance, color, form and also original habitat.  They also can differ 
the edible and inedible fishes, coastal or coral reef fishes, harmful, forbidden, and other 
categories.  
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Some of the fishermen in Tanjung Pinang cultivated karapu fish as the price is very high 
and this species is very potential to be cultured. They reared this in keramba since this 
technology is quite reasonable and fit to be developed in the future. 
 
Based on their experiences, they know the sign that sea restores plenty of fishes; those 
are the existence of coral reef, shallow sea, muddy sea base, and also the coastal with 
mangrove forest.  Thus, the coral reef and mangrove forest are very important for the 
fishermen’s life.  That is why they preserve its sustainability. 
 
They also know other knowledge based on their experiences for example location where 
there are plenty of fishes, crabs, and shrimps.  They also recognize the dangerous 
places with hard tides.  They also can detect the characteristic and habitat of particular 
fishes.  This knowledge is used to choose the best lure or capture tools to catch fishes, 
crabs and also shrimps and also to feed the fishes they reared. In order to attract the 
fishes at night they use light and in the day they put rumpon (rumpong) using coconut 
leaves. 
 
They also learnt about navigation for guiding them while sailing in the sea.  This 
knowledge is used in relation to season determination, weather recognition, wind, and 
water flow, star rotation, tides and also the knowledge of how to control the wave.  This 
knowledge is also very important to determine boat construction. 
 
Hard waves usually happen in North Season or called West Wind in December until 
March.  At this season they will not go to sea, but some of them who have machine boat 
will sail to the sea.  Those who do not go to the sea; will stay at home and do the 
gardening activities. 
 
The North Season is the right time to catch teri, lingkis and belanak fishes.  The South 
Season that happens in March until May is known there will be plenty of gonggong 
(small kima).  West Season happened in May until July and East Season is from mid of 
July until mid of September.  During East Season there is no storm and the sea will be 
calm. 
 
Malayan fishermen believe in mabang (spirits of the sea) and they believe that the spirits 
have superpower and can bring the fishermen luck or disaster.  To avoid the disaster 
they have their own ways in doing the activities to maintain good relationship with the 
spirits. 
 
The Malayan fishermen also develop traditional fishing gears, which are environmentally 
friendly.  There are more or less 26 kinds of gears have been developed and used.  
Generally, those gears are made by themselves and some of them are gained from the 
forest.  No wonder that their captures are relatively small.  The impact to the 
environment is so small and also minimizing over fishing activities. 
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7. CONCLUSION AND RECOMMENDATION OF THE INDONESIAN 
BOB-P 

 
CONCLUSION: 

 
1. The ‘Indonesia BOBLME National Report’ is needed, as the Indonesian waters 

interact to the BOB-P regional seas program; 
 
2. Indonesia should make a fast track in conserving its marine ecosystem by 

implementing activities and promote the integrated management and sustainable 
development of coastal areas and marine environment; 

 
3. Common problems found throughout all CME still occurs: trans-boundary issues 

that threatened the resources and health are identified, as well as the key issues 
of the Indonesian BOBLME, which had been raised in the First Regional 
Workshop in Pattaya: February 17 – 22, 2003, covering:  (1) the over fishing and 
(2) the destruction of critical habitats (i.e.: mangrove, coral reefs, sea-grass bed); 

 
4. Over fishing, mainly caused by: (1) excessive fishing effort, (2) over investment, 

(3) over employment in the number of fishermen, (4) IUU fishing practices, and 
(5) weakness of monitoring, controlling, and surveillance (MCS); There is an 
absolute need of establishing an integrated mangrove management programme. 
Mangrove deforestation that caused mainly by charcoal and chip productions and 
the need for building materials, and conversion into brackish water pond culture. 

 
5. Marine pollution in Malacca Strait mainly caused, by ship transportation activities, 

oil spills, offshore drilling, hazardous waste, etc.; Land based pollution in Malacca 
Straits, mainly caused by industrial, domestic wastes, and sedimentations; 

 
6. Long list of global conventions, declarations, treaties and agreements for 

conserving natural resources and improving global environmental condition had 
been conducted but, no single of the above international institution was establish 
to empower and reconcile the needs of individual nations with those of the global 
community of nations in taking management actions to ensure long-term 
sustainability of marine resources and ecosystem.   

 
7. The principles adopted by coastal states under the terms of UNCLOS, have been 

interpreted as supportive of management of living marine resources and coastal 
habitats from an ecosystems perspective.  In term of coastal resources 
management, local environmental wisdom had been raised in a separate chapter 
in this report, considering that the local environmental wisdom and local 
regulation could maintain the sustainability of the resources. 

 
 

RECOMMENDATIONS: 
 
1. Considering the importance of mangrove ecosystem in Indonesia as one of 

nutrient supplier of marine fisheries surround BOB, there are activities which 
needed to be followed:  
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(a) The importance of mangrove ecosystem conservation and preservation in 
Indonesia need to be carried out as the ultimate priority, i.e. by sustainable 
management of it’s limited usage, and protect the best conditions of existing 
mangrove, 

(b) The importance of regulation on trading products from mangrove ecosystem 
towards sustainability, especially for charcoal and building materials. (There 
are lots of illegal charcoal and mangrove logs entered to Malaysia), 

(c) The importance of integrated management to the migratory species (birds 
and fishes), 

(d) Strengthening management capacity building of mangrove ecosystem 
(human resources, institutions, etc) in Indonesia and each member countries 

 
2. The needs of research collaborations among member countries, concerning the 

fisheries habitat development like, mangrove, coral reefs and sea grass beds 
ecosystems; address and mitigate problems through coordinated actions, 
unifying regional approach to marine resource assessment and sustainability 
should be continued to a more implemented efforts on the field to meet the 
common global needs, particularly for food. 

 
3. Since the differences of CME in the Malacca Strait and the Indian Ocean is very 

obvious, and more researches have been done in the Eastern part of Sumatra, it 
is suggested that more comprehensive researches be carried out for the same 
purpose on the western side. 

 
4. The BOB-Ecosystem publication of the peer reviewed papers which written into 

four sections:  (1) Assessment and sustainability of LMEs, (2) Pelagic 
Ecosystems, (3) Case Studies, and (4) Management and Governance, should be 
disseminate as a common guidance to all country members. 

 
5. Successful comprehensive coastal ecosystem assessment and monitoring 

system should include conceptual and numerical modeling capability, laboratory 
and field research, time-series measurements, data analysis, synthesis and 
interpretation, and a capacity for initiating the effort with preliminary or the scope 
studies.   
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