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We are very glad to welcome all colleagues and experts 
from participating Southeast Asian countries and within 
Japan to “The FRA-SEAFDEC Joint International 
Workshop on Artificial Reefs for Fisheries Resource 
Recovery”. The present workshop is being held in 
accordance with an MOU for scientific and technical 
cooperation between the Fisheries Research Agency 
(FRA) and the Southeast Asian Fisheries Development 
Center (SEAFDEC), following the first workshop held in 
Thailand and Malaysia in 2009.  

 
Japan has a long history of research and development pertaining to artificial reefs, not 
only for the creation of new fishing grounds, but also towards the conservation and 
enhancement of fisheries resources. In Southeast Asian regions, the installation and 
management of artificial reefs has been an urgent theme relating to fisheries policy 
matters, especially with the recent depression of fisheries resources, and the increasing 
concern given to marine environmental preservation. Nowadays, the management of 
coastal ecosystems and the realization of the sustainable utilization of fisheries resources 
are common issues for those concerned with fisheries research and policy making 
worldwide. Along these lines, I believe that the appropriate construction and installation 
of artificial reefs will contribute to the resolution of these problems.  
 
I would like to express my special thanks to all of the speakers and participants in this 
Workshop, and to ask everyone to engage in fruitful discussion on the topics presented 
herein. We at the FRA look forward to even more progress in research on artificial reefs 
in the near future. 
 
Toshihiko Matsusato, Ph.D. 
President, Fisheries Research Agency  





The Proceedings of the FRA-SEAFDEC Joint International Workshop  
on Artificial Reefs for Fisheries Resource Recovery 

 
Contents 

 
 

 Prospectus 1
  
 Agenda 4
  
1 Session I. Status report of artificial reefs programs in ASEAN countries  
1-1 Experiences on Artificial Reefs in Southeast Asian 7
 Dr. Yuttana Theparoonrat (Training Department, SEAFDEC) 
  
1-2 Artificial Reefs in Malaysia – A Country Report 25
 Mr. Zefrinus Wong (Department of Fisheries Sabah, Malaysia) 
  
1-3 Artificial Reefs in Thailand 35
 Mr. Nopparattana Ruangpatikorn (Department of Fisheries, Thailand) 
  
1-4 The Coral Garden & Reef Rehabilitation Project of the Bureau of Fisheries and Aquatic 

Resources (BFAR) in Tangalan, Aklan, Philippines 
51

 Mr. Pierre E. L. Velasco (Bureau of Fisheries and Aquatic Resources, Philippine) 
  
1-5 STUDY ON THE ARTIFICIAL REEF PLACEMENT FOR COASTAL WATER 

REHABILITATION PURPOSES IN SALEH BAY, NUSA TENGGARA BARAT 
57

 Ms. Sri Turni Hartati (Research Institute for Marine Fisheries, Indonesia) 
  
1-6 ARTIFICIAL REEFS PROJECTS IN BRUNEI DARUSSALAM 63
 Ms Ranimah Binti Haji A. Wahab(Department of Fisheries, Brunei Darussalam) 
  
2 Session II. Target for improvement of fishing grounds through artificial reefs in Japan 
2-1 National Policy for improvement of fishing grounds through artificial reefs 73
     Mr. Kenji Mori (Fisheries Agency, Japan) 
  
2-2 Introducing a successful Japanese Marine Ranching Project: Shiraishijima  

Island’s Marine Ranching Project in Okayama 
77

 Mr. Takehiro Tanaka (Okayama Prefecture, Japan) 
  
2-3 Introduction of large-scale concrete reefs in Japan 85
 Mr. Toyotaro Abe (Japan Artificial Fish Reef Association, Japan) 



2-4 Introduction of large-scale high-rise steel reefs in Japan 91
 Mr. Hiroshi Takayama (High-Rise Reef Technology Council,Japan) 
  
3 Panel discussion  ( Future of the studies on artificial reefs ) 97

 MC & Presentation: Dr. Sadamitsu Akeda (Head Quarters, FRA) Panelist: All presenters 

  

4 Closing 111
  
5 Appendix 113
  

 



－ 1 －

 
 

  
FRA/SEAFDEC Workshop on Artificial Reefs 

 
November 11, 2010, Tokyo, Japan 

 
Prospectus 

 
1. Background 

 
The utilization of artificial reefs expands in coastal areas these days. In Southeast Asian region 

and in Japan, many of artificial reefs have been placed aiming for the improvement of fishing 
ground and fishing activities.  Varieties of these placement activities have been executed for the 
purposes of coastal habitat preservation and/or management. In general, artificial reefs has been 
expected to emulate some functions of natural reefs to such as protecting, regenerating, 
concentrating, and/or enhancing populations of living marine resources differently in different 
locations.  Those reefs were at first recognized as fish attraction devices or shelters.  Recently, 
artificial reefs are also used for protecting marine resources from illegal fishing.  

 
In the seas where a number of small-scale fishing activities are carried on, placements of 

artificial reefs are expected to be an effective measure toward the aggressive recovery of 
fishery/marine resources in harmony with other coastal management measures in the future.  
Installation and management of artificial reefs has been an urgent theme on fisheries policy 
matters in the region under the circumstances of depressed fisheries resources and increasing 
concern of marine environmental preservation.  Therefore, the need to some kind of guideline 
regarding placement of artificial reefs has been increasing so that marine environmental 
deterioration will not occur contrary to their positive basic purposes.  Particularly as a point of 
note, artificial reefs should not be used to justify dumping by using inappropriate materials such 
as waste or used materials.  

 
For these situations, Fisheries Research Agency (FRA) will organize the workshop, based on 

the “SEAFDEC/FRA joint program regarding artificial reefs for the enhancement of fishery 
resources”, in collaboration with Southeast Asian Fisheries Development Center (SEAFDEC), 
focusing on studies for the suitable placement of artificial reefs, the rehabilitation of coastal 
habitat/fishing grounds through artificial reefs and cooperation possibilities from Japan to 
Southeast Asian countries. 
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SEAFDEC and FRA have signed a MOU to continue scientific and technical cooperation for 
five years in February 2009. One of the specific themes of the MOU is “cooperating on 
researching the infrastructure of fisheries for the sustainable utilization of fishing grounds”.  
Based on this MOU, this workshop was held at Tokyo in November 11, 2010.   

 
2. Objectives 
 
� Better understanding for placement of artificial reefs among Southeast Asian countries 

and Japan through sharing information about scientific-based designs and evaluation 
methods of artificial reefs executed in these areas.  

� To deepen the understanding as to importance of recovery and preservation of fishing 
grounds by executing artificial.  

 
 
3. Date and Venue 
 

FRA/SEAFDEC Workshop on Artificial Reefs was held on November 11, 2010 at Minami-
Aoyama Kaikan Hall in Tokyo, Japan 
 
 
4. Participants 
 

Relevant officers of Fisheries Agency of Japan, researchers of institutes and universities in 
Japan, relevant officers of local government of Japan, staff of private companies in charge of 
development of artificial reefs in Japan, staff of SEAFDEC, SEAFDEC member countries will be 
invited to attend this workshop as well as researchers of FRA.  
 
5. Itinerary 
 

1st Day (November 10, 2010), Arrival at Tokyo 
2nd Day (November 11, 2010), Workshop   

     3rd Day (November 12, 2010), Field Survey 
                           Visit of Tsukiji Fish Market 

Visit of National Research Institute of Fisheries Engineering (NRIFE)  
4th Day (November 13, 2010), Departure from Narita 

 
6. FRA/SEAFDEC Workshop Agenda  
 

Agenda 1: Opening Ceremony 
Agenda 2: Status report of artificial reefs programs of ASEAN countries 
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Agenda 3: Target for Improvement of Fishing Grounds through Artificial Reefs in Japan 
Agenda 4: Panel Discussion  
Agenda 5: Closing Ceremony 

�     (The details of agenda are as follows) 
 
7. Administrative Arrangements 
 

The workshop and the field survey will be hosted mainly by the National Research Institute of 
Fisheries Engineering (NRIFE) of the Fisheries Research Agency (FRA). 
   

� Main staff in charge of the FRA/SEAFDEC Workshop  
 

NRIFE (7620-7 Hasaki, Kamisu, Ibaraki, 314-0408, Japan) 
Mr. Hideki Tsubata: President of NRIFE 
Dr. Kazumasa Ikuta: Director, Department of Fisheries Civil Engineering 
Dr. Norimasa Takagi: Section Chief 

 
FRA (15F Queen’s tower B, 2-3-3 Minatomirai, Nishi, Yokohama, 220-6115, Japan) 

Dr.Sadamitsu Akeda:  Research Coordinator 
 
� SEAFDEC staff in charge 

Dr. Yuttana Theparoonrat:  
Head of Coastal and small-scale fisheries management division, TD 

                  Mr. Taweekiet Amornpiyakrit: Fisheries Resources Enhancement Section Head, TD 
                  Mr. Akito Sato: Assistant Trust Fund Manager, Secretariat 
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The FRA-SEAFDEC Workshop on Artificial Reefs for Fisheries Resource Recovery 

 
Agenda 

 
 
November 11, 2010 
Convention Hall, Minami-Aoyama Kaikan 
Minami-Aoyama, Minato, Tokyo 107-0062, JAPAN 
 
Organizers: 
Fisheries Research Agency (FRA) 
Southeast Asian Fisheries Development Center (SEAFDEC) 
 

MC: Dr. Kazumasa Ikuta (NRIFE, FRA) 
 
 
1�Opening ceremony 
9:30 Opening Remarks                    Dr. Toshihiko Matsusato (President, FRA) 
 
2�Session I. Status report of artificial reefs programs in ASEAN countries  
10:00 Experiences on Artificial Reefs in Southeast Asian 
                      Dr. Yuttana Theparoonrat (Training Department, SEAFDEC) 
10:30 Country status report 
                      Mr. Zefrinus Wong (Department of Fisheries Sabah, Malaysia) 
             � � Mr. Nopparattana Ruangpatikorn (Department of Fisheries, Thailand) 

Mr. Pierre E. L. Velasco (Bureau of Fisheries and Aquatic Resources, Philippine) 
Ms. Sri Turni Hartati (Research Institute for Marine Fisheries, Indonesia) 
Ms. Ranimah Hj A. Wahab (Department of Fisheries, Brunei Darussalam) 

 
12:00 Lunch 
 
3�Session II. Target for improvement of fishing grounds through artificial reefs in Japan 
13:30 National Policy for improvement of fishing grounds through artificial reefs 
                      Mr. Kenji Mori (Fisheries Agency, Japan) 
14:00 Introducing a successful Japanese Marine Ranching Project: Shiraishijima  

Island’s Marine Ranching Project in Okayama  
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                      Mr. Takehiro Tanaka (Okayama Prefecture, Japan) 
 
14:45 Coffee break 
 
15:15 Introduction of large-scale concrete reefs in Japan 

Mr. Toyotaro Abe (Japan Artificial Fish Reef Association, Japan) 
15:45 Introduction of large-scale high-rise steel reefs in Japan 

Mr. Hiroshi Takayama (High-Rise Reef Technology Council, Japan) 
 
16:15 Coffee break 
 
4�Panel discussion 
16:45 Future of the studies on artificial reefs 

� MC & Presentation: Dr. Sadamitsu Akeda (Head Quarters, FRA) 
                      Panelist: All presenters 
                                                   
5�Closing ceremony 
18:15 Closing remarks                        Dr. Yuttana Theparoonrat (SEAFDEC)  
 
6�Reception 
19:00 Reception                    � �         Banquet Hall, Minami-Aoyama Kaikan
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Experiences on Artificial Reefs in Southeast Asian 

 
Yuttana Theparoonrat 

 
SEAFDEC/TD 

 
Abstract 
This paper describes briefly the development of artificial reef installations and the objectives, 
concept and background of artificial reef installations. It also reviews the artificial reefs, 
appropriated structure, material used, design, places to install ARs, sizes of ARs. Even though the 
ARs installation has a long history in South Asia countries, the budgetary preparation for big 
projects has just started by the individual government.  In early stage, due to the high cost of 
installation, each country tries to use the used materials to reduce the budget, e.g. bamboo, used 
tires, cars, boats for ARs. Among these materials, used tires are more preferable as they are cheap 
and sometimes free of charge, and they can tolerate seawater better than other material and easy 
to transport. Presently, concrete cube modules are seem to be most using for ARs in the region. 
The objective of installation of ARs for all over the Southeast Asian region usually aimed at 
increasing fish catches for local fishermen, ARs are often deployed to protect shallow coastal 
waters from the damaging effects of trawl net operations. The widespread degradation of coral 
reefs has also led to the deployment of ARs to create an environment that is conducive to the 
recovery of coral reefs areas. 
 
Key words; Artificial Reefs, Southeast Asia 
 

Introduction 
There is growing awareness that the coastal fisheries of Southeast Asia are highly significant in 
terms of the number of people participating in them, the total catch and their economics, social 
and environment impacts. However, based on current demand for fisheries and our 
understanding of the status of many fish stocks, many coastal fish species are scare. Further, 
resources scarcities will likely continue in the future.  
 
Coastal fisheries have some peculiarities that hold regardless whether the fisheries are in 
developed or developing countries. The major historical peculiarities were due to the common 
property and free entry nature of most of the world’s fisheries leading to a tendency towards 
overexploitation of resources, a tendency that was first explained by a biological model of fish 

 

FRA/SEAFDEC Workshop on Joint Program Regarding 
Artificial Reefs for the Enhancement of Fishery Resources 

Tokyo, Japan 
11st -12nd  November 2010. 
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population growth. Later, economic variables were introduced to this biological model and the 
resultant bio-economic model exerted significant influences on fisheries resource management.  
 
However, the application of these approaches to fisheries management in South East Asia have 
been confounded by the tropical and multi-species, multi-fishing gear nature of our regional 
fisheries. It is now well recognized, especially in the context of South East Asia’s complex coastal 
fisheries, that in order to be successful coastal fisheries management needs to become more 
innovative and specific to fisheries issues at the local level. This is especially the case as the 
contribution of coastal fisheries to regional food security and employment has become increasingly 
apparent in recent years.  
 
The need to reconcile regional fisheries issues with emerging frameworks for the management of 
coastal fisheries certainly requires the development of innovative and practical approaches to 
fisheries management, such as resource enhancement through the use of artificial reefs and 
restocking. It has been with this mindset that the Southeast Asian Fisheries Development Center 
has developed an ongoing project aimed at developing regional capacity to design and implement 
resource enhancement activities for the long-term sustainability of our fisheries resources.   
 
Rapidly declining fish stocks and populations, particularly in tropical small-scale coastal fisheries, 
are usually attributed to two factors: over-fishing and the deterioration of ecosystems, which are 
critical for sustaining coastal fish populations.  
 
As noted during the ASEAN-SEAFDEC Millennium Conference, the widespread degradation of 
coastal and marine habitats has greatly affected the productivity of fisheries, and reduced their 
contribution to local food security. Measures to stop or even reverse these trends are urgently 
required, and methodologies to restore and enhance coastal aquatic habitats need to be explored 
and developed. In the Resolution on Sustainable Fisheries for Food Security in the ASEAN 
Region, adopted at the Millennium Conference, ministers responsible for fisheries in the ASEAN 
Region recommended to “work towards the conservation and rehabilitation of aquatic habitats 
essential to enhancing fisheries resources.” The Plan of Action for ASEAN, formulated during the 
Conference, reflects this ministerial recommendation by including the optimization of the use of 
“inshore waters through resource enhancement programmes.” 
 
Following the ministerial recommendations of the Millennium Conference and based on the Plan 
of Action, SEAFDEC subsequently designed several corresponding programmes to address over-
fishing and the deterioration of ecosystems through the promotion of innovative fisheries 
management approaches. With the aim of promoting the establishment of sustainable fisheries, 
programmes include decentralization and the introduction of rights-based fisheries as well as a 
programme to enhance coastal fisheries resources. This resource enhancement programme seeks 
to develop strategies to carefully modify coastal habitats in order to restore or increase their 
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productivity. The feasibility, the potential ecological impacts and the socio-economic consequences 
of such efforts are the focus areas of SEAFDEC’s present resource enhancement programme. 
 
Strategies to enhance coastal fisheries resources were discussed at various SEAFDEC regional 
workshop. Discussion focused on the various methodologies and techniques for resource 
enhancement suggested at the Millennium Conference, notably artificial reefs, stationary fishing 
gear, restocking programmes, marine protected areas, rehabilitation of mangroves, sea grass, 
coral reef, wetlands and freshwater reservoirs, etc.  
 
Abundant fish resources and sustainable fisheries depend on a healthy and productive marine 
environment, with habitats providing optimal conditions for fish to reproduce. The widespread 
degradation of coastal ecosystems has severely affected the ability of marine organisms to 
maintain plentiful stocks. Resource enhancement strategies aim to restore the productivity of 
these damaged habitats to their former levels, and even to further increase the ecosystem’s 
natural production capacity. This will be achieved through careful responsible interventions and 
manipulations, which try to ensure that habitat conditions are the most favorable for fish 
reproduction.  
 
Modifications to increase the productivity of aquatic eco-systems have a long history. For many 
centuries, fishers the world over have altered coastal ecosystems to increase fish catch and 
production. The most prominent of habitat manipulations are the deployment of artificial reefs 
(ARs), or fish attracting devices (FADs). Other structures have been used to grow and culture 
valuable marine products like mussels and oysters, or simply to trap fish. Traditionally, the main 
purpose of structures such as ARs or stationary fishing gear has been to increase catch and 
production of fish and other aquatic organisms, but it is now recognized that they may also 
contribute to the general enhancement of the coastal marine environment by providing suitable 
substrate and habitats for bottom dwelling and other marine organisms.  
 
Resource Enhancement Programmes in the Region  
ASEAN-SEAFDEC member countries promoted several programmes on resources 
enhancement. The objective of  programmes can be used for various purposes, and that may have 
various conflicting impacts on the coastal marine environment and fisheries resources. Generally, 
activities promoted by SEAFDEC Member Countries focus on the following objectives:  

 To mitigate habitat losses caused by natural disasters and human activities  
 To improve marine productivity and the biodiversity of coastal resources  
 To increase fish catch in coastal waters  
 To provide physical obstructions against the invasion of trawlers into coastal areas  
 To provide productive and alternative near-shore fishing areas to small-scale fishermen, 

and  
 To promote sustainable livelihoods such as ecotourism and small-scale selective fishing in 
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the use of coastal marine resources.  
 
An overview of ARs, FADs and SFGs  
As mentioned above, the deployment of artificial reefs to increase fish catch has a long history. 
Fishers have long been aware that any kind of structure in the water attracts fish. Trees and tree 
trunks, rocks, bamboo, and old fishing boats have all often been used to create such structures 
and enhance fishing. With the introduction of modern technologies and materials, fishers started 
to experiment with structures made of used car tyres, concrete, PVC pipes and other materials 
which promised to be durable enough to withstand currents and wave actions for a long period of 
time. 
 
A reef is defined as “a ridge of coral or rock in a body of water, with the top just below or just above 
the surface,” (Encarta, World English Dictionary, 1999) so structures similarly placed by fishers 
are usually called ‘artificial reefs.’ Floating structures made from bamboo and other materials, 
which also have a long tradition in creating gathering points for fish, commonly known in the 
region as ‘payao,’ are usually not considered to be artificial reefs, but are referred to as “Fish 
Aggregating Devices” (FADs). Following this characterization, one can see that all ARs are FADs, 
while not all FADs are ARs, so explaining the difficulty of distinguishing the two categories. Some 
countries, like Malaysia, therefore differentiate between ARs and FADs, by referring to their 
purpose: FADs are installed in order to attract fish and to increase the catch; ARs are installed to 
rehabilitate a degraded or disturbed coral reef area, and to increase fish abundance.  
 
Unlike floating devices, ARs not only attract fish but also provide substrate and habitats for many 
benthic, sessile and demersal marine organisms. Among the ASEAN-SEAFDEC Member 
Countries, Japan is the most experienced and advanced at utilizing ARs to maximize fisheries 
production through designing specific ARs as habitats, spawning grounds and shelters for specific 
species. Other countries in the region have tried to learn from the Japanese experience, and have 
developed similar artificial reef programmes, but often the investment necessary for assembling 
such ARs is beyond the budgetary priorities of the economically weaker countries. Nevertheless, 
with growing concern about environmental degradation and habitat loss, ARs made from cheap 
and affordable materials have become a common tool for trying to rehabilitate essential coastal 
habitats such as coral reefs in many countries of the region.  
 
The success or failure of an artificial reef programme can be measured only in relation to its main 
purposes. Case studies of AR projects from all over the Southeast Asian region show that several 
objectives can often be attributed to the installation of ARs. Usually aimed at increasing fish 
catches for local fishermen, ARs are often deployed to protect shallow coastal waters from the 
damaging effects of trawl net operations. The widespread degradation of coral reefs has also led to 
the deployment of ARs to create an environment that is conducive to the recovery of coral reefs 
areas. 
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Stationary Fishing Gear (SFG) is included in this discussion on ways to enhance coastal fisheries 
resources, because their complex assemblage not only serves as a tool to catch fish but, like ARs, 
they also provide substrate and shelter for many bottom dwelling aquatic plants and animals. 
The growth of benthic organisms on structures like ARs and SFGs is often very impressive, and 
their supporters take this as a proof of their capacity to improve coastal ecosystem productivity 
and enhance coastal fisheries resources. 
 
Yet critics often point out that it is not clear to what extent all these structures, especially ARs, 
actually induce recruitment of more fish to the fishery. They argue that ARs and other structures 
may actually cause an acceleration of resource depletion, since fish attracted to and gathering 
around these structures can be caught much easier, draining areas around the ARs of their fish. 
To avoid this, it is been suggested that ARs, FADs and SFGs should be installed under a strict 
management system. Both the fishing effort around these structures and the number of such 
structures in a given area need to be regulated. In some Member Countries, there are initiatives 
to allow the installation of ARs only within a no-fishing zone of Marine Protected Areas or in 
Marine Parks. Under an open-access regime, the potential benefits of all these tools may be 
quickly dissipated by unregulated fishing activities. 
 
The Art of Deploying Artificial Reefs  
It is therefore important to carefully choose the right location for the installation of AR structures. 
Common sense alone tells us that ARs have to be set in areas where the substrate can support 
the structures – if the sea bottom is too muddy or sandy, the AR may slowly sink into the ground. 
To be of any use as a fishing ground for local fishers, ARs must be installed in near-shore areas, 
accessible to small, traditional crafts. If set in too deep water or too far from the shore, fishers will 
not be able to take full advantage of the potential benefits of the ARs. Meanwhile, ARs installed in 
very shallow waters may obstruct navigation, will be subjected to wave action, and will be prone 
to be ruined by storms. In areas of high sedimentation and siltation, ARs may soon be covered by 
silt. In such conditions, corals and other sensitive sessile organisms may not be able to settle, 
because of poor light conditions or because of the abrasive effects of the sediments in the water.  
ARs should be carefully designed, not only to meet modern engineering standards of durability 
and stability, but – of much greater importance – to imitate as closely as possible the natural 
environment and habitats. While researchers and marine scientists point out that each specific 
purpose of an AR requires a corresponding specific design, in reality ARs are often established 
with little or no ecological consideration, and often without any prior consultation with marine 
biologists. Case studies from the Southeast Asian region show that local political considerations 
are often more important in designing and implementing AR programmes than ecological 
considerations. Usually, the driving force behind such programmes is the promise of a short-term 
increase in fish catch, while the potential long-term effects and sustainability play only minor 
roles in the rationale and justification for these programmes. 
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Overview of ARs Programmes Activities in ASEAN-SEAFDEC Member Countries. 
 
BRUBEI DARUSSALAM 
In 1985, Brunei started using ARs as artificial habitats to lure fish; there was also some studies on 
the material uses, e.g. used tires, oil pipes. At present, the ARs project is concentrated on using 
prefabricated concrete pyramidal structures. The small reef unit measuring 2.5x2.5 m2 was used 
for shallow areas, the larger triangular pyramid measuring 6x4 m2 for deeper areas. Concrete 
triangular pyramid type use for protection and as a barrier against illegal fishing gear. 
Objectives of ARs Project in Brunei Darussalam 

1) Provide protection to restricted/prohibited areas from encroachment by fishing trawlers, 
2) To enhance the productivity of the coastal waters, 
3) To provide alternative sites for the rapidly expanding eco-tourism industry. 

  
CAMBODIA 
Artificial reefs program were initiated in Cambodia in 1991, 1997 and 2002 using concrete 
modules and base/log of trees. In 1991, 300 units of concrete were deployed, and in 1997, 700 units 
of base/log of tree were used with a further 100 units deployed in 2002. These were deployed at 
depth at less than 10m into fish sanctuaries in the Great Lake Tonle Sap (Inland water) and were 
aimed to provide habitats and improve fish stock. In the past, there was less concern about 
artificial reefs in marine waters. Traditionally, fishermen use tree bunches, bushes or/and water 
hyacinth to make a brush park or bundles to attract and collect fish and shrimp. These fishing 
methods provide habitat, improve fish stock and also constitute a type of ARs.  First implement 
concrete ARs in 2003 and still in preparation stages. Objective of using ARs for protection of the 
coastal areas and also to enhance the biodiversity. There are some ongoing activities to attempt at 
fresh water species enhancement by putting rock and tree trunks in the Great Lakes. 
 
INDONESIA 
ARs used range from concrete frames and old or confiscated pedicabs (use of pedicabs now 
discontinued) There are three type of nuclei for ARs model using in Indonesia as following; 

1)� Modular with slight betoon ;  
 Modular cube shape, Modular flipper shape, Modular flipper shape,  

2)    Model Halter and Dome 
3)    Pyramid model 

 
Objectives of ARs for Indonesia 
There are two main reasons why ARs are made:  

1)�  to promote coral reef biodiversity and �
2)�  to promote regional economic growth.�

In 1999, the Marine Habitat Enhancement Program at Minahasa of North Sulawesi conducted 
the Reef Ball Project with the largest of its kind conducted by the private sector to date. Since 
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1999 at Minahasa, approximately 3000 Reef Balls have been deployed at three main locations, 
demonstrating that significant artificial reef initiation can be achieved in a relatively short time 
span. 
 
During June 2000 to March 2001, at Pemuteran Bay, Bali, leading the way in conservation is 
experimenting with a radical new approach to artificial reef construction by means of ‘Mineral 
Accretion’ to literally grow their  own reefs. Mineral Accretion is a chemical process pioneered and 
patented by Professor Wolf Hilbertz and Dr. Tom Goreau, two marine scientists. These very 
scientists offered to be on hand personally and spearhead the project to train, educate, build and 
place these artificial reefs right in the ocean in Pemuteran Bay. All construction was carried out 
using locally available materials and skills. This novel technology uses electricity to ‘grow’ 
limestone rock on artificial reef frames and increase growth rates of corals and other reef 
organisms. Two electrodes, supplied with low-voltage direct current, are submerged in sea water. 
Electrolytic reactions at the cathode cause minerals naturally present in sea water to build up. At 
the same time, a wide range of organisms on or near the growing substrate are affected by 
electrochemically changed conditions, shifting their growth rates. Living corals are carefully 
collected and transplanted onto the structures by attaching with wires or wedged between steel 
bars. These corals are quickly cemented into place by the growing minerals forming all over the 
structure’s surface. 

 
LAO PDR 
There are no ARs programmes in Lao PDR. However, there are some ongoing activities to 
attempt at fresh water species enhancement by putting rock and tree trunks in the reservoir and 
Mekong river basin. 

 
MALAYSIA 
Up to the year 1990’s, Department of Fisheries has deployed 3,000,000 tyres as artificial reefs. 
Deployment of tyre reefs has stop after the launched of 1987 artificial reefs in Pulau Pontian 
Johor. During 1990 to 2004, Department of Fisheries Malaysia started to deploy pre-fabricated 
concrete and PVC reefs for special purpose artificial reefs for example for Lobster and squid. In 
2000, Reef ball was promoted to Malaysia. 
 
Malaysia are pursues an extensive ARs programme. ARs leads to an increase in fish stock and a 
decrease in illegal encroachment, however some  points need to be considered such as suitable site 
selection and ARs design. Intensive research and development of ARs between 2006-2009, six 
innovative, large-size ARs weighing between 5 to 19 metric tons were developed. These were 
named cube ARs, Cuboids ARs, Solf bottom ARs, Lobster ARs, Recreation ARs and Tetrapod 
ARs. 
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(1)General Objective of ARs for Malaysia 
1)   To create fishery resources areas in zone A 
2)   To stop trawlers encroaching into zone A (traditional fishing area) 
3)   To create an area for recreational fishing activities 
4)   To enhance fishery resources around the artificial reefs 

(2)Parties involved in development of artificial reefs in Malaysia are composed of following 
agencies; 

1)Department of Fisheries Malaysia (officially since 1975) 
2)Local Fishermen (not recorded) 
3)LKIM (Fisheries Development Board, since 1990’s) 
4)Universities and Local Governments 
5)NGOs for example diving club 

(3)Type of Artificial Reefs in Malaysia 
1)Used Materials; FAD’s bamboo, coconut leaves, sand bags, Scuttled boats, tyre 
2)Pre-fabricated; concrete cubes, pyramids, PVC’s, jetties, oil rigs 

(4)Budget for development of ARs programs (from 7th to 9th Malaysia Plan) 
1)7th MP (1996-2000) : RM 2,751,953 
2)8th MP (2001-2005) : RM 2,524,344 
3)9th MP (2006-2010 : RM 8,410,000 

 
MYANMAR 
Department of Fisheries Myanmar has accepted using artificial reefs for marine aquatic 
resources restoration and enhancement. DOF Myanmar has considered to make an effort for 
being used ARs with suitable materials, design at suitable place in Myanmar marine waters. 
However, Myanmar marine fisheries were not so developed in the part and, therefore, 
exploitation on marine fishes has no been reached to unsustainable level. Lack of knowledge on 
the role of ARs among public is a fact to be considered although their participation in 
establishment of ARs is important. ARs have not been established yet because of a lack of 
technology and financial support. However, DOF intend to expand to potential measures for 
resources enhancement by ARs. 
 
THE PHILIPPINES 
The Philippines started ARS installation in 1981 with 70 small-size ARs along its coast. 
Philippines formulated various management and conservation programs and policies such as; the 
Coral Garden Project, Strengthening of the “Bantay-Dagat Program”, implementation of the 
Monitoring Control and Surveillance (MCS) Program, and the establishment of the Fisheries and 
Aquatic Resource Management Council (FARMC). 
The programme aims to attain the following objectives: 

1) To conserve, manage and rehabilitate damaged reefs in the identified sites/areas in the 
Philippines; 
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2) To uplift the standard of living conditions of the fisherfolk in the local fishing communities; 
3) To identify and promote resource enhancement activities (i.e. stock enhancement, FADs, 

ARs, SFGs).  
 

SINGAPORE 
The earliest ARs project was initiated in late 1980s under the USAID/ASEAN Coastal Resources 
Management Program. Several site were identified for placing ARs. In 1989 the National 
University of Singapore started conducting first research on ARs under the USAID/ASEAN 
project. The objective of the project was to monitor the effect of ARs using different kinds of 
materials like tyres, hollow concrete modules, fiber-glass, and also different constructions. These 
were deployed at depths of 15m adjacent to a national patch reef (Terumbu Pempang Tengah) 
west of Pulau Huntu. The purpose was to test the effectiveness at restoring and enhancing fish 
communities. Observation indicated growth of a layer of filamentous algae over the surface of 
materials within the first few weeks. This was followed by a diversity of encrusting organisms 
such as hydroids, tunicates, barnacles, developing on the concrete modules but not on the tyre 
modules. 
 
The National University of Singapore and Singapore Tourism Board initiated a research project 
in 2001on the use of artificial reefs to promote coastal tourism. As Singapore reefs are shallow, 
fringing and not extending deeper than 10m, the earlier concrete and tyre reefs were unsuitable 
and cannot be placed in shallow waters as they required a large vessel for deployment. A specially 
fabricated module, termed as “Reef Enhancement Unit” (REU) are made of fiberglass coated with 
sand and calcium carbonate to roughen the exterior surface and a suitable settlement substrate to 
coral recruits.  
 
VIETNAM 
ARs are recognized to play very important role in resources enhancement. In the initial stage of 
implementing ARs. In 2003-2004, ARs is strongly motivated by Research Institute for Marine 
Fisheries (RIMF). It is creating an ARs in HaLong Bay in an attempt to check the possibility of 
recovery of the reef and proper methods in building ARs in this high turbidity area. 
 
THAILAND 
To strengthen the habitats for coastal fisheries the Thai Department of Fisheries launched a 
Small Scale Fisheries Development Project under the National Social and Economic 
Development Plan VI (1988-1992) from 1988 until 2003. The project comprised three aspects for 
development: 1. Coastal Small Scale Fisheries Development, 2. Artificial Reef Installation and 3. 
Fishery Resource Rehabilitation. The project aimed to conserve areas for marine and 
environmental resources in both the Gulf of Thailand and Andaman Sea; in each province at 
least 50 km2 would be designated as fishing ground for small scale fishers and in at least 25,000 
m2 in order to reduce conflicts and poverty.  
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During 1979–1985 the installation of artificial reefs was experimented on material, structure, 
installation technique and duration of ARs for further development in order to achieve the 
maximum benefit.  The results of the ARs installation were accepted by fishers and the resources 
were recovered.  The biodiversity of the marine lives inhabited in the ARs areas consisted of more 
than fifty species which were recognized as the same species to those inhibited in the natural coral 
reefs. The best structure for ARs was square concrete tube that lasted longer than other types. 
However, the fish species and fish production around different ARs structures were almost the 
same. Another important objective of installing the ARs was to obstruct the trawlers and push 
netters to fish near shore and around ARs.  
 
The Department of Fisheries has allocated a considerable amount of its annual budget to develop 
the artificial reef installation, and the DOF will continuously provide ARs for fishers upon their 
requests.  However, more indicators are needed to evaluate ARs’ benefit for conservation purpose 
in co-management for resource sustainability, fisher awareness, and socio-economic benefit for 
local fishers.  
 
The objectives of this finding are as follow:  

To analyze the fishery situation around ARs  
To assess the socio-economic benefit of fishers living around ARs site 
To evaluate the small scale fisher’s attitude for ARs installation 
To learn the practices in Petchaburi province as a case study for ARs installation.  

 
However, any type of artificial reefs that lead to the rehabilitation of the resources may be useful.  
There is no limit in ARs structure, material used, size; other structures achieve any of those 
objectives is recognized as ARs.  
 
Developments on ARs in Thailand were divide into two phase;  

1) Research and development period is during 1979-1985. 
2) Construction and installation period is during 1985- present. 

Since, 1985 to 2009, small site ARs  (1-2 Km2) were installed for 329 site cover the areas of 493 
Km2 in 18 province with the budget of 827 million Baht. Large site ARs (20-30 Km2) were 
installed  for 33 site cover the area of 1,442 Km2 for 19 province with budget of 568 million Baht. 
 
Objective of ARs installation in Thailand; 

1) To rehabilitate the coastal fishing ground, 
2) To develop and extend job opportunity and to increase small scale fisher income, 
3) To promote conservation measures and manage the coastal fisheries, 
4) To reduce conflicts among fishers and resources user. 
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Thailand focuses mainly on the deployment of ARs. Mass ARs installation in the Southern of Gulf 
of Thailand project that is under the Royal Initiation of Her Majesty the Queen. Materials used 
for the construction of ARs are used goods train wagons, concrete blocks and concrete pipes. 
 
SEAFDEC Training Department 
Fish Aggregating Devices (FADs) are used to lure fish to gather in a large quantity and it is 
recognized as one type of ARs.  FADs are usually placed at the surface or mid-depth of sea water. 
These FADs are placed to lure fish for efficient capture purpose.  FADs originated from small 
scale fishers in the Oceanic Pacific countries and they also called “Payao”.  Payao is composed of 
floating bamboo raft and anchored by weight under the raft.  Tree branches and coconut palm 
leaves are used as fish shelter especially for small fish. The big fish are lured to feed on these small 
fish. At present, Payao is commonly used in the Philippines, Indonesia and Thailand. The model 
for FADs varies in each country based usually on local and cheap materials to make FADs such 
as bamboo and tree branches, coconut palm leaves. The most expensive parts of FADs are 
anchors and chains. Payao used to lure tuna in the Philippines is placed at site depth more than 
2,000 m. These FADs can be used to lure yellow fin tuna and the fishers capture tuna by purse 
seine. The small scale fishers used small size Payao and caught small size fish.   
 
SEAFDEC conducted program on “Rehabilitation of Fisheries Resources and Habitats/Fishing 
Grounds through Resource Enhancement during 2001 to 2005. The program activities composed 
of experiment on the suitable designs/models of the resources enhancement tools in collaboration 
with the member countries. One of the resources enhancement tool introduced is modify FADs 
(so call “Floating Artificial Reefs or Fish Enhance Devices, FEDs”) for using in coastal areas. The 
devices are designed and construct by using synthetic fiber for last long durability in the sea water. 
The first designed was using plastic drum 200 litters as surface floating unit connected with 
vertical polypropylene  rope. The appendage rope, (1.5 m), were connected along the vertical rope 
for every 1 m interval from surface to bottom. Concrete anchor 250 kg was attached at the bottom 
end of vertical rope for fixing the FEDs into the bottom.   FEDs were first introduced to fishing 
community group in Chumporn and Prachubkirikhan province, southern part of Thailand. The 
FEDs units could be supported  as floating artificial reefs after the coral and bio-fauna grooving on 
them. Second designed FEDs, with hole unit immersing 3m under water surface, was introduce 
to various fishing community in Thailand (Phuket, Chumporn, Cholburi, and Surathani 
province), Malaysia (Langkavi island) and Philippines (Tangalan). 
   
Reference; 
Ahmad bin Ali et all. 2010. Proceedings of Workshop on Artificial Reefs for the Enhancement of 

Fishery Resources. SEAFDEC/FRA Joint Program Regarding Artificial Reefs for the 
Enhancement of Fisheries Resources, Department of Fisheries , Malaysia. 

Department of  Fisheries. 2010. Artificial Reefs Position No 2. marine Fisheries Research and 
Development Institute, Department of Fisheries Thailand. 
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Supongpan  S. 2006. Artificial Reefs in Thailand. TD/TRB/74, SEAFDEC Training Department. 
Thailand. 

SEAFDEC/TD, 2004. Proceeding of The 1st Regional Workshop on Enhancing Coastal Resources: 
Artificial Reefs, Stationary Fishing Gear Design and Construction and Marine Protected Areas.  
TD/SP/32. SEAFDEC Training Department, Thailand. 

SEAFDEC/TD, 2005. Proceeding of The 2nd Regional Workshop on Enhancing Coastal 
Resources: Artificial Reefs in Southeast Asia.  TD/SP/33. SEAFDEC Training Department , 
Thailand. 

Theo  Ebbers. 2003. Reconciling Fishing and Environmental Protection: Resources Enhancement 
Strategies for the Conservation and Management of Fisheries. Fish for the People Vol. 1 No. 3, 
SEAFDEC. Thailand. 
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Abstract 

Malaysia has a total coastline of 4,809 km covering Peninsular Malaysia (2,031 km), Sarawak 
(1,035 km) and Sabah (1,743 km) which are very rich in ecosystem characterized by extensive 
coral reefs and dense mangrove forest. However, due to overfishing and environmental 
degradation, the coastal fisheries resources are now declining. One of the strategies to overcome 
this problem is through the introduction of Artificial reefs (AR) to the coastal waters.  
 
Artificial reefs program was first started in Malaysia in 1975, aimed to promote fish sanctuaries, 
to recover seriously depleted coastal areas fisheries resources and to prevent the encroachment of 
trawlers into the prohibited inshore areas. There were many types used such as used vehicle tires, 
PVC pipes, fabricated reinforced concretes weighing 5-35 metric ton (concrete drainage culverts, 
concrete pipes, cuboid concrete, soft-bottom AR, hard-bottom AR, lobster AR, tetrapod AR), 
ceramic cylindrical sewerage pipes, old wooden boats, reef balls and sinking oil rig platform. 
However, large artificial reefs made from concrete are found to be more durable and efficient in 
enhancing the recovering depleting fish population. More than 22 fishes species, lobsters, squids, 
sharks, turtle and other marine organisms such as algae, sponges, tunicates, anemones, soft 
corals, sea fan and bivalve mollusk were found to aggregate and shelter in the artificial reef sites. 
Placement / deployment of artificial are done in Marine Protected Areas / Marine Parks ( no take 
zones) and others coastal waters (no take and take zones) in depth of 11-25m.  
 
In 2009, Department of Fisheries Sabah initiated the co-management approach in Sabah to 
enhance the monitoring and fishing activities within the artificial reefs sites. Under this approach, 
the local fishermen are empowered to protect and manage the artificial reefs sites from any illegal 
fishing such bombing and cyanide fishing by illegal fishermen. The protection of the sites are re-
enforced and supported by the local Enforcement Unit of Fisheries department, Marine Police 
and the Malaysia Maritimes Enforcement Agency. Local fishermen are not allowed to use gill net 
or fish trap but only fish angling are allowed within the artificial sites for the purpose of 
sustaining the fish population in the artificial site. This approach has greatly protected the 
artificial sites from overfishing and benefited the local coastal fishermen.  
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In general, the artificial reef program in Malaysia has achieved its objective in helping to recover 
the depleting coastal fish population and has helped increase the catch and income of the 
traditional coastal fishermen as well as deterring trawl-fishing boats from encroaching into the 
coastal areas that have artificial reefs. However further R&D are needed in order to produce 
cheaper but more durable and  efficient artificial reefs that are capable in protecting young 
juvenile marines organisms and to provide more niche for host of other marine organisms. More 
capacity building for the fisheries staff and the local fishermen should also be provided. Lastly, 
more funding should be given for this artificial reef program so that more artificial reefs can be 
built and deployed to all the coastal waters of Malaysia.  
 



－ 27 －

���������	 
���� � ��	������
� ������ 
����� �����������

����� ���	 �� !
"# $%#&' 
������ ���� ��������	 ������ ������	���� ����� ���� ������

Paper presented by Mr. Jephrin Wong at FRA-SEAFDEC Workshop on Artificial Reef,
11 November 2010, Tokyo, Japan

3. History and types of ARs used in Malaysia

AR project first introduced in Malaysia in 1975

From 1975-2010, the types of ARs used are:

1) Used vehicle tires
2) PVC pipes
3) Ceramic cylindrical sewerage pipes
4) Old boat
5) Reef ball
6) Old oil rig platform
7) Various concrete AR

Presentation outline

1. Background � Malaysia profile

2. Objectives of Malaysia AR project

3. History and types of AR used in Malaysia

4. Experienced of AR project in Sabah by presenter

5. Constraint and challenges

6. Future plans

7. Conclusion

Pyramid module: 3 tyres/mod

��� ���� ������� ����� ��  �!"#$�!!#%

1. Population : 28 millions
2. Malaysia consists of Peninsula Malaysia,

Sarawak & Sabah coastal length 4,809 km
3. Plenty of coral reef & mangrove forest
4. Fishery sector play important roles in

Malaysia economy in term of income,
foreign exchange, employment and
source of protein :
� Create jobs to 130,000 fishermen
� & Sabah has 23,763 fishermen ( 15,846

are traditional fishermen)
� Per capita fish consumption : 50kg
� Malaysia fish export value RM 2.43

billions (2005)
� Contribute to Sabah seafood tourism

5. But now fish from coastal waters
declining due to overfishing & habitat
degradation

6. One of strategies to overcome this
problem is thru introduction of Artificial
Reef projects

Malaysia

Peninsula Malaysia Sarawak Sabah

Malaysia profile :
Pyramid modue: 42 tyres/module

1. Resource enhancement and rehabilitation of depleting coastal
fishery resource ( because the coastal fishing areas are already
depleted due to overfishing and environmental degradation from
destruction of coral reefs and mangrove forest deforestation due
housing / agriculture/ aquaculture development)

2. Protection of fishing coastal grounds from trawl fishing : as
anti-trawling objects because there are many fishing trawlers
encroaching into coastal traditional fishing areas

3. Expansion of coastal fishing ground � with more artificial reef
sites, there will more fishing ground for the traditional coastal
fishermen

2. Malaysia�s main objectives of AR projects are :

Chendering, !980s



－ 28 －

Transportation to site using pontoon

����� ��� �� �!!&	 � ����� �� �	 �''	&"& �(��� )�� ����������
�	�&#	'#* )�� ���� �� ����� ��� �� "# �����

��+, �- ����  �!'!$�!!+%

1.8 m

3.6 m

Pulau Cepu, Terengganu after 15 yrs

Construction failed: Rope broken, tyres scatted on sea floor

Deployment to AR site

During the Sixth Malaysia Plan (1991-1995), a bigger scale of ARs
project using PVC was established in 1991 near Pulau Perhentian
in Terengganu. A total of 100 units were deployed near Pulau
Perhentian Marine Park water in Terengganu at 18 m depth.

.���������� �� /(�� ��� ����� �!!&  0�1���� �� ���	 �!!&%
(���� #� �� ����

/����22��� �&

����2 ��

3���� ��
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4���� *

0���� *

4������� #

���� ����2 &

���1 �

0����2�� �


���1� �

/���� *!

Until end of 1995 a total 75 sites were established using 3,188,474 tyres
Peninsular Malaysia : 57 sites followed by Sarawak 10 sites and Sabah 8 sites.

���, -������ �(��������� ��)���2� 5�5��  �!!+%

For lobster: Not successful due to low quality construction and wrong deployment site

�!!# 6�� �� /(�� ���� �� 
���(���

� ����� �!!#	 ��� ���� �� �(��� )�� ��2���������(
���55�� ��� ���� ������( ���������	 ��� �� ���
������� �( ���( 5������ ���� ���������� �(��� ���
����� �����������( �� ������ ��7��������  �������2
��8��%�

� ���� �� �����( ����2 ������(�� �( ���)����

The rope broken during the deployment
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It was estimated that more than 2,000 fishing vessel were deployed in Malaysian
water as artificial reef at more than 50 sites. 198-1990.

3.4: Confiscated Fishing vessels. Mostly illegal foreign trawlers
��� )���*� ������� �
�

�� ������������ ����

+� 09��� ����
�� ����$���)���2 ����  �����5��%

&� 0��� ������ ����

#� 0��� ������ ����$���)���2
*� :������ ����

"� -��� ����
'� -������ ����

3.5. Reefball ;���� ����� ������������ ���  �!'+%

Deployed near Pulau Tioman in 1992
using 720 unit. A total of 80 modules were
constructed (9 units/module: 6 units on
base, 2 in the middle and 1 unit on the
top). Not very successful due to too depth
(30 meter).

Not very successful. Some structure broken and submerge into sea bottom

Squid eggs

Squid reef

09��� ����  �!!+$�!!&%

��*, ���������� �������� ��  �!'*$+<�<%

� +,� ����� �����-������ �
� ���* ��������. ������� �
��	����� /�� 	���,�. � �0 )���1-�� ��02 ���  �	��
 ����' � 3�.�,4

Two type s of reefs; concrete drainage
culvert and concrete pipe were used.

2007: 2nd soft bottom ARs

With basement

(�������������

= ��< � 8 ��< � 8 ��* �  ���2��%

� Total weigh: 19 mt
� Column: 25 cm x 25 cm
� Thickness of floor: 20 cm
� Beam: 25 cm x 25 cm
� Concrete mixture: Grade 50
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2010 : Soft bottom AR, weight >30 metric ton

Specifications:
� 1.65m x 1.65m x 1.65m
� Weight: 5 mt
� Beam: 20 cm x 20 cm
� Concrete Grade 40, Column: 20 cm X 20 cm

Lobster ARs (2008)

2010 : Soft bottom AR Weight >30 metric ton ���������� ���  +<<'%
Specifications:
1.85m x 1.85m x 1.85m
Weight: 6 tonnes
Column: 20 cm x 20 cm
Floor: 20 cm
Base
Concrete Grade 40

/����5��  +<<'%

(������������

� +�*##� 8 +�*##� 8 +��'#� ���2��

� >��2�� , ' ��

� -������� ��8���� , ?���� &<

����� ���� ������ ��� ���� ������ ���

3 yrs after deployment

(������������

= +�< � 8 +�< � 8 ��< �  ���2��%

= /���� )��2�, �< ������ ������

= -�����, +# �� 8 +# ��

= /���1 �� �����, +# ��

= ����, �< ��

= -������� ��8���� ?���� &<

Cuboid: 2006
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After 6 months

Plentiful of fish at the ARTIFICIAL REEF SITES

Impacts OF Artificial Reef TAGAL

05��( ������� ���� :������ ���
Sweetlips

Grouper
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4. Sabah Artificial Reef Program 2009-2010

1. Placement AR and management of AR sites

� AR site must be approved by Marine Dept or Port & Harbor
Authority

� AR site 1-3 miles from nearest fishing villages easier to
monitor by local fishermen

� Water depth 12-30m during lowest tide

� Bottom soil hard

� AR sites protected under Co-Management or Community-
based resource management. Local fishing village must form
AR Village Committee to monitor and protect AR from illegal
fishing ( bombing, cyanide, netting..)
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Fishing rules, ownership and management of AR sites in Sabah

1. Zoning AR sites:

� AR Green zone - fishing allowed
� AR Red zone - fishing is not allowed ( as fish sanctuary )

2. Only AR Committee & local fishermen allowed to fish in AR sites

3. Only hand line fishing allowed

4. All Fishing net (gill-net, trammel .. ) and fish traps not allowed

5. Fish less 300gm must be release back into the sea / AR site

Fisheries dept meeting with the AR Village Committee, Village head, Marine
Police, District officer, Representative of state assembly / parliament, etc
prior AR deployment to the sea

Map 13 districts in Sabah have concrete artificial reef projects 2009- 2010

13 districts :
1. Sipitang
2. Kuala Penyu
3. Beaufort
4. Papar
5. Putatan
6. Kota Kinabalu
7. Tuaran
8. Kota Belud
9. Kudat
10. Pitas
11. Sandakan
12. Lahad Datu
13. Tawau

2 3
4

6

9
10

13

11

1

7

8

5

12 1.85m

1.80m

Cuboid concrete in Sabah ( year 2009-2010)
size 1.85m x 1.80m x 1.80m = weight 6 mt / module

1 � 3 km

Fishing Village

(Green Zone) (Red Zone)

PLACEMENT AND ZONING ARTIFICIAL REEF
SITES IN SABAH

0.5-1.0 km

Cement Cuboid Artficial Reef ( Cement Grade 40, expected last 50 year
under seas water ) ( size 1.85m x 1.80m x 1.80m = weight > 6 tonnes / module )

Fisheries dept. meeting with
local fishermen and
community leaders to brief
about the AR project before
approving the AR project near
their village

Official launching ceremony of new artificial reef project in Sabah
normally by a Minister or local politician
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Deployment �placement of new artificial reef project in Sabah witness
by local fishermen and community leaders

;�������� 0�����  
����( ���� ;������ ?�7�������%

A� ������2+<��$+<�+�
4$�<

Malaysia Program Duration Budget (RM)

RMK 3 1976-1980 116,000

RMK4 1981-1985 524,000

RMK 5 1986-1990 8,240,000

RMK 6 1991-1995 9,400,000

RMK 7 1996-2000 2,751,953

RMK 8 2001-2005 2,524,344

RMK 9 2006-2010 8,410,000

Economic stimulate package 2009-2010 15,000,000

Recreation 2006-2010 2,000,000

/���� �!"*$+<�< &'	!**	+!"

Deployment �placement of new artificial reef project in Sabah witness
by local fishermen and community leaders 6. Future plans

� To Formulate policy and law / rules on AR program for Malaysia

� To gazette AR sites

� To train more staff on AR

� To do more monitoring and R&D

� To build more better designed AR and deploy to all suitable sites
in Malaysia

Patrolling and protection of artificial project sites in Sabah�supported by
Marine Police and other enforcement agencies

�4 ���	�����

�� /�� 
���(��� �� 5������ ��7� �����7�� ��� �������7�� �� ��������2 ���
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��������2 ������� ���� �������� ��� �������� �� ���� �85����7� ���
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���� ��� ����� ������ ��2������
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5. Constraint and challenges in AR program

� lack of both manpower and trained in AR
program to do R&D and monitoring works

� AR projects are costly especially using concrete
AR and there is lack of funding in AR program
( 2012-2012)

Thank You
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Artificial Reefs in Thailand 
 

Nopparattana  Ruangpatikorn 
 

Marine Fisheries Research and Development Bureau 
Department of Fisheries, Thailand 

 
Abstract 

The artificial reefs installation program began in 1970s and is currently being taken 
responsibility and duty to construct artificial reefs in Thailand by Department of Fisheries, 
Ministry of Agriculture and Cooperatives. The main objectives of the artificial reefs installation 
were to rehabilitate the coastal fishing ground and develop and extend job opportunity and to 
increase small-scale fisher income. The Department of Fisheries has installed artificial reefs 
altogether 334 sites for small-scaled artificial reefs, totally covered 478 km2 by 673 million Baht 
and 33 sites for large-scaled artificial reefs, totally covered 1,435 km2 by 568 million Baht since 
1985 to 2010. 

The artificial reef installation project would be a long term engagement, which is expected 
to play a key role in future fisheries development of Thailand. The Department of Fisheries has 
allocated a considerable amount of its annual budget to develop the artificial reef installation, and 
will continuously provide artificial reefs for fishers upon their requests. However, more indicators 
are needed to evaluate artificial reefs’ benefit for conservation purpose in co-management for 
resources sustainability, fisher awareness and socio-economic benefit for local fishers.   
 
 
1. Introduction 
 Thailand has coastline of 2,625 km of coastal area and sea bottom along the coast 
especially in the Gulf of Thailand is large continental shelf and suitable for fishing. The production 
of fisheries in Thailand had been ranked as one of the top ten countries in the world since 1975. In 
the year 2007, the total of fisheries production accounted for 3,675,400 metric tons. The fishery 
production is utilized for local consumption and for exporting to foreign countries. The latter 
amounted to 1,965,183 metric tons with a value at 205,866 million Baht in 2007  
 At present there are many problems concerning the marine fishery activities in the 
country, such as overexploitation of marine resources in the Gulf of Thailand by medium and 
small-sized trawlers, and the return of large-sized trawlers from international water as result of 
the enforcement of EEZ’s claimed by neighboring countries. The main problem is that the near 
shore areas those within the 3 km boundary from the shore are the most seriously over fished. 
Although there is a regulation covering the conservation of marine resources in the Gulf of 
Thailand, especially the area within 3 km from shore issued by the Department of Fisheries 
prohibiting trawlers and push netters from intruding into the coastal area, it is often ignored by 
the fishermen. It is not possible to effectively enforce the regulation. 
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 Artificial reefs project as a tool for marine fisheries conservation with the reefs providing 
protection for marine living resources was initiated by the government. The reefs have the 
potential to increase fish and shellfish production. Moreover, the artificial reefs could effectively 
obstruct the operation of the trawler and push netter fleet. This would bring greater opportunity 
for the small-scale fishermen who comprise 8 percent of the total fishermen in the country and 
reply upon inexpensive fishing gear using small boat with limited operating range. 
 
2. Artificial reefs construction in Thailand 
 Department of Fisheries, Ministry of Agriculture and Cooperatives take responsibility 
and duty to construct artificial reefs in Thailand. The government has distributed annual budget 
for construct cost since 1985. From the 6 th national socioeconomic development plan in 1987, the 
project of artificial reefs construction was started until now. 

Before the artificial reef construction project began, there were many artificial reefs 
experimental studies done by Marine Fisheries Station, Department of Fisheries. Using both 
natural and man made materials such as rock, wood, used tires and concrete tube to build for reef 
modules in various shapes. Other reef materials were designed concrete block in pyramid shape 
and simple dice block. The result showed its potential to develop for fishery resource enhancement, 
better fishing ground for small-scale fisheries. 

On the early of artificial reef construction project from 1985-1986, used tires and concrete 
pipe were mostly used and installed by dropping from sea surface. With the few experience of 
artificial reef construction, most of the reef block were scattered in wide area, less fish aggregating, 
sunken in muddy bottom, damaged by pair trawl net boat and made troubles to gill net fishing 
gear of small-scale fisheries. Artificial reefs construction area within 3 km from shore, where push 
net and trawl net were prohibited, which one objective was to be an obstacle material for those 
illegal fishing.  

In 1987, designed concrete dice block that dimension size of one meter was used. The reef 
blocks were installed in smaller area of 6 km2 of each village site, divided into small groups at the 
corner and mid-length of the edge and one or two large group at the center for better fish 
aggregating and reducing gill net damaged. 

From 1988-1991 of the 6th national socio-economic development plan, there were two 
types of artificial reef construction. 1) Small area artificial reef construction of 3-6 km2 for each 
village site aimed for better fishing ground of small scale fisheries. Reef block was concrete dice 
block that dimension size on 1.0 m.  2) Large area artificial reef construction of 50 km2 for each 
province site aimed for fisheries resources enhancement and better fishing ground of fishery 
communities. Reef block composed of concrete dice block with dimension size of 1.0 m in large 
group and 1.5 and or, 2.0 m in small group lining around. 

From 1992-1996 of the 7 th national socio-economic development plan, two type of artificial 
reef construction were continued with some improvement in installation plan. 1) Small area 
artificial reef construction decrease area into 0.5 km2 for each village site. Concrete dice block 
which dimension size of 1.0 m in large group at center and 1.5 m in small group at comer and mid 
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length.  2) Large area artificial reef construction concrete dice block which dimension size of 1.0 m 
in large group for better fishing ground and 1.5 m in small group lining around. 

From 1997-2001 of the 8th national socio-economic development plan, two type of artificial 
reef construction were continued with some improvement in installation plan. 1) Small area 
artificial reef construction improve area into 1.0 km2 for each village site. Only concrete dice block 
which dimension size of 1.5 m was used in 2-4 large group at center and small group at comer and 
mid length.  2) Large area artificial reef construction maintained area of 50 km2 for each province 
site. Only concrete dice block that dimension size of 1.5 m was used in large group and small 
group lining in cross section. 

From 2001-2005 of the 9 th national socio-economic development plan, two type of artificial 
reef construction were continued with some improvement in installation plan. 1) Small area 
artificial reef construction same as before but there is a tendency to install in many groups instead 
of by area.  2) Large area artificial reef construction decrease area into 30 km2 for each province 
site. There is more difficult in decision making of artificial reef site from difference fishing villages. 

From 2006-2010 of the 10 th national socio-economic development plan, two type of 
artificial reef construction were continued with same as before. 
 In year 2002 the coastal resource rehabilitation project was established under the Royal 
Development Project. The project area was cover 2 provinces, Pattani and Narathiwas provinces 
were located in the southern part of the Gulf of Thailand. Until now the project was used material 
as follow: 1) covered goods wagon 2) culverts 3) concrete dice block 4) garbage truck 5) battle tank 
to install artificial reefs. 
 The Department of Fisheries has installed artificial reefs altogether 334 of the small-
scaled artificial reefs, totally covered 478 km2 by 673 million Baht and 33 of large scaled artificial 
reefs, totally covered 1,435 km2 by 568 million Baht since 1985-2010. 
 Nowadays, the fishers can request directly to the local authorities to provide budget for 
artificial reef project. And not only the Department of Fisheries, Ministry of Agriculture and 
Cooperatives that has installed artificial reefs but also the Department of Natural Resource, 
Ministry of Natural Resource and Environment or even the Department of Navy have also 
implemented artificial reefs.  
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Figure 1  Materials used for installation of artificial reef in Thailand, concrete culvert 

 
Figure 2  Materials used for installation of artificial reef in Thailand, concrete dice block 
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Figure 3  Materials used for installation of artificial reef in Thailand, covered goods wagon 

 
Figure 4  Materials used for installation of artificial reef in Thailand, garbage truck 
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Figure 5  Materials used for installation of artificial reef in Thailand, battle tank 
 
3. Objectives in artificial reef construction  

1) To attract or aggregate fish for more efficiency fishing ground. 
2) To protect juvenile and young fish or be nursery ground which safety from high efficiency 

fishing gear such as trawl net and push net.  
3) To increase fisheries resources production in natural. 
4) To be new habitat for target fish which wanted to improve stock enhancement. 

 
4. Artificial reef site selection   

1) Water depth at least 6.0 m at Lowest Low Water (LLW) for safety in marine transportation  
2) Bottom condition of the sea is not mud and silt to avoid in sunken of materials. 
3) Reef site area is far away from mount river to avoid in rapidly salinity changing. 
4) There is not much sedimentation to avoid unsuccessful succession of sessile organisms 
5) Reef site area is not an obstacle for marine communication. 
6) Reef site area is not in area declare for marine utilities such as port area, anchor area, pilot 

navigation area etc. 
7) Reef site area is not in area declared for navy utilities such as navy protected region, marine 

exercise area, country border line area etc.  
 
5. Step of artificial reef construction 

1)  Site selection. 
2) Choosing area with the agreement of local fishers. 
3)  Survey of fishing status and environment conditions. 
4) Ask permission from Navy and Harbor Department. 
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5) Bid process. 
6) Control on reef block construction and installation. 
7) Inform and advertise position of reef site to local fishers and near by. 
8) Report the result of installation to any government agencies concerned. 

 
6. Conclusion  

Artificial reefs construction was conducted by much kind of modules, materials, and 
design of arrangement patterns. However, the present most suitable module in Thailand is 1.5 
meters concrete dice block, even though the expensive cost but durability, convenient for transport 
and launching, easy to control size of reef group and scattering pattern, and effective in fish 
aggregation. Beside the material point, the achieved artificial reef required the suitable 
arrangement pattern for reef unit allocation on deployment area.  

The most important thing is the accordance with target fish species and oceanographic 
environment such as depth and current. The effective module and design of arrangement 
patterns can enhance fishery production through function of the becoming to a stable coastal 
ecosystem. 

The Department of Fisheries has regularly managed to evaluate the benefit of artificial 
reefs So far, it was often reported that the artificial reefs became alternative grounds for small 
scale fisheries. Traps and hand lines are commonly used in the reef areas, occasionally gill nets 
and trammel nets are working nearby. Economically important fish as grouper (Serranidae), 
snappers (Lutjanidae), rabbit fish (Siganidae) and parrot fish (Scaridae) are usually caught by 
those gears. Artificial reefs are considerably popular among Thai fishers, who usually ask for 
extension of the project from their own communities or associations or even from NGOs. Besides 
collaborations and good management, in fact researches on suitable materials and techniques are 
still needed in order to improve the durability and reduce deterioration or sinking rate of 
materials, for exsample.   

The artificial reef installation project would be a long term engagement, which is expected 
to play a key role in future fisheries development of Thailand.  
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Artificial�Reefs�in�Thailand

Department�of�FisheriesDepartment�of�Fisheries
Ministry�of�Agriculture�and�CooperativesMinistry�of�Agriculture�and�Cooperatives

NopparattanaNopparattana RuangpatikornRuangpatikorn

Source:�Guidelines�for�the�Placement�of�Artificial�Reefs�(IMO/UNEP,�2009)

Property unit

Size (meter)

1.0 x 1.0 x 1.0 1.5 x 1.5 x 1.5 2.0 x 2.0 x 2.0

Cross section centimeter 15x15 17x17 20x20

Total capacity Cubic meter 1 3.375 8

Weight kilogram 518.4 1059.82 1996.8

Weight in sea water kilogram 297 607 1144
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The installed areas The installed areas 
of artificial reefsof artificial reefs

19851985--20102010

� 334 of the small-scaled 
ARs, Totally covered 478 km2  

by 673 million baht

� 33 of large-scaled ARs, 
Totally covered 1,435 km2 

by 568 million baht
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•
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Railway carRailway car

2.18 x 6.65 x 2.23 meter
(Covered goods wagon)(Covered goods wagon)
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Garbage  truckGarbage  truck
capacity 8 ton

Culverts
diameter size 
0.8, 1.0, 1.2 m
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Battle tank Battle tank 
3.30 x 6.24 x 2.80 m.
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Thank you for your attention.
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“The Coral Garden & Reef Rehabilitation Project of the Bureau of Fisheries and 
Aquatic Resources (BFAR) in Tangalan, Aklan, Philippines”1 

 
Alma C. Dickson, PhD2 

Pierre Easter L. Velasco3 
 

Department of Agriculture 
Bureau of Fisheries and Aquatic Resources 

National Marine Fisheries Development Center 
PCA Bldg., Diliman, Quezon City 

The Philippines 
 

Abstract 
The Bureau of Fisheries and Aquatic Resources (BFAR) established the first of its kind Coral 
Garden and Reef Rehabilitation Project in Tangalan in coordination with the Local Government 
of Tangalan, Aklan. The 10-has Coral Garden is situated within the Municipality’s 60-hectares 
fish sanctuary.  One of the rehabilitation elements of the project is the installation of 832 units 
Artificial Reefs (AR’s), assembled into 52 modules that serves as substrate for corals to attach or 
aggregate. The artificial reef modules, although devoid of any marine creatures at first, was 
eventually covered by benthic fauna and flora after 9 months since its installation.  
 
To facilitate the effective and comprehensive implementation of the Project, the BFAR has 
identified and employed seven (7) components that paved way for the successful management 
and conservation of Tangalan, Aklan coral reef resources.  
 
 
 
 
 
KEYWORD: Artificial Reefs, Coral Reef, Aklan 
 
 
 
 
---------------------------------------------- 
1 Project Pilot Site in the Municipality of Tangalan, Province of Aklan 
2 Chief, BFAR-NMFDC and Project Leader Coral Garden and Reef Rehabilitation Project 
3 Aquaculturist, Assistant Project Leader  
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Restructuring�of�Artificial�ReefsRestructuring�of�Artificial�Reefs

Restructuring�of�the�
Tangalan Coral�Garden�Project

(A�part�of�M/V�DA�BFAR’s Cruise�DY15;�Tangalan,�Aklan)

Summary�of�ResultsSummary�of�Results
A.�Physical,�Chemical,�&�Biological�OceanographyA.�Physical,�Chemical,�&�Biological�Oceanography

�)>���*��#

Know�the�physical,�chemical,�and�
biological�properties�of�the�waters�of�the�
Tangalan,�Aklan.

Installation�of�fix�sampling�stations�for�
determination�of�coral�growth�and�
recruitment.

Restructuring�/reconstruction�of�artificial�
reefs�destroyed�by�typhoon�Frank.

�������*��

Total�of�28�Families�were�identified

Most�dominant�were�Family�Mullidae (goatfishes)�451.31�
tails/1000^m3,�Family�Lutjanidae or�the�snappers�(128.95/1000^m3),�
Family�Pomatocentridae (112.83/1000^m3),�Family�Gobiidae and�
Chaetodontidae (96.71/1000^m3).�

Identified�fish�larvae�belongs�to�families�of�coral�reef�fish�species.

Almost�all�or�86%�of�the�samples�identified�at�early�larval�stage�or�at�
just�pre�flexion�stage.�The�remaining�percentages�are�at�postflexion or�
late�larval�stage�(7%),�flexion�(5%�and�sac�stage�).�

Fish�eggs�density�was�found�highest�in�the�station�near�shore�(station�
2).

Coral�Growth�MonitoringCoral�Growth�MonitoringCoral�RecruitmentCoral�Recruitment

Installation�of�Fixed�Installation�of�Fixed�QuadratQuadrat

Activity Number

Tags�Attached�to�Colonies 13

Fixed�Quadrant�Installed 2

Tiles�(15�x�15�cm)�Installed 2

Artificial�Reefs�
Restructured/Reconstructed

11

Q Average�branch�length�tag�ranges�from�2�3�cm.
Q All�tagged�colonies�belong�to�family�Acroporidae.�
QSea�bottom�is�primarily�sandy�with�scattered�patches�of�rocks�were�soft�
corals�attached.

B.�B.�Coral�Sampling�Installations�and�AR�
Restructuring�
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STUDY  ON  THE  ARTIFICIAL  REEF PLACEMENT  FOR  COASTAL  
WATER  REHABILITATION  PURPOSES   

IN  SALEH  BAY,  NUSA  TENGGARA  BARAT 
 

Sri Turni Hartati*, Didik Wahju Hendro Tjahjo** and Isa Nagib Edrus* 
 

* Research Institute for Marine Fisheries 
** Research Institute for Fish Stock Enhancement 

INDONESIA 
 

ABSTRACT 
The covering area damages noted up to the year of 2000 for the Western Saleh Bay’s coral reefs 
were ranged from 48.24 to 66.37 percents. A domain introduced to recover the coral damages in 
Saleh Bay waters was habitat enhancement by using an artificial reef technology. To identify 
possible successes in the habitat enhancement project was conducted monitoring researches 
during 2004 and 2006. Objectives of the researches was to find out some outputs of the project 
activities as well as tentative area determinations and on-going succession identifies of the 
rehabilitant waters after submerging artificial reef modules. Data collection consisted of 
oceanography parameters, coral healthy, fish community, and sessile organisms. The results 
showed that Bila Cape waters of Rakit Island and Ganteng Island waters were appropriate 
selected areas to be the coastal rehabilitation program in Saleh Bay. During 2004 and 2006 some 
progresses of the both selected areas significantly noted for fish community and sessile organisms 
as such as changes in species numbers and diversity indices. The study recommended a capacity 
expanding of artificial reef areas as wide as 55.600 m2 for 115 unit modules in the Bila Cape 
Water and 6.504 m2 for 46 unit modules in the Ganteng Island. The economical construction of 
the unit volume is 400 m3  
 
Keywords:   Habitat enhancements, coral reefs, coral fishes, artificial reefs, Saleh Bay, Nusa 
Tenggara Barat 
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The�coastal�condition�of�Bila�Cape,�Rakit�Island�and�Ganteng�
Island,��Saleh�Bay,�Nusa�Tenggara�Barat�in�2004

Site Names Geographical 
Position

Sea Bottom 
Categories

Coral Species

Bila Cape 08037’36,7” S
117059’58,4” E

Percent covers of live 
Corals (20%), dead 
corals (75%), soft 
coral (5%), 
COT:Acanthaster 
planci 1-10 
individuals

Massive corals 
(Porites lutea, Porites 
lobata)
Branchibg corals 
(Palauastrea ramose, 
Montipora ditata) CS 
(Porites rus)

Ganteng 
Island

08034’,429” S  
117050’071” E

Percent covers of live 
Corals (10%), dead 
corals / Rubbles  
(80%), Other Fauna 
(10%), some 
individuals of 
Acanthaster planci

Massive corals 
(P.lutea, P.lobata), 
Branching Corals
(P.ramose, M.ditata), 
Submassive Corals 
(P.rus)

RESULTS

�Coral reef ecosystems are important as fish habitat, spawning areas, 
nursery ground, and protect the shore from erosion

� Destructive fishing practices, such as fishing with bombs, potassium 
or other toxic chemicals and coral mining causing damages and make the 
coral reef ecosystem is not functioning perfectly

�Rehabilitation of habitat through development of artificial reefs have a 
significant impact for the society both in economically and ecologically

�Referring to the formulation of national policy on coral reefs 
management, some research had been conducted to determine the 
possibility of artificial reefs development in order to increase the 
carrying capacity of Marine Affairs and Fisheries

�One of the project has been carried out at Saleh Bay, Nusa Tenggara

INTRODUCTION Oceanographic�conditions�of�the�selected�areas�
of�Saleh�bay�waters�in�October�2004.

Oceanographic 
Parameters

Bila Cape Ganteng
Island

pH 8 7.85
Sal (o/oo) 34 34
Temp (0C) 27.6 27.15
Current Speed (cm/sec) 3.01 3.64
Do (ml/l) 3.94 3.42
Tranfarency (m) 10 10
Depth(m) 10 10
Bottom Substrates Rubbles 

and Sand
Rubbles 

and Sand
Coral Health Status Damaged 

Coral Reefs
Damaged 

Coral Reefs

METHODOLOGY 

�Research Stages:
� 2004: Determinations of the selected areas in Saleh Bay waters in 
order to define some positions for artificial reef placements
� 2005: Artificial reefs modules installment and identification of 
pioneer organisms  coming and occupying the artificial reefs
� 2006: Monitoring and evaluating  the development of artificial 
reefs that had been installed
�Reef data were gathered by using a Line Intercept Transect method 
(LIT). A benthic lifeform software commonly recomended in 
ASEAN and Australia was used to find out  coral cover percentages. 
Coral health status refered to the percent criteria of hard-coral covers 
determined by Chou (1998). The computed values of the reef fish on 
the study sites derived from the calculation of Shannon-Weaver 
Diversity Index (H). 

�The Bila Cape  water of Rakit Island and Ganteng 
Island  were appropriate to be  rehabilitated 
�The Bila Cape had already damaged with the least 
percent cover of live corals including coral massive, coral 
sub-massive, and coral branching. 
�The sites are shallow waters with a large reef plate that 
have the highest percentage in dead corals and rubbles 
Ganteng Island’s coral reefs were also stated in a 
damaged category. The live coral coverage was least than 
10 percents. The hard corals, such as massive corals, sub-
massive corals and branching corals, growing shared with 
seagrass. 
�The damaged reef plate was found extensively in areas. 
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Figure. The study sites and health status of coral reefs
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.Sessile  organisms 

SEVERAL SPECIES TO CATCH IN SALEH BAY WATERS  

Epinephelus ongus Epinephelus fuscoguttatus

Epinephelus maculatus

Ephinephelus microdon

Ephinephelus melanostigma Ephinephelus fasciatus

Ephinephelus quoyanus Ephinephelus amblycephalus Plectropomus aerolatus

Ephinephelus areolatus Diploprion bifasciatum Plectropomus leopardus

.Sessile  organisms 

Plectropomus maculatus Variola louti Cromileptes altivelis

Plectropomus oligocanthus Variola albimarginata Cephalopholis boenack

Lutjanus malabaricus Lutjanus sebae Lutjanus sanguineus

Lutjanus decussatus Lutjanus vitta Lutjanus monostigma

Conclussion
• Bila Cape Waters of Eastern Rakit Island and Ganteng

Island waters were appropriate selected areas to be the
coastal rehabilition program in Saleh Bay 

• Some progresses of artificial reef submerging in the areas
as mension about were a positive trend of fish species
number, an increase in the Shannon’s fish diversity index,
and a significant growth of sessile organisms. 

• These progresses as well as the first level of ecological
succession were a beginning indication of succesfully
marine ecological restoration. 

Lutjanus bohar Lutjanus lutjanus Lethrinus nebulosus

Lutjanus johnii Pristipomoides typus Lethrinus harak

Lethrinus hypselopterus Siganus virgatus Siganus guttatus

Scolopsis ciliatus Scolopsis monogramma Scolopsis margaritifer

RECOMENDATION
The study recommended that the Bila Cape Water
has a capacity to expand the rehabilited area by
introducing an artificial reef technology as wide as
55.600 m2, and 6.504 m2 for the Ganteng Island
as well. For the Bila Cape, the need of artificial
reef modules is 115 units. These for the Ganteng
Island are 46 units. The economical construction
of the unit volume is 400 m3.

Scolopsis auratus Scolopsis affinisScolopsis taeniopterus

Myriprystis melanostictus Sargocentron diadema Cheilinus fasciatus

Sargocentron rubrum Cheilinus chlorourus Choerodon anchorago

Caesio cuning Parupeneus barberinus Carangoides caeruleopinnatus



－ 62 －



－ 63 －

 
ARTIFICIAL REEFS PROJECTS IN BRUNEI DARUSSALAM 

 
Ranimah Binti Haji A. Wahab 

 
Department of Fisheries, Ministry of Industry and Primary Resources 

BRUNEI DARUSSALAM 
 
1.INTRODUCTION 
  
Fisheries sector plays its important role in the economy of the country, as one of the 
contributor to the country’s gross income as well as in the provision of income generating 
activities among the people of Brunei Darussalam.  
 
Fishing has been one the traditional pastimes in Brunei Darussalam using small boats 
and traditional gears. Over the years, the capture fishery developed into high technology 
fishing using bigger boats and better fishing equipment, such as trawlers, purse seiners 
and long liners. Although, commercial fishing had been developed over 20 years, the 
small scale fisheries in Brunei Darussalam continue to expand. Presently, fish remains 
the main source of animal proteins for Bruneians. The per capita consumption of fish is 
estimated at about 47kg/year, one of the highest in the region  
 
Being a small nation and with a very limited sea as well as coral reef area, it is 
particularly important to conserve the relatively small amount of this prized resources. 
Brunei Waters is quite unique in a sense that there is an existence of what we called 
“artificial habitats”. These habitats can be categorized into two: habitats not intended to 
serve as artificial reefs and the habitats intended to serve as artificial reefs.The 
unintended artificial habitats are those created by oil industry structures such as oil 
jackets/platform, oil pipe lines and other structures such as submarine pipelines 
connecting to the mainland oil terminals.All these structures create new habitat for 
colonization of natural fauna and flora, boosting the local benthic biodiversity and 
attraction to fish. The intended artificial habitats are those created through the 
deployment of artificial reefs by the Government and natural creation from ship wrecks 
abandoned during the World War II. 
 
2.THE IMPLEMENTATION OF ARTIFICIL REEFS PROJECTS 
 
The reefs projects implemented in Brunei were first initiated using old tires in 1985. 
Over 20,000 tires were used to construct the artificial reefs and deployed at 2 Fathom 
Rocks, located 5 nm from the shore at the depth of 15 m. Due to undurability of these 
materials to be used as part of the artificial reefs, other types of materials were then used 
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such as used concrete piles and wielded pipes.The artificial reefs are basically pyramid 
structures constructed and deployed along the coast between 10-30m water. The 
cylindrical concrete were constructed into concrete triangular pyramid and in 2002,about 
800 units of concrete triangular pyramid were deployed and about 1,100 units of 
triangular pyramid stainless steel were deployed within 20nm from the shore. According 
to some studies (Chou M 2005) adult batfish (platax) and snappers were observed 
residing at the concrete module while the juveniles stages of various fish species 
preferred the tire reef. In supporting the conservation and management programme, in 
1988, one of the oil industry company donated two redundant oil jackets to be served as 
artificial reefs at 2 Fathom Rocks. In 1994, another five units of redundant oil jackets 
were deployed at the same site.The Department of Fisheries recently received 6 units of 
redundant oil jackets from BSP and were deployed at Ampa Patches located 17 nm from 
the shore.Figure below shows the location of the artificial reefs of coastal area.  
 
The Department is trying to make use of the materials that could be recycled, hence 
cutting down the cost in making them and deployment into the sea. Some references 
were made through the experiences of neighboring countries in terms of site comparison 
and similarity of sea conditions and habitats.  
 
According to ad hoc assessment on the development of artificial reefs conducted by the 
department,some of the old tires and the triangular stainless steel were discovered 
buried and misplaced and some were unable to locate the actual site which sometimes 
mislead the fishermen who wish to use the artificial reefs site as their alternative fishing 
area. 
 
There were no concrete surveys conducted before the placement of the artificial reefs but 
was only carried out at ad hoc bases to ensure that no other obstacles faced by other 
users or hazards arise from this activity. The assessment of the site includes the 
structural of the seabed, the study of oceanic parameters such as the water current and 
other environmental parameters. It is opined that before the deployment of any 
structure for the purpose of artificial reefs it is important to conduct concrete survey 
beforehand for future references in terms of the assessment of before and after 
placement of the artificial reefs. This is crucial in order to improve the site selection for 
the promotion of the use of ARs in Brunei Waters in meeting the objectives of the 
conservation and management Program. As for the deployment of the redundant oil 
platforms, the donor as in this case BSP, usually conducted their own survey first at the 
intended site beforehand which include geographical features survey, oceanic 
environmental including the ecosystem and habitats. Most of the information collected 
are used for the references of the donor in ensuring that the site selected is not against 
their policy which could be shared with the Department of Fisheries upon request. The 
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deployment of the redundant oil jackets are based on the guidelines for 
Decommissioning, Abandonment and Restoration of the oil and Gas industry Assets in 
Brunei Darussalam, 2009.� Before the deployment takes place, the agency responsible 
must first notified to the Marine Department to seek clearance and site approval.The 
approval would be granted by the Marine department whereby notification to the 
Admiralty Chart would proceed for the references to all merchants vessels going out and 
entering the Brunei Waters.  

Fig 1 shows AR sites 
 
3.OBJECTIVES OF ARTIFICIL REEFS PROJECTS  
 
To enrich marine resources and protect the fragile marine ecosystem and habitat at 
coastal waters.Most artificial reefs were deployed at the fragile coral reefs area to protect 
from damages by the destructive fishing gears and other human activities; 
 
To establish other alternative fishing grounds for the fishermen.Being oil industry 
country with limited fishing grounds, our waters are shared with other stakeholders 
such as oil industry companies, transportation companies and fishing. In line with the 
national policy to maximize the safety and security measures at all oil industry 
structures offshore and coastal waters, the law was introduced in 2002 to impose 500m 
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safety zone, whereby the fishermen are prohibited to enter/fish within 500m radius at 
the oil industry structures. Due to this restricted areas, the Government through 
Department of Fisheries put initiatives to establish other alternative fishing areas for 
the fishermen, through the deployment of artificial reefs at strategic places; 
 
The deployment of artificial reefs also served as “silent enforcement” to the commercial 
fishing vessels at sensitive/prohibited area of within 3nm and within the boundary of 
neighboring waters. The main objective is to enforce/minimize the activities from foreign 
encroachment and local encroachment into sensitive / prohibited areas. 

 
Fig 2 shows type of AR 
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Fig 3 life beneath the rig reef 
 
4.ASSESSMENT SURVEY IN THE ARTIFICIAL REEFS  
 
In 1987, the coastal resources management project funded under ASEAN/US CRMP 
conducted the underwater observation of the fish fauna at the tire reef at 2 Fathom 
Rocks and an oil well-jacket at Champion oilfield. The results showed that artificial 
structures supports a greater diversity and abundance of food fishes of high market 
demand indicating encouraging catch results at these structures. 
 
The benthos and fish survey of the rig reef carried out by the Department on 1996 found 
average fish biomass to be 3-5 mt, dominated by jacks (Carangidae, 60%), red snapper 
(Lutjanidae, 15-20%) and grouper (Serranidae, < 2%); 
 
In 2005, the observation visit on the selection of sites and suitable module of artificial 
reef was conducted with the collaboration with SEAFDEC/TD. The observation site was 
made in the coastal area of Brunei Waters with the depth between 20 to 40 m. due to the 
seabed condition of soft bottom sandy mud at the selected sites, a module of triangular 
shape was selected and recommended. No biodiversity study was made during the 
observation. 
 
In 2008 the Department of Fisheries, conducted the rapid marine biodiversity 
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assessment in Brunei waters covering 19 surveyed sites which include the coral reef and 
rig reef areas, involving 4 international taxonomic experts of coral reefs and reef 
fishes.Similar mission was also conducted in 2009 making the total survey area to 32 
sites. The main purpose of these surveys is to the find new discoveries on the biodiversity 
and biogeography, ecological condition and conservation status of Brunei’s coral 
reefs.Two rig reefs identified in this survey are the oil field of Champion and oil field of 
Mampak. Both sites showcase abundance of flora and fauna and rich in marine 
biodiversity.  
 
5.PROBLEMS ENCOUNTERED 
 
The Department of Fisheries encountered problems in conducting such concrete survey 
including monitoring due to the lack of expertise and manpower.No specific monitoring 
program is being carried out to investigate the development of new colonization of the 
flora and fauna resulting ineffective management of the artificial reefs projects.It is also 
seen that the deployment of the AR only serve as silent enforcement whereby some cases 
reported the presence of entangling trawl nets being left behind at the artificial reefs. 
Biological and socio economic information was not collected for further evaluation hence; 
it was difficult to conclude whether the AR projects had met the objectives fully. 
 
6.RECOMMENDATION  
 
Promote technical collaboration with other institutions and strategic  partnership with 
other stakeholders not only in terms contributing in the materials, funding but more in 
monitoring and improving the effectiveness of this projects for the benefits to the 
fishermen in the long term. Proper management plan for AR projects would be in placed 
should the AR areas are located within the MPA area. 
 
7.REFERENCES  
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HISTORY OF ARTIFICIAL REEFS

• First initiated in 1985. Various types have been 
deployed, including used tires, decommissioned 
offshore oil structures, steel pipes, concrete piles 
and prefabricated structures;

• In 1988: BSP donated 2 units redundant oil 
platforms for AR;

• 1994 : BSP donated 5 units redundant oil 
platforms for AR; 

• 2002 : 800 units of concrete triangular pyramid 
deployed as AR

CONTENTS:

• INTRODUCTION
• IMPLEMENTATION OF ARTIFICIAL REEFS 

PROJECT; (History)
• OBJECTIVES OF ARTIFICIAL REEFS 

PROJECT;
• ISSUES AND PROBLEMS;
• RECOMMENDATION;

HISTORY cont..

• 2002 : 1,100 units of triangular pyramid 
stainless steel deployed as AR

• 2010 : BSP donated 6 units of redundant 
oil structures for AR

INTODUCTION

• Fisheries : contribute to the economy
: income generating
: main source of protein with per 
capita consumption of fish: 47/kg/year

• Developed from small boat using traditional 
fishing gears to high fishing technology;

INTRODUCTION Cont..
• A small nation with limited Waters
• Unique : existence of “ established 

artificial habitats”
• These habitats can be categorized into 

two:
� Habitats not intended to serve as AR –
those created by oil structures, pipe lines, 
cables
�Habitats  intended to serve as AR-
deployed by the Government

DEPLOYMENT OF REDUDANT OIL 
STRUCTURES
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LOCATIONS OF ARs
- Platforms
- Shipwrecks
- Artificial Reefs

ASSESSMENT Cont..
� 2005 : Observation visit by SEAFDEC TD on 

selected site for suitable module of AR; 
(Recommended a module of triangular shape)

• 2008 and 2009 : Marine Biodiversity Assessment 
survey in 30 coral reefs sites and 2 Rig reefs 
sites; 
( Abundance of flora and fauna with new 

discoveries of new coral reefs
species recorded)

OBJECTIVES OF AR PROJECT

� To enhance the productivity of the Coastal 
Waters;

� Provide protection to restricted / prohibited 
areas from encroachment by fishing trawlers;

� To provide alternative sites for fishing as well as 
for the rapidly expanding eco-tourism industry.

Life beneath the rig reefs

IMPLEMENTATION OF THE ARTIFICIAL 
REEFS
• No concrete survey conducted before placement 

of the AR;
• Ad hoc bases for site assessment which include 

structural seabed and oceanic parameters;
• However, the donor conduct the assessment 

survey: geographical features survey, oceanic 
survey, ecosystem and habitat survey before 
deployment of the redundant oil structures;

• The deployment for Ars is based on “ Guidelines 
for Decommissioning, Abandonment and 
Restoration of the Oil and Gas Industry Assets in 
Brunei Darussalam, 2009;

• All intended sites required approval from the 
Marine Department: Admiralty Chart for all sea 
transportation. Life on the 

Pyramids

ASSESSMENT SURVEY IN THE 
ARTIFICIAL REEFS
• 1987 : Underwater observation of the fish 

fauna at the tire reef;
• 1996 : Benthos and fish survey on the rig 

reef ( fish biomass dominated by 
Carangidae(60%), Lutjanidae (15-20%) 
and 
Serranidae
< 2%);

PROBLEMS ENCOUNTERED

• Lack of manpower ( taxonomist, marine 
biologist etc) to conduct regular monitoring and 
evaluation on the impacts of Ars to the 
ecosystem;

• Lack of expertise to carry out the survey before 
and after the deployment of Ars;

• Limited sites for AR, some suitable area may 
not be acceptable for other sea  users;
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WHAT NEED TO BE DONE

� Continuous monitoring which 
will include oceanographic and 
fisheries surveys (outsource);

� Fishing and socio-economic 
surveys;

� Proper management plan – to 
include AR areas as MPAs.

THANK YOU

TERIMA KASEH
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Artificial Reef and Fishing Ground Policy in Japan 
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Japan 
 

Abstract 
Being completely surrounded by the ocean, Japan has enjoyed the blessings of the ocean 
since the ancient times, and various economic activities have been conducted around 
coastal regions. The fishery industry provides stable supply of fishery products that are 
an essential role in the dietary culture of the people in Japan. At the same time, it is an 
important industry that supports the economy of fishery regions and the foundation of 
affluent living of the people. Fishery grounds have important functions to supply fishery 
products. Through the development of fishery grounds, we use oceanic potentials, assist 
the increase of fishery resources, and contribute to the conservation and development of 
fruitful oceanic environment.  
 
Japan has engaged in aggressive efforts to create places required for marine organism 
resources to reproduce and grow for many centuries. Nationally subsidized projects such 
as stone installation projects started in 1952, after the World War 11, followed by the 
installations of artificial reefs two years later.  
 
Currently ongoing projects include installations of durable structures, settling grounds 
(stones, etc.), and wave-absorbing infrastructures which aim to create highly productive 
fishery environment where fish swarming, reproduction, and nurturing are efficiently 
conducted. Other projects include sand capping, dredging, and sediment removal that 
are aimed for the recovery of productivity in fishery grounds with lowered effectiveness 
and the improvement of habitats for fishery resources.  
 
Meanwhile, the fishery industry is recently facing difficult situations such as advancing 
globalization, increasing global demand for fishery products, reduced catches due to the 
lowered fishery resources standards in the nearby oceans, changes in fishery product 
consumption and distribution structures, and decrease in the number of fishery workers 
and their aging. Under such recognitions, Japan Fishery Agency established the basic 
policy concerning the promotion of the development of artificial reefs and fishing 
grounds. The policy stipulates to work toward stable supply of safe and efficient fishery 
products while promoting efforts to improve fishery resources productivity in the oceans 
around Japan as well as conservation and development of the environment. Along with 
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policies that position proper conservation and management of fishery resources and their 
sustainable uses as fundamental rules, we are working on various problems that 
surround the fishery industry through sound implementation of these projects.  
 
In terms of the development of fishery grounds, the basic policy aims for efforts such as 
the protection and nurturing of fishery resources in coastal areas and offshore areas 
including the exclusive economic zones and active promotion of the conservation and 
development of the environment while strengthening the connection with resources 
recovery plans. In addition, from the perspective of providing places for interactions 
between people and nature and the inheritance of well-maintained coastal environment 
to the next generations, we are promoting projects of coastal environmental conservation 
and development.  
 
Fishery species travel and migrate in many places in the ocean from the coastal to the 
offshore areas in their development phases or as seasonal behavior. Therefore, it is 
extremely important to maintain habitat environment and ecosystem that accommodate 
various developmental phases of fishery species to ensure healthy and sustainable 
development of the fishery industry. Thus, we are going to view the entire ocean with 
wider perspectives and make decisions on sizes and locations of projects while being 
considerate toward the development of nurturing grounds and their networks in order to 
assist the conservation and development of such environment in oceans around Japan 
from the coastal to offshore areas. At the same time, we are going to ensure efficient 
coordination with resource management policies in order to realize resource 
management and effects of increasing resources. We are also actively engaged in efforts 
to conserve and develop kelp forests and tidal lands that have various functions not only 
as important fishery grounds but also as the production sites of resources such as 
spawning and nurturing of fishery resources and water purification.  
 
In addition, fishery grounds are vulnerable to losing their functions due to various 
environmental factors. It is important that we use so-called adaptive management 
method to implement continuous monitoring to properly respond to changes in natural 
environment and biota and review project implementation methods and management 
methods after the implementation in order to work toward the development of more 
certain fishery grounds.  
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November 2010
Fisheries Infrastructure Development Bureau, 

Japan Fisheries Agency 

Artificial Reef and Fishing Ground Policy 
in Japan

�Kelp fields and tidal lands which are spawning and nursing grounds of 
shellfish have drastically reduced.

�Half of major fishery resources in the ocean around Japan are at low-level.

�Kelp fields and tidal lands which are spawning and nursing grounds of 
shellfish have drastically reduced.

�Half of major fishery resources in the ocean around Japan are at low-level.

Role of Fishery Industry Development 
– Secure stable supply of safe and high quality fishery products –
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High level
14 groups 

Low level
42 groups 

Medium 
level

28 groups 

Main fish species and systems 

High level
Saury pikes (Northwestern Pacific system group) 
Southern mackerel (Pacific system group, East China Sea 
system group), etc. 

Medium 
level

Japanese horse mackerel (Pacific system group, Tsushima 
Warm Current system group) 
Japanese common squid (Winter seasonal system group) 
Snow crab (Northern Pacific system group, Sea of Japan 
system group), etc. 

Low level

Mackerel (Pacific system group, Tsushima Warm Current 
system group) 
Sardine (Pacific system group, Tsushima Warm Current 
system group) 
Alaska Pollack (Northern Sea of Japan system group, 
Pacific system group), etc. 

�Japan’s exclusive economic zone (the 6th largest in the world) includes 
good fishing grounds where the warm and cold currents intersect.

�220,000 people in the fishery industry and fishing ports and villages 
around the country support the fifth largest fishery productions in the world.

�Japan’s exclusive economic zone (the 6th largest in the world) includes 
good fishing grounds where the warm and cold currents intersect.

�220,000 people in the fishery industry and fishing ports and villages 
around the country support the fifth largest fishery productions in the world.

Japan’s exclusive economic zones (4.47 million km2)

Role of Fishery Industry Development

– Secure stable supply of safe and high quality fishery products –

6

– Roles of Fishing ground, Fishing port, and Fishing village –

“Fishery industry base”=

Fishing ground

Fishing port
(2,917 ports)

Fishing village
(6,291 villages)

�Fishery products are important food source which supply about 40% of 
animal protein to the people in Japan.

�The consumption of fishery products in Japan is one of the highest in the 
world and outstandingly high among developed countries. 

�Fishery products are important food source which supply about 40% of 
animal protein to the people in Japan.

�The consumption of fishery products in Japan is one of the highest in the 
world and outstandingly high among developed countries. 

Comparison of the amounts of meat and fishery product consumed per day 
per person in different countries (2003)

Source: FAO  “Food balance sheets”

Role of Fishery Industry Development

– Secure stable supply of safe and high quality fishery products –

g/day/person

Japan China France Germany Italy U.K. U.S. 

Shellfish 

Meat 
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indicates ones implemented in fishery industry 
development projects

Communication facility for fishery activities

Facility for fish farming activities

Ice-making, freezer, and refrigerator facility
Supply facility (supply of water, ice, oil, and electricity)

Seamark

Fish seed production facility

Fishing port welfare facility

Fishery warehouse

Processing facility

Fishing port management facility

Fishing boat and gear 
maintenance facility

Ship disposal facility

Shipway

Culturing area
Fishing port environment 

development facility
(Plaza, garden, rest area, etc. )

Revetment

Anchorage
Floating pier

Road

Breakwater Waterway

Artificial 
reef

Floating 
artificial reef

Fish farming 
area

Artificial reef

Dock/wharf
Site for fishing port 
facility construction

Parking

Fishing port cleaning 
facility

Waste oil disposal facility

Fishing village living environment facility (village road, miscellaneous 
water system for fishery industry,
village wastewater facility, disaster safety facility, garden, plaza, etc.)

Sorting area

Open storage yard

Protection and nursing reef

Forest development for the 
conservation of fishing grounds

Image of Developing Fishing Port, Fishing Ground, and Fishing Village

Kelp forest

Tidal land
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�Japan’s self-sufficiency rate of fishery products in Japan is 62% (2008), 
which is the lowest level among major fishery production countries. 
�Japan’s self-sufficiency rate of fishery products in Japan is 62% (2008), 
which is the lowest level among major fishery production countries. 

Transition of the amount of fishery product production 
and self-sufficiency rate of edible shellfish products

Source: Ministry of Agriculture, Forestry and Fisheries, “Food Demand-Supply Chart” “Annual 
Report of  Fishery and Fish Farming Production Statistics”

Role of Fishery Industry Development 

– Secure stable supply of safe and high quality fishery products –
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Overview of Planning System in Fishing Ports and Grounds Development Act

Specified fishing ports and ground development plans

• Local government (operating entity) prepares based on the basic plan

• Implement projects in individual areas based on important projects and goals listed 
in the long-term plan

National Government

(Local governments, etc, )

Application

Long-term plan of developing 
fishing ports and grounds

� Position
• Prepared by Minister of Agriculture, 

Forestry and Fisheries and approved  
in Cabinet

• Prepared based on the basic policy
� Contents of the long-term plan

• Specifically and quantitatively 
present important projects and goals

Basic policy of developing fishing 
ports and grounds

� Position
• Prepared by Minister of 

Agriculture, Forestry and Fisheries

� Contents of the basic policy
• Present basic concept of projects
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9

Development of Fishing Ground

�Promote�measures�for�the�development�of�frontier�fishing�grounds which�aims�to�increase�offshore�
resources,�conservation�and�production�of�kelp�forests�and�tidal lands,�development�of�fish�farming�and�
nursing�areas,�conservation�of�fishing�grounds�such�as�sediment�removal

Sediment removal, etc. to 
recover fishing ground 

functions
(about 250,000 ha)

Seafloor 
cultivation

Dredging

Status of achieving the goal of fishing ground development in the long-term plan of fishing ports and 
grounds

Development of artificial reefs 
and fish farming and nurturing 

areas (About 75,000 ha)

Install artificial 
reefs

Produce 
culturing areas

Conservation of kelp forest, 
tidal land, etc.

(about 5,000ha)
Production of 

tidal land

Production of 
kelp forest

Identification of effects based 
on on-site investigations
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Record at the end of FY 2007

�Basic fishery plan
Increase 1.05 million tons by 2017

(Sustainable production goal�trend 
value)

�Long-term development plan for 
fishing ports and grounds

About 145,000 tons of fishery 
products are additionally supplied
(five years)

<About 1/3 is allocated>

Produced sand-covered fishing ground

Image of fishing ground development

Amount of production and landing  of asari
clam in Kumamoto (the Ariake Sea)

(10,000 tons) 

Actual 
value
Target 
value 

The performance in FY 
2008 is being surveyed 

2006 2007 2008 2009 2010 2011
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�Current status and problems
�Japan's EEZ is the 6th largest in the world.
�The amount of catches in offshore areas has been more rapidly decreasing than the catches in 
coastal areas.
�Few local governments have developed fishing grounds in offshore areas which are not usually 
part of their jurisdictions. 
�Ratio of burdens
�The national government ¾, prefectures which enjoy significant benefits from applicable project ¼
�Expected effects 
�Promote recovery of offshore fishery resources
�Realize planned development of EEZ

Japan’s EEZ

EEZ

Territorial sea

Land area
0
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Development of Directly Managed Fishing Grounds which Increase Offshore Resources 
(Frontier Fishing Ground Development Projects)

Production of offshore fishing 

Production of coastal fishing 
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�Artificial reef development in Shimane

: Overview of developed sea 
areas <Effects>

Cumulative amount of reef development and changes in the 
amount of catches per day

C
atches per day (kg)

�Example of effects

About 950,000 m3 of artificial reefs have been created in the coastal area 
of Shimane since 1965. 
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Create protective nurturing reefs for the crest-head flounder or the snow crab
�Total budgete 6,500 million yen
�FY 2009 project cost (after budget correction): 1,030 million yen
�Project period: 2007 - 2014
�Planed size: 21 groups, 8,400ha (1groupe2,000m�2,000m)
�EffecteB/C=1.99

Multiple blocks are placed inside a 2,000 m 
x 2,000 m section to create one group.

Habitat condition of the snow crab

Image of a protective nurturing reef

�Development of fishing ground for the cresthead
flounder and snow crab 

(Western area of the Sea of Japan)

11

�Example of effects

�Sand capping (the Ariake Sea, Kumamoto)

Kumamoto Pref.

Produced sand-covered fishing 
ground

Create tidal lands using high quality sands to improve ground quality and 
increase productivity of organisms such as asari clams.

Amount of production and landing  of asari
clam in Kumamoto (the Ariake Sea)
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1997 1999 2001 2003 2005 2007
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�The Japanese horse mackerel, chub 
mackerel, and Japanese mackerel are 
important fishes which account for 17% of 
Japan’s surface fishery production, but the 
catches have been decreasing in the 
recent years. 

�Developed fishing grounds to improve the 
fundamental marine productivity and 
increase resources such as the Japanese 
horse mackerel and chub mackerel.

Image of fishing ground development

Generate upward flow

�Development of fishing ground targeting the 
Japanese horse mackerel and chub mackerel, etc.

(Western offshore area of Goto Island, etc.)

12

6.0 
times

fMound artificial reef (offshore of the Ikitsuki Island, Nagasaki)
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Fish catch investigation area

�Example of effects

Shape of the upwelling 
mound

Image of fishing 
ground 

development

Installed a upwelling mound reef aiming to strengthen the fundamental marine 
productivity and maintain and nurture fishery resources

The upwelling current carried nutrient salt 
from the seafloor to the surface which 
generated planktons that fishes feed on.

Before 
installation 

(t/year) 

After 
installation 

Annual catches in the area 
where the reef was placed
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Introducing a successful Japanese Marine Ranching Project: 
- Shiraishijima Island’s Marine Ranching Project in Okayama - 

 
Takehiro Tanaka 

 
Director of Fisheries Division 

Department of Agriculture, Forest and Fisheries 
Okayama Prefectural Government, Japan 

 
Abstract 

This paper introduces technical aspects of a Japanese Marine Ranching Project carried 
out in the western part of the Seto Inland Sea, in Okayama prefecture. The project aims 
to provide a station to increase fisheries resources for local fishing communities. Recently, 
local fishers have faced a severe depletion of fish stock and demanded the Okayama 
prefectural government to support them regenerating the state of the sea. The Marine 
Ranching Project was a result of this local request, and it was launched in 1991. The 
ranching covers the sea area, which is approximately 350 ha between two outer islands, 
Shiraishijima and Takashima Island. The ranching is consisted of artificial fish shelters 
(11,320 units) and an acoustic feeding equipment in order to manipulate fish movement 
patterns and make them stay within the marine ranching area where the ideal 
spawning and nursery grounds are created. It has taken almost ten years to complete the 
full implementation of the ranching and cost approximately 21 million US dollars. The 
project target to increase the stock of 7 main species (Japanese red seabream, Gilthead, 
Rockfish, Marbled rockfish, Seabass, Red spotted Grouper, Fat greenling) and other 
native fish and the system is maintained and managed by the local fishermen association 
of Shiraisijima Island. The prohibition of trawling was also set from 1992 in the central 
region of the marine ranching. 
 
The ranch is principally designed to supply appropriate habitats for those targeted 
species and it primarily aims to regenerate the rate of their population recruitment. Thus, 
it is critical to enhance the environmental capacity of the marine area in terms of the 
ecosystem structure, taking account of the area’s trophic dynamics and habitat variations 
including already existing both artificial and natural marine reefs and sea grass beds. So 
far, this ranching has doubled the catch amount of targeted species and marked 
approximately 15% increase of general fish catch. However, it has also created a conflict 
between commercial and recreational fishers, who are attracted by the ample fish stock.  
From the perspectives of both community management and resource/ecosystem recovery, 
the marine ranching has been very successful and, we would argue, it would be more 
efficient and beneficial if we construct more marine ranching and create networks to 
sustain habitat continuity within the marine ecosystem.  
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Introducing�a�successful�Japanese�
Marine�Ranching�Project:�

Shiraishijima Island’s�Marine�
Ranching�Project�in�Okayama

Takehiro Tanaka�
Director�of�Fisheries�Division,�

Department�of�Agriculture, Forest�and�Fisheries�

Okayama�Prefectural�Government

5

Basic�Concept�of�Environmental�Restoration�Basic�Concept�of�Environmental�Restoration�
in�Okayamain�Okayama

11~~Restoration of tidal lands and kelp Restoration of tidal lands and kelp 
forestsforests

22~~Development of bases for animal Development of bases for animal 
production and the supply of fishery production and the supply of fishery 
resourcesresources

~Concept of marine ranch~~Concept of marine ranch~

2

Okayama�

Where�is�Okayama?

Shiraishi�jima Island’s
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Hiroshima�

Shimane

Hyougo

Tottori

Okayama
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Hiuchinada

Suonada
Iyonada

Akinada

Bingonada Bisanseto
Harimanada

��G�

�About 3,000 islands of various 
sizes

�Straits and wider oceans 
create rapid currents

�Complicated seafloor terrain
�Tidal range 2- 4 m

�High productivity
�The vertical mixing of the sea water 

brings nutrient salt from the seafloor to 
the surface

�Wildlife
600 species of fish, 1,000 species of 
mollusk, 400 species of crustacean, 150 
species of nereidae, 500 species of 
plankton, and 300 species of kelp and 
algae

The Seto Inland Sea

Oita

Hiroshima

Okayama

Shimane
Tottori

Osaka
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Okayama city

10km

Total area of zostera bed: about 4,300 ha
Total area of tidal land: about 4,000 ha

Hinase town

Kurashiki 
city

Kasaoka
city

Takahashi 
River

Asahikawa 
River

��À

(i) Kojima Bay reclamation 
(turned into freshwater 
lake)1952~1959 (5,489ha)

(iii) Turned the Kinkai Bay 
into a saltpan
1956

(ii) Development of Mizushima
Coastal Industrial Zone

1949~1987 1,823ha(5,932ha)

(v) Yorishima
reclamation

1962~1998(102ha)

Distribution�of�Distribution�of�zosterazostera bed�in�Okayama�bed�in�Okayama�
from�the�early�1900s�to�around�1950���from�the�early�1900s�to�around�1950���

(iv) Kasaoka Bay reclamation 
1966~1990  1,810ha
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9

Marine�Ranch�Image�Diagram

Zostera
Fishing�raft

Line�fishing�

Seaglass

Fish�release�area Matured�and�going�offshore

Pre�matured�fish�habitat

Matured�fish�habitat

Parent�fish�habitat

Matured�fis

Trawling�Ar

Acoustic�Feeding�Equipment

Acoustic�Feeding�Equipment

13

10

The�location�of�Shiraishi�jima Islands�
Marine�Ranch

Shiraishi
Island

Marine�ranching

Takashima�
Island

14

11 15

The�content�of�
the�Marine�ranching�Project

H12�Years�project:�1991��2002
HWe�created�various�types�of�habitat�
by�setting�up�artificial� reefs�and�sea�
weed�beds.

11,320��Artificial��Reefs
35,�920�m3�Natural�Stones

Targeted�Species:
Japanese�red�seabream,�Gilthead,�
Rockfish,�Marbled�rockfish,�Seabass,�
Red�spotted�Grouper,�Fat�greenling�

12 16

Artificial�Reefs

Implementing�several�types�of�
artificial�Reefs�to�provide�habitats�

suitable�for�different�species�of�fish�and�
also�different�life�stages�of�fish

Implementing�several�types�of�
artificial�Reefs�to�provide�habitats�

suitable�for�different�species�of�fish�and�
also�different�life�stages�of�fish
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Red�spotted�Grouper�Yield
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Releasing��the�juveniles!!�

26

Acoustic�feeding�equipment
Juvenile�Fish�Production�

Nurturing�juvenile�fish�
inside�the�pond.�Before�
releasing�them�to�deep�
water

Acoustic�feeding�equipment�functions�
to�perpetuate�fish�habitual�mode�by��
establishing�the�conditional�response�
between�the�sound�and�feeding,�in�
order�to�keep�them�around�or�inside�
the�ranch�and�feeding�areas

Acoustic�feeding�equipment

gilthead�staying�

Use�AFE�to�keep�them�inside�the�port

Releasing�gilthead�

30

General�fish�yield�1995�– 20057
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Acoustic�feeding�equipment

Acoustic�feeding�equipment

Red��spotted�grouper

R�Grouper�gathering�around��
the�feeding�equipment

Other�prematured fish��gathered� 31

FY�2003~2004�PostFY�2003~2004�Post��evaluation�evaluation�
InvestigationInvestigation

Contents of the investigation
(1) Investigation of fish swarming

• Submersible survey
(Total length of target fishes, visual 
count of individuals) 

(2) Catch researches
• Test operation of gill nets
• Measure length and weights of 
caught fishes

• Number of eggs or embryos inside 
gonads of caught fishes

Investigation period
One year from Nov. 2003 to Oct. 
2004, once a month, total of 12 times

28

Marine�Ranch�Image�Diagram

Zostera
Fishing�raft

Line�fishing�

Seaglass

Fish�release�area Matured�and�going�offshore

Pre�matured�fish�habitat

Matured�fish�habitat

Parent�fish�habitat

Matured�fis

Trawling�Ar

Acoustic�Feeding�Equipment

Acoustic�Feeding�Equipment

32

Investigation�Outcomes�of�Maturity�Investigation�Outcomes�of�Maturity�
and�Egg�Productionand�Egg�Production

Fish�species Spawning�season�(confirm�fishes�
carrying�eggs)

Japanese�
stingfish October~December

Marbled�
rockfish October~ May

Greenling September~December

Redspotted
grouper

June�~August

black�
seabream

April~May

Fish�species Total�length�of�fish�carrying�eggs

Japanese�
stingfish

125mm~275mm

Marbled�
rockfish

125mm~250mm

Greenling 225mm~350mm

Redspotted
grouper 175mm~350mm

black�
seabream 325mm~425mm

Fish�species Average�number�of�eggs�or�larvae�
inside�a�body�of�one�adult

Japanese�
stingfish

28,103�larvae/adult

Marbled�
rockfish

90,310 larvae/adult

Greenling 34,877�eggs/adult

Redspotted
grouper

224,911 eggs/adult

black�
seabream

1,255,233�eggs/adult
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Verification�and�EvaluationVerification�and�Evaluation

Estim
ate the total 

num
ber of eggs and 

larvae per species in the 
entire nurturing ground

M
easure num

ber of eggs and 
larvae (actual m

easurem
ent)

Estim
ate the num

ber of larvae 
based on already know

n resource 
property values
(i)

H
atchability or reproduction 

ratio
(ii)Survival rate
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A
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each species�

A
m

ount of annual benefit 
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(B
) 

Amount of annual benefit and loss (B) =134 million yen
Cost (C) =1,825 million yen
Cost effectiveness (B/C) =1.19

� � �
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Working�with�local�fishers�

34

Another�challenge�

Eel�Grass�(Zostera marina)
38

Conclusion/Lessons�learned

Marine�environment�

1.enhancing�the�whole�
ecosystem�not�just�fish

2. Appropriating�the�
intrinsic�ecological�
features�of�the�area�for�
designing

3.�Maintain�the�biological�
niche��

Communities

1. Involving�local�fisher�from�
the�first�stage

2. Value�scientific�knowledge�
and�local�knowledge�

3.�Not�just�fish�stock�
measures�but�ecosystem�
measures!�

35

����� ���� �������� ������� ������
�������� ������� Image�Diagram

Sea�grass

Juvenile�nurture�area
Acoustic�Feeding�Equipment�

Oyster�Raft

Matured�fish�habitat

Fishing�Bridge

36

The�area�and�Oyster�Aquaculture
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�`�abcKÆde
Japan Artificial Fish Reef Association (JAFRA)Japan Artificial Fish Reef Association (JAFRA)

http://www.nissyoukyou.com

���

���-8r��srt,uvwx:;yz8{

(Reefs of Japan Artificial Fish Reef Association members)(Reefs of Japan Artificial Fish Reef Association members)

(	Outline explanation of 9 member’s Reefs	)

���

Ô~C(|}~ �KAIYO DOBOKU Co.,Ltd.7

��KÆ�Fish Paradise Reef7

��KÆ�~Ô�a� Fish Paradise Reef 3.25m type 7

���
�~�À���c*��eh
��8��������� t�q8����t���q ���r����8 t�. ��s.7

��B�KÆ�JUMBO REEF7

����Spec7 ���-�a
�J�Height7 7.060 m
����Bulk volume7 130.0 m3

Â@�Weight7 25.2 t

���H�n7 ���H�n7

�æ��Feature7 H�����B����lm��8;&Ò` ��¥¦,¡�»¢*ß��£¤KÆ¥
�It is based on triangular form that made from panel and ring.7

H��lm¢E¦¦�B§�¨¡�Â@á��"ÉÂ©TbcKÆ�¶V¢*Äª×�É¥
�Triangular form made it possible to provides very stable structure.7

H��lm�«¬TC&®¯NOR°ÉA�&�Q±¥û²È¦¥
�The slope of reef roll up tidal current and effects to make fishing ground.7

H³´Ä×�µXY�È¦¶·¸B;�:Aß�êØÈ¦¥�Good at durability and result.7

���Ô~C(|}��eh�KAIYO DOBOKU Co.,Ltd.7

��KÆ�~Ô�aR�~¹qa�Fish Paradise Reef 3.25m and 1.6N type7

����Spec7 �J�Height7 3.25 m and 1.6 m
����Bulk volume7 34.3 m3 and 4.1 m3

Â@�Weight7 13.03 t and 2.34 t
�æ��Feature7
Hº»»)Lß��Solid and Single piece structure7
H¼½»¾�>�Makes a complicated eddying flow7
H�É¿ÀRCEû²�Highly swarming, propagating effects7
HÁ�NÓ�Âª�Supports Random Masonry7

�~¹qaÁ�NÓ�� F P1.6N type Random Masonry7��KÆ�~¹qa� Fish Paradise Reef 1.6N type 7

�	�

��B�KÆ�JUMBO REEF7

���Spec7 ���-�a
�J�Height7 7.060 m
����Bulk volume7 130.0 m3

Â@�Weight7 25.2 t

���Spec7 ���-�a
�J�Height7 7.060 m
����Bulk volume7 130.0 m3

Â@�Weight7 25.2 t

���Spec7 ���-Ãa
�J�Height7 7.060 m
����Bulk volume7 130.0 m3

Â@�Weight7 22.1 t

���Spec7���-Ãa
�J�Height7 4,030 m
����Bulk volume7 100.0 m3

Â@�Weight7 17.6 t

���Spec7 ���-�a
�J�Height7 7.060 m
����Bulk volume7 130.0 m3

Â@�Weight7 25.2 t

���Spec7 ���-�a
�J�Height7 4030 m
����Bulk volume7 100.0 m3

Â@�Weight7 20.0 t

���Spec7 �¹Ä-�a
�J�Height7 9770 m
����Bulk volume7 164.0 m3

Â@�Weight7 29.8 t

���Spec7 �Å�-�a
�J�Height7 4,030 m
����Bulk volume7 170.0 m3

Â@�Weight7 29.4 t

���Spec7 �¹Ä-�a
�J�Height7 9770 m
����Bulk volume7 164.0 m3

Â@�Weight7 29.8 t

�
�

Æû²ÇÈ�Investigation7
H�:�Place7 ÉÙ�·Ê
�Shimoda City Shizuoka Prefecture7
HGË�Depth7 40 m
HÓ�Ì"ZÍ�Installation passage years7 5years

� Investigation Place 7 ðÎ�GnomefishHScombrops boops7

þÏù�Threeline gruntHParapristipoma trilineatum7

��KÆ�~Ô�aR�~¹qa�Fish Paradise Reef 3.25m and 1.6N type7

ÐÇÈ�:

ðÎ�GnomefishHScombrops boops7

���

��B�KÆ�JUMBO REEF7

���Spec7 �¹Ä-�a
�J�Height7 9770 m
����Bulk volume7 164.0 m3

Â@�Weight7 29.8 t

���
��KÆ�~Ô�aR�~¹qa�Fish Paradise Reef 3.25m and 1.6N type7

ÇÈZ���2010Z4�20��Investigation in  April 20 , 20107
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��

�~õÑÒ*~ �Giken Kogyo Co.,LTD.7

A�§�:Ó�Truss Reef7

��	�

Ä~ÔÕ~ �KOWA CORPORATION7

9�Ö8	aKÆ�PYRAMID TYPE7

�����~õÑÒ*��eh�Giken Kogyo Co.,LTD.7
A�§�:ÓHTR-30 �Truss ReefHTR-307
����Spec7 �J�Height7 7.30 m

����Bulk volume7 316.0m3

Â@�Weight7 30.6 t

�æ��Feature7 H×Ø¢ÙÚÛFÕß��Internal structure
with delicate shades7

HÜÝ��>¢Û0»lm�The best 
shape for generation of upwelling current7
H¢*Ä¢Þ¡�ß��Excellent structure

in stability7

���H�n7

����Ä~ÔÕ��eh�KOWA CORPORATION7

9�Ö8	aKÆHP200A��PYRAMID TYPE7

����Spec7 �J�Height7 10.8 m
����Bulk volume7 209.9 m3

Â@�Weight7 35.38 t
�æ��Feature7

HCan gather both pelagic and demersal fish.
HCan be a function as a shelter and feeding station.
HCan be adjusted to various height in the sea area.
HCan install a food organism propagation unit.

����
A�§�:ÓHTR-30 �Truss ReefHTR-307
Æû²ÇÈ�Investigation7
H�:�Place7 ���ßà
�Iki City Nagasaki Prefecture7
HGË�Depth7 35 m
HÓ�Ì"ZÍ�Installation passage years7 2 years

���H�n7

���H�n7

���H�n7

���H�n7

áâ¥¦þÏù�Parapristipom trilineatum
that wanders7

ÖãíÏä��B�Îåþ�Pterois lunulata and 
Apogon semilineatus7

íx5æ�Stephanolepis cirrhifer7 þyåþ�Oplegnathus fasciatus7

����9�Ö8	aKÆHP200A��PYRAMID TYPE7

Æû²ÇÈ�Investigation7
H�:�Place7

çè��éê���Amami-ohshima Island in Kagoshima Prefecture7
HGË�Depth7 110 m
HÓ�Ì"ZÍ�Installation passage years7 0.5 years

���H�n7

���H�n7

���H�n7

���H�n7

¸�ë�Carangidae7 ìíîýíB�H�Seriola rivoliana7
ï¸Óðåþ�Lutjanus erythropterus7

ï¸Óðåþ�Lutjanus erythropterus7
§íyRB�;åþ�Rhabdamia gracilis7

�þA57�Epinephelus malabaricus7

����
A�§�:ÓHTR-30 �Truss ReefHTR-307 ����9�Ö8	aKÆHP200A��PYRAMID TYPE7

�ñ��-ò�óQÐ[7
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��
�

�~§Ö�:Ó~ �SUMIREEF CO.,LTD7

RA��:Ó�Tetra Reef7

����

¹~ô&(¹R�¸�~ (Taiheiyo Materials Corporation7

§:�:	�äB�:Ó�SUPER  DRAGON  REEF7

�����~§Ö�õÓ��eh�SUMIREEF CO.,LTD7

RA��õÓHTR-3�Tetra ReefH TR-37

����Spec7 �J�Height7 3.03 m
����Bulk volume7 27.3m3

Â@�Weight7 8.2t
�æ��Feature7 HIt is the integral construction of the concrete which

contains a part construction.
HThe big surface structure is main constituent, much

shadow occurs and makes a complicated eddy occur.
HThe arrangement planning is according to the fish 

and the fishing method .Various arrangement planning
such as the crowding, the piled are possible.

���H�n7

����¹~ô&(¹R�¸���eh(Taiheiyo Materials Corporation7

§:�:	�äB�:Ó�SUPER  DRAGON  REEF7

����Spec7 �J�Height7 20.00 m
����Bulk volume7 1,285.0 m3

Â@�Weight7 82 t
�æ��Feature7 HThe hybrid construction which put concrete      

and steel together
HLiving apart is possible from a small fish to      
large scale fish size
HShow the effect that is near to a natural reef

06TAIHEI  ��� 06TAIHEI  ���

���RA��õÓ TR-3� Tetra Reef TR-37
Æû²ÇÈ�Investigation7
H�:�Place7 ö÷�øùúûüý°þ

�Sotogahama City out of Aomori Prefecture Higashitugaru District7
HGË�Depth7 21 m
HÓ�Ì"ZÍ�Installation passage years7 3 years

���H�n7

���H�n7 ���H�n7

!��ÐÑ>êH�����	�
R��þí9�
�Middle alcove SlabHStylasterina,Loligo bleeker Ocoon7

ÆLFHì¦��insideHSebastes inermis7 ÆLFHì¦��insideHSebastes thompsoni7

ÆLFHì¦��insideHSebastes thompsoni7

��	�§:�:	�äB�:Ó�SUPER DRAGON REEF7
Æû²ÇÈ�Investigation7
H�:�Place7 �á�ù´�
�Tsukumi City Oita Prefecture7
HGË�Depth7 50 m
HÓ�Ì"ZÍ�Installation passage years7 2 years

þÏù�Parapristipoma trilineatum7

¹åþ�Pagrus major7 ���Seriola quinqueradiata7

06TAIHEI  ��Æ

06TAIHEI  ��

06TAIHEI  ��

06TAIHEI  ���

þÏù�Parapristipoma trilineatum7

����RA��õÓ TR-3� Tetra Reef TR-37 ����§:�:	�äB�:Ó�SUPER DRAGON REEF7

�ñ��-ò�óQÐ[7
06TAIHEI  ÇÈ��
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����

Å~�`¸:�B~ NIHON KOKEN Co.,Ltd.

íî;���8;(Multi-purpose algae reef)

���

�~�`�:Ó~ �Japan Reef Co.,Ltd.7

2.0m�a£¤KÆ�2.0m Cube Constructed Reef7

����
Å~ �`¸:�B��eh NIHON KOKEN Co.,Ltd.

íî;���8; KANAKURABLOCK(Multi-purpose algae 
reef)��� Spec Height� 0.80 m

Bulk volume� 5.44 m3

Weight: 7.054 t
�æ� Feature  
HIt is made of concrete and it becomes the substrates for seaweeds adhesion of large- scale 
seaweeds such as the Eisenia bicyclis Ecklonia cava and Sargassum fulvellum.
HVarious effects can be expected by setting it up with the unit product, the unit, and the colony 
product.
HSpawning ground of Sepioteuthis lessoniana etc. Crustacean's of Panulirus japonicus etc. arrival 
fixed place and living places. It functions as nursery areas of frys of useful fishes of Oplegnathus
fasciatus, Acanthopagrus schlegelii, and the Stephanolepis cirrhifer, etc. and living places.
HFisheries Research Agency and joint patent application.

���H�n7

�

�
�

���

��
�

The unit product The colony productThe unit

�	���~�`�:Ó�Japan Reef Co.,Ltd.7

2.0m�a£¤KÆH150-6-F�2.0m Cube Constructed ReefH150-6-F7
����Spec7 �J�Height7 6.018 m

����Bulk volume7 153.15 m3

Â@�Weight7 33.1 t
�æ��Feature7
H 2��aKÆ&�J�£���Ø��¢£¤Ø¯¦¥
�This fish reef is a 2-meters cube and the cubes can be easily connected with the special 
attachments.7
H �»ÉFÍØ�J���Í���´&�TØ¯¦¥
�The structure makes many small rooms and enough heightwith only 8 or 9 cubes.7
H Ó�C©¢��R�J&�6�H4�7 !Ø¯¦¥
�This reef has selective height variations (6, or 4 meters) depending on depths or
condition of sea waters.7

�150-6-F7 �130-4-F7

��
�KANAKURABLOCK(Multi-purpose algae reef)
Æû²ÇÈ Investigation
HPlace� Siomi Tateyama City Chiba Prefecture
HDepth� 10 m
HInstallation passage years� 4 years

Apogon semilineatus

Kanakuraishi "

Panulirus japonicus

Eisenia bicyclis

Oplegnathus fasciatus

Eisenia bicyclis

" '[Kanakuraishi]' in which hole scattered in the coast of Chiba Prefecture Tateyama opensHere has been called 
a place that the fish and the sea crayfish, etc. can capture well for a long time.

�	��2.0m�a£¤KÆH150-6-F
�2.0m Cube Constructed ReefH150-6-F 7
Æû²ÇÈ�Investigation7
H�:�Place7 #$�%È��
�Minamiawaji City Hyogo Prefecture7
HGË�Depth740 m
HÓ�Ì"ZÍ�Installation passage years72 years

���H�n7

���H�n7

���H�n7

���H�n7

(Lateolabrax japonicus)
§ïù

(Trachurus japonicus)
¹¸�

(Oplegnathus fasciatus)
þyåþ

(Acanthopagrus schlegelii)
;�åþ

����KANAKURABLOCK(Multi-purpose algae reef) �	��2.0m�a£¤KÆH150-6-F
�2.0m Cube Constructed ReefH150-6-F7
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�		�

k~�þAB¸§º~�Litoncosmo Incorporated)

5îíðKÆ�Honeycomb Fish Reef7

�	��k~�þAB¸§º��eh�Litoncosmo Incorporated)
5îíðKÆ H633331a�Honeycomb Fish Reef H633331type7
����Spec7 �J�Height7 9.0 m

����Bulk volume7 150.0 m3

Â@�Weight7 34.1 t
�æ��Feature7
HKÆ�Ò`lT&�l�'(Ø¥¥
(The basic form is a honey cell of the hexagon.)
H)�*m¢£N,�+�KÆTFÕ¢¼½»�´&,Q�¥¥
(Fishing Reef combined like the beehive 

make a complex space internally.)

�	��

5îíðKÆ H633331a� Honeycomb Fish Reef H633331type 7

Æû²ÇÈ�Investigation7
H�:�Place7 ���Ì-
�Tsushima City Nagasaki Prefecture7
HGË�Depth7 90 m
HÓ�Ì"ZÍ�Installation passage years7 4 years7months

þÏù��¯» �Chicken grunt7 ìåþ��¯» ¡�Japanese butterfish7

..§�57�Laterally-banded grouper7 ¸íþÏù�Schlegel’s red bass7

�	��
5îíðKÆ H633331a� Honeycomb Fish Reef H633331type 7
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Artificial Steel Reefs

Artificial steel reefs Technical Association
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ì�¹ÏHíx5æHíÏä

RB�;åþëH52ëHìì�¹57

íÏä

��

Case example Case example 

¹¸�

7þ

Over 60 kinds of fish were found around of the reef.Over 60 kinds of fish were found around of the reef.

ì¦�

3456789:;<=

ì�ì

þÏù

Artificial Steel Reefs

>> 
Y??@	AB	?�BC	YD	EDF�#	G�H	I?	��J?	AH	�GGDFJ�HG?	YD	DG?�HDVF�K�A
Y??@	AB	?�BC	YD	EDF�#	G�H	I?	��J?	AH	�GGDFJ�HG?	YD	DG?�HDVF�K�AG	KFDK?FYC#	YCK?B	DL	G	KFDK?FYC#	YCK?B	DL	

LAB�#	J?KY�	DL	E�Y?F#	LAB�AHV	�?Y�DJ#	�HJ	IFAHVB	DMY	�AV�	K?FLDFLAB�#	J?KY�	DL	E�Y?F#	LAB�AHV	�?Y�DJ#	�HJ	IFAHVB	DMY	�AV�	K?FLDF��HG?���HG?�

>> 
Y??@	��B	�AV�	BYF?HVY�#	BY�I@?	NM�@AYC#	�HJ	JMF�I@?�	OY	G�H	I?	
Y??@	��B	�AV�	BYF?HVY�#	BY�I@?	NM�@AYC#	�HJ	JMF�I@?�	OY	G�H	I?	��J?	LDF	@�FV?	BG�@?���J?	LDF	@�FV?	BG�@?�

>> 
Y??@	AB	LF??	LFD�	��F�LM@	��Y?FA�@#	�HJ	AY	��B	�AV�	�LLAHAYC	EA
Y??@	AB	LF??	LFD�	��F�LM@	��Y?FA�@#	�HJ	AY	��B	�AV�	�LLAHAYC	EAY�	Y�?	GF?�YMF?	AH	Y�?	B?��	Y�	Y�?	GF?�YMF?	AH	Y�?	B?��	


D	AY	KFDJMG?B	�H	�LL?GY	?�F@C�
D	AY	KFDJMG?B	�H	�LL?GY	?�F@C�

PPQDDJ	KDAHYQDDJ	KDAHYRR

SF�G�MFMBSF�G�MFMB T�KDHAGMB%U��TAT�KDHAGMB%U��TA��

S�?	YDK	DL	YDE?FS�?	YDK	DL	YDE?F UAJJ@?UAJJ@?

VDE?FVDE?F W??JAHV	K@�H�YDHW??JAHV	K@�H�YDH

Structure of steel reef Comments of officials


?@ADF�
?@ADF� NMAHNM?F�JA�Y�%XMFANMAHNM?F�JA�Y�%XMFA��

S�?	YDK	DL	YDE?FS�?	YDK	DL	YDE?F SSDKDK

UAJJ@?UAJJ@? Y��BAHV	�	@AYY@?	LAB�Y��BAHV	�	@AYY@?	LAB�

PPZF�GYAG�@	MB?ZF�GYAG�@	MB?BBRR


?�E??J	I?J	
?�E??J	I?J	


K�EHAHV	VFDMHJ
K�EHAHV	VFDMHJ

�AJAHV	K@�G?�AJAHV	K@�G?


K�G?	LDF	F?@�[�YADH
K�G?	LDF	F?@�[�YADH

SD	VM�FJ	@AYYDF�@	��FAH?	BK?GA?BSD	VM�FJ	@AYYDF�@	��FAH?	BK?GA?B

SD	VM�FJ	LAB�SD	VM�FJ	LAB�

W??JAHV	KDAHYW??JAHV	KDAHY

Z�F�KFABYAKD��Z�F�KFABYAKD�� YFA@AH?�YM�%OB��AYFA@AH?�YM�%OB��A��

S�?	YDK	DL	YDE?FS�?	YDK	DL	YDE?F

�AJAHV	AH	Y�?	F??L�AJAHV	AH	Y�?	F??L

SSDKDK

UAJJ@?UAJJ@?
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�CK?FDV@CK�?�CK?FDV@CK�? T�KDHAG�%U?J�AT�KDHAG�%U?J�A��

SDKSDK UAJJ@?UAJJ@?

VDE?FVDE?F Q?YYAHV	YDV?Y�?FQ?YYAHV	YDV?Y�?F

Z�VFMBZ�VFMB ��TDF%U�J�A��TDF%U�J�A��

Q?YYAHV	YDV?Y�?F	AH	Y�?	@DE?F	BK�G?	DL	BY??@	F??LQ?YYAHV	YDV?Y�?F	AH	Y�?	@DE?F	BK�G?	DL	BY??@	F??L

\FDMHJ	Y�?	F??L\FDMHJ	Y�?	F??L


?I�BY?B
?I�BY?B Y�D�KBDHA%]BM�?I�FMY�D�KBDHA%]BM�?I�FM��

SDKSDK UAJJ@?UAJJ@?

VDE?FVDE?F VDE?FVDE?F


EA��AHV	�Y	Y�?	IDYYD�	DL	B?�
EA��AHV	�Y	Y�?	IDYYD�	DL	B?�

Y@AHVAHVY@AHVAHV DH	Y�?	F??LDH	Y�?	F??L

Z�F�@AG�Y�CBZ�F�@AG�Y�CB D@A^�G?MB%�AF��?D@A^�G?MB%�AF��?��


?I�BYABGMB
?I�BYABGMB ��F�DF�YMB%_�B�VD��F�DF�YMB%_�B�VD��

Q�K	AH	Y�?	BYDH?Q�K	AH	Y�?	BYDH?`̀LA@@?J	G�B?	%�FYALAGA�@	F??L�LA@@?J	G�B?	%�FYALAGA�@	F??L�

Y@AHVAHVY@AHVAHV Y@AHVAHVY@AHVAHV

�?[�VF���DB�?[�VF���DB DY��AA%\AH��?DY��AA%\AH��?��

\Y	Y�?	IDYYD�	DL	B?�\Y	Y�?	IDYYD�	DL	B?�

Z?G�AHVZ?G�AHV

XF�HG�ADBY?VMBXF�HG�ADBY?VMB T�KDHAGMB%\�����J�AT�KDHAGMB%\�����J�A��


?I�BY?B
?I�BY?B BG�@?V?@A%
DABG�@?V?@A%
DAHH��Y���Y���

UAJJ@?UAJJ@? Y@AHVAHVY@AHVAHV

Y@AHVAHVY@AHVAHV Y@AHVAHVY@AHVAHV

Y�ADHD?G?Y?BY�ADHD?G?Y?B DKA@ADDKA@AD%aME�AV�HA%aME�AV�HA��
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High-rise Artificial Steel Reefs Hybrid-Type

%b�%b�������cc%V�%V�������cc%%����������

ddD@M�?D@M�?e	����e	������ b?AV�Yb?AV�Ye	��e	��YY

����B����B
f\Z\gf\Z\g hiiW#	VSjhiiW#	VSj

f�K�H?B?	hDDL	SA@?Bf�K�H?B?	hDDL	SA@?B

Three tower-Type

%b�%b�������cc%V�%V�������cc%%����������

dD@M�?e	���dD@M�?e	����� b?AV�Ye	��Yb?AV�Ye	��Y


h
h`̀����

Breeding-Type Artificial Steel Reefs

%b���%b�����cc%V���%V�����cc%%������������
ddD@M�?D@M�?e	���e	����� b?AV�Yb?AV�Ye	��e	��YY

%b���%b�����cc%V���%V�����cc%%������������

ddD@M�?D@M�?e	���e	����� b?AV�Yb?AV�Yee ����YY

%b��%b����cc%V��%V����cc%%��������

ddD@M�?D@M�?e	��e	���� b?AV�Yb?AV�Yee ����YY
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Panel discussion 
� Future of the studies on artificial reefs � 

 
Q1. Regarding to objectives of placement of artificial reefs, there are several objectives 
such as 1) expansion of fishing grounds, 2) resource enhancement, 3) protect of fishing 
grounds among others. Within the artificial reef projects implemented in your country, 
what kinds of objectives exist in? In addition, what types of projects are usually 
implemented and are needed from now on? Please describe them briefly. 

 
(I) Artificial reef projects in Indonesia aim to develop the fishery sector, tourism, and 
conservation of coastal areas. In the captured fisheries has a specific purpose, as a means 
of resource concervation and improvement of stock, especially for commodities reef fish. 
Types of project that can be implemented and required at this time is those which can be 
utilized in accordance with community needs. Artificial reef projects that help improve the 
income of the community. The participation and awareness of the community will obtain 
maximum results 
 
(M) In Malaysia, the kinds of objectives exist in the artificial reef projects. 
� Resource enhancement / rehabilitation (because the coastal fishing areas are 

already depleted due to overfishing and environmental degradation from 
destruction of coral reefs and mangrove forest deforestation due housing / 
agriculture/ aquaculture development) 

� Expansion of fishing ground – with more artificial reef sites, there will more 
fishing ground for the traditional coastal fishermen 

� protection of fishing grounds as anti-trawling objects (because there are many 
fishing trawlers encroaching into coastal traditional fishing areas) 

 
(P) The main objective of the Coral Garden Project or Artificial Reef project is the 
rehabilitation of damaged coral reef areas, resource enhancement, and protecting fishing 
grounds from illegal and destructive fishing activities. Establishment of more coral 
garden projects and Marine protected Areas (MPAs). 
 
(T) The objective were 1) to rehabilitate the coastal fishing ground, 2) develop and extend 
job opportunity and increase small scale fisher income, 3) to promote conservation 
measures and manage the coastal fisheries. The types of project that usually 
implemented and still needed from now was categorized as small (scale-area) artificial 
reefs cover 1-3 km2 at each designated area by used concrete dice block with size 1.5 x 1.5 
x 1.5m as material.  
 
 

Abbreviation;  
(M)Malaysia, (T)Thailand, (P)Philippines, (I)Indonesia, (B)Brunei Darussalam 
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(B) 1.1 the main objectives of placement of artificial reefs in Brunei Darussalam are as 
follows:- 
1.1.1 To enrich marine resources and protect the fragile marine ecosystem and habitat at 

coastal waters. Most artificial reefs were deployed at the fragile coral reefs area to 
protect from damages by the destructive fishing gears and other human activities. 

1.1.2 To establish other alternative fishing grounds for the fishermen. Being oil industry 
country with limited fishing grounds, our waters are shared with other 
stakeholders such as oil industry companies, transportation companies and fishing. 
In line with the national policy to maximize the safety and security measures at all 
oil industry structures offshore and coastal waters, the law was introduced in 2002 
to impose 500 m safety zone, whereby the fishermen are prohibited to enter fish 
within 500m radius at the oil industry structures. Due to this restricted areas, the 
Government through DOF put initiatives to establish other alternative fishing 
areas for the fishermen, through the deployment of artificial reefs at strategic 
places. 

1.1.3 The deployment of artificial reefs also served as “silent enforcement” to the 
commercial fishing vessels at sensitive/prohibited area of within 3nm and within 
the boundary of neighboring waters. The main objective is to enforce/minimize the 
activities from foreign encroachment and local encroachment into sensitive/�
prohibited areas. 

 
1.2. Types of projects usually implemented:- 
The reefs projects implemented in Brunei were first initiated using old tires in 1985. 
About 800 tires were used to constructs the artificial reefs and deployed at 2 fathom 
Rocks, located 5 nm form the shore. Due to un durability of these materials to be used as 
part of the artificial reefs, other types of materials were then used such as left over 
cylindrical concrete and stainless steel materials. The cylindrical concretes were 
constructed into concrete triangular pyramid and in 2002, about 800 units of concrete 
triangular pyramid were deployed and about 1,100 units of triangular pyramid stainless 
steel were deployed within 20nm from the shore. In supporting the conservation and 
management program, in 1988, The BSP donated two redundant oil jackets to be served 
as artificial reefs at 2 fathom Rocks. In 1994, another five units of redundant oil jackets 
were deployed by BSP at the same site. The department of Fisheries recently received 6 
units of redundant oil jackets from BSP and were deployed at Ampa Patches 
located…nm from the shore. 
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Q2. What kinds of surveys are implemented in general before placement of artificial 
reefs? (for example, 1) geographical features survey, 2) oceanic environmental surveys 
like waves and currents, 3) biological environmental surveys like fish behavior and 
benthos, 4) fishing activity survey in project sites.) In addition, what kinds of survey 
methodology are used in general for these surveys, and do you have any problems to 
implement these surveys? Please describe them briefly. 

 
(I) The surveys we usually implement consisted of oceanography parameters (depth water, 
transparence, temperature, current, salinity, topography and texture of bottom waters, and 
dissolved oxygen), coral healthy (coral cover percentages), fish community, and fishing activity 
survey in project sites. In addition, the survey methodology were done by using a Line Intercept 
Transect method (LIT). A Global Position System Device were used to recorded geographical 
positions of the transect areas. A rol-meter was used to measure life-form objects being 
intercepted by the tape meter. Data of the intercepted life-form were calculated to find out coral 
cover percentages (English et al., 1994). A benthic life-form software commonly recommended in 
ASEAN and Australia was used to find out coral cover percentages (Rahmat & Yosephine, 2001). 
Coral health status referred to the percent criteria of hard-coral covers determined by Chou (1998). 
The percent criteria are excellent (>75 %); good (<75% - >50%); Fair (<50 - >25%); and poor 
(<25%). I don’t have any problems to implement these surveys. 
 
(M) The normal kinds of surveys implemented before placement of the artificial are : 

1. Geographical features of the sites – is it the open seas, in the bay, is it along the 
navigation passage or not and the distance of the sites from the nearest fishing 
villages 

2. The oceanic survey  : 
a. the status current and wave of the sites – if the sites experience big wave 

and strong current, we will not select the sites. 
b. the condition of the seabed whether muddy, sandy or near good coral reefs 

or dead coral reefs 
3. The existing fishing activities of the proposed site- are there many traditional 

fishermen or commercial fishermen ( that is fish trawling activities) or are there 
illegal fishing activities going on ( fishing using explosive and cyanide fishing 
normally done by illegal fishermen / illegal immigrants-not Sabah/Malaysian) 

4. Particularly in Sabah, the kinds of survey used before approving the placement of 
artificial reefs are : 

� We normally survey number of fishermen in the village that is near the proposed 
placement sites. If there are very few fishermen, we may not approve the 
placement of the AR site. This is because if there are few fishermen, they may not 
be able to monitor and help to protect the AR sites from illegal fishing (such 
bombing, cyanide fishing, etc).  
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� If the sites are too far from the nearest fishing village, it is also difficult for the 
local fishermen to monitor and protect the AR sites, so the site might not be 
approved. 
Since most of the coastal traditional fishermen in Malaysia are still considered to 

be poor, so the priority for placement of AR must be near to those poor fishermen 
villages. 

� And the other criteria for selecting the placement site are that the local fishermen 
must be committed in monitoring and protecting the AR sites and willing to 
cooperate with the local Fisheries Department.  To confirm their commitment, 
the local fishermen must form their Local Village Artificial Reef Committee to 
function in monitoring and protecting the artificial sites. If they are not interested, 
the placement of AR will be moved to other sites / fishing village that are 
committed to form Local Artificial Reef Committee. 

 
(P) All surveys are conducted. Some of the problems utilizing the above survey methods 
are the availability of the technical staff and equipment for the survey. The survey 
methods employed are the Manta Toe and Line Intercept Transect Method 
(Manthachitra, 1994) 
 
(T) The fishery situation survey of target village was held before and after the 
installation of artificial reefs by collected data of catch and fishing effort of fishery. 
Production was from small scale fisher coming to fish around artificial reefs areas. 
According to this method, it quite used high budget and manpower for got complete and 
reliable data. 
 
(B) 2.1 there were no concrete surveys conducted before the placement of the artificial 
reefs but only carried out at ad hoc bases to ensure no other obstacles faced by other 
users or hazards arise from this activity. The assessment of the site included the 
structural of the seabed, the study of oceanic parameters such as the water current and 
other environmental parameters. It is opined that before the deployment of any structure 
for the purpose of artificial reefs it is important to conduct concrete survey beforehand for 
future references in terms of the assessment of before and after placement of the artificial 
reefs. This is crucial in order to improve the site selection for the promotion of the use of 
ARs in Brunei Waters in meeting the objectives of the conservation and management 
Program. As for the deployment of the redundant oil platforms, the donor as in this case 
BSP, usually conducted their own survey first at the intended site beforehand which 
include geographical features survey, oceanic environmental including the ecosystem and 
habitats. Most of the information collected are used for the references of the donor in 
ensuring that the site selected is not against their policy and could be shared with the 
Department of Fisheries upon request. The deployment of the redundant oil jackets are 
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based on the guidelines for Decommissioning, Abandonment and Restoration of the oil 
and Gas industry Assets in Brunei Darussalam, 2009. Before the deployment takes place, 
the agency responsible must first notify to the Marine Department to seek clearance and 
site approval. The approval would be granted by the Marine department whereby 
notification to the Admiralty Chart would proceed for the references to all merchant 
vessels going out and entering the Brunei Waters. The Department of Fisheries 
encountered problems in conducting such concrete survey due to the lack of expertise and 
manpower coupled with specific funding to carry out the survey. 
 
 
Q3. How is the planning of artificial reef projects developed generally in your country? 
Are there any references to develop the planning of artificial reef projects? Do you have 
any problems in planning of artificial reef projects in your country? Please describe 
them briefly 

 
(I) Artificial reef development project in Indonesia is carried out in the area of coral reefs damaged 
and in the fishing ground. References to develop the planning of artificial reef projects are 
the result of research and requests of local governments. The Problems of artificial reef 
development plans in Indonesia is an appropriate placement location. 
 
(M) In Malaysia, the planning of the artificial reef project involved the fisheries 
department head office, the fisheries department engineering division, SEAFDEC 
Terengganu, the district fisheries office, the Marine department or the Port and Harbor 
department, sometimes the land office, and the local politician. So far, we do not have 
problem in planning the artificial reef projects in Malaysia. In Sabah, the long planning 
is to place the artificial reef throughout the 1600 km long coastal waters from Sipitang 
(near Brunei border) up to Tawau (near Indonesia border) 
 
(P) Planning is in collaboration with both the Local Government Units (LGUs) and the 
FARMC or fisher-folk association in the coastal area. References are based on the 
existing or most recent coral reef data of the locality and in some cases based on the 
surveys conducted by the BFAR itself. As mentioned, planning would always involve the 
stakeholders. Their involvement, support and cooperation are vital in the 
implementation of the coral garden project/artificial reef projects. 
 
(T) The Department of Fisheries has merged the Artificial Reef project into the National 
Economic and Social Development Plan. The Department of Fisheries provided annual 
budgetary provision of 65 million Baht to install artificial reefs along the coasts of both 
the Gulf of Thailand and Andaman Sea at 16 sites with 15 small scale artificial reefs and 
large scale artificial reef. At present, the local authorities have more budgetary provision, 
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fishers can request the artificial reefs project directly from local authorities through the 
governor  
 
(B) Planning of the artificial reefs projects include the preparation to gather information 
of where the site, the costing and the type of materials to be used based on the 
experiences from other countries in this region. By studying the benefits contributed 
from this artificial reef projects to the society would lead to the policy makers convinced 
the maximum impacts/effects that would be gained. The department would then proceed 
to the formulation of the project proposal incorporated under the conservation and 
management program which is funded under 5 years national development plan. 
Generally this project is costly in the construction and deployment part however, form 
our strategic partnership with the oil company, namely BSP the cost of deployment is 
incurred by the donor. The department encountered problems in planning and designing 
have limited experience and expertise in the implementation and monitoring part.  
 
 
Q4. What kind of materials are used for artificial reefs? Are stable checks of artificial 
reefs to current/waves and frame strengthen check of artificial reefs implemented 
regarding to the design of artificial reef projects? Are there any references to 
implement design checks of artificial reefs? Do you have any problems in design of 
artificial reef projects in your country? Please describe them briefly 

 
(I) Materials used for artificial reefs in Indonesia is the concrete blocks, tire, and steels. Artificial 
reef design was adopted considering the current and wave conditions. Reference to the 
implementation of checks of artificial reef design is the result of the reset has been done. 
Problems in the design of an artificial reef project is that the bottom topography has a 
level lower slope at a depth of more than 20 m with a muddy substrate, so many artificial 
reefs that are not developed and partially enclosed building an artificial reef sediments. 
 
(M)  
� In Malaysia the design of the artificial reef are checked taking into account of the 

stability of the artificial reefs and its frame strength. This is done by the Engineering 
Division. Now it is recommended that only Grade 40 and Grade 50 cement can be 
used. 

� In Malaysia, the materials used for AR are used vehicle tires, PVC pipes, ceramic 
cylindrical sewerage pipes, old wooden boats, reef balls, sinking oil rig platform and 
fabricated reinforced concretes 

� But now we mostly used fabricated reinforced concretes size / weighing between 6-32 
metric ton per module. 

� The designing of these concrete artificial reefs are done by the fish biologist from 
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SEAFEC, Terengganu and the Engineering Division in Putrajaya, Kuala Lumpur. 
� The building and deployment / placement into the seas are tendered to private 

contractor according to the specification made /prepared by the Engineering Division. 
The building of the concrete artificial reef must of British Standard 8110 

� The concrete quality should be of grade 40 up to Grade 50. Engineer from 
Department of Fisheries Malaysia, Putrajaya will check and inspect the completed 
artificial reefs before giving approval to deploy them into the sea. 

� Deployment of the artificial reef into the sea must follow the Standard Operating 
Procedure prepared by SEAFDEC Terengganu.  

� In Sabah, we have problem in the designing of the artificial reef project because we do 
not have engineers in Sabah Fisheries Department. 

 
(P) The materials used usually vary from old tires to the most recent cements and other 
structures like decommissioned vessels, automobiles, etc. Design references usually 
based on geographical features of the reef areas and to serve as deterrence for destructive 
fishing methods or gears. Based on experiences the artificial layout is horizontal with 
reference to stability and area coverage since typhoon intensity in the Philippines has 
gradually increased vertical designs of AR may pose danger of collapsing over the divers. 
 
(T) The materials that use for artificial reefs installation in Thailand follow as: 
 1) Concrete dice block size 1.5 x 1.5 x 1.5 m this is standard type of material that 

Department of Fisheries used 
2) Concrete pipe: Highway Department 
3) Covered goods wagon: the State Railway of Thailand 
4) Garbage truck: Bangkok Metropolitan Administration 
5) Battle tank: the Royal Thai Army 

In item 2)-5) are used for Artificial Reefs Installation under the Royal Project and all of 
materials types are strong enough for current.  
 
(B) Several materials were used for the artificial reefs such as the use of old tyres 
followed by leftover concrete (cylindrical concrete) donated by the local contractors, 
stainless steel and the latest is the use of redundant oil jackets donated by the oil 
industry company. The Department is trying to make use of the materials that could be 
recycled, hence cutting down the cost in making them and deployment into the sea. Some 
references were made through the experiences of neighboring countries in terms of site 
comparison and similarity of sea conditions and habitats. The main problem identified 
after the deployment was the incapability of the department to monitor the progress of 
the artificial reefs at regular bases due to the lack of manpower and other commitment. 
According to ad hoc assessment on the development of artificial reefs conducted by the 
department, some of the old tyres and the triangular stainless steel were discovered 
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buried and misplaced and some were unable to locate the actual site which sometimes 
mislead the fishermen who wish to use the artificial reefs site as their alternative fishing 
area. 
 
 
Q5. Is pre-evaluation regarding to the effects of artificial reef projects done before 
implementation of artificial reef projects? Is post-evaluation regarding the effects of 
artificial reef projects after implementation of artificial reef projects? What kind of 
evaluation activities are generally implemented in your country of the projects? Are 
there any problems regarding to evaluation of the projects in your country? Please 
describe them briefly 

 
(I) Pre-evaluation of post-evaluation of the impact of artificial reef projects carried out before and 
after implementation of the project. Type evaluation is the condition of fish populations, fishing 
catches, the condition of artificial reef ecosystems (oceanography and sessile organisms penempel). 
The problem of evaluation of artificial reef project is the project lasted not long or not enough time.  
 
(M) As we are lacking of manpower and as well trained staff in artificial reefs, not much 
have been done on the pre-evaluation and the post-evaluation of the artificial reef 
projects effects. For the Sabah artificial reef projects done in early 2009; we have done the 
survey on the catch and income of the fishermen after the implementation of the artificial 
reef projects by asking questionnaires to the fishermen and surveying the artificial reef 
sites by taking underwater video done by private professional divers / photographers. 
 
(P) Both evaluations are conducted prior to and after the implementation of the Artificial 
Reef /Coral Garden Projects. The social and economic importance of the artificial reefs 
are determined and discussed with the stakeholders. Evaluations are conducted to 
determine the capacity and support of the stakeholders to manage and conserve the coral 
reefs/artificial reef projects. Consultations and workshops are conducted to assist the 
stakeholders formulate management plans and ordinances to ensure protection of the 
reef areas. Cooperation and support of the stakeholders is vital in the implementation of 
the Artificial Reef/Coral Garden Projects.  
 
(T) The generally evaluation activities are 1) estimate catch and effort of fishery 
production from fishing around artificial reef 2) evaluate the socio-economic of fishers. 
Evaluation schemes for artificial reef, spanning from biological to socioeconomic aspect, 
had be set up along with nearly all construction and installation but most of result are 
less substantive. Although limitations of budget and scientific personnel were always 
claimed to be major problems, inadequate sampling protocol as well as its associated 
methods for each evaluation scheme was the real problems. The limitations of sampling 
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methodology remain a major obstacle to our understanding of artificial reef ecology.    
 
(B) Generally, the pre and post evaluation to the effects of the artificial reefs were done at 
ad hoc bases. 
 
 
Q6. What kinds of problems/obstacles exit to promote and implement artificial reef 
projects smoothly? Do you have any idea to solve these problems/obstacles? Please 
describe them briefly. 

 
(I) Bottom topography in general have a high degree slope, which is more than 300, relatively 
narrow reef flats at depths appropriate for the placement of artificial reefs (depth of approximately 
10m). There should be a design and composition of artificial reef materials that are suitable for 
topographic slope waters of the high level. 
 
(M) 
� In Malaysia, particularly in Sabah, the problems / obstacles that exist to promote and 

implement artificial reef projects smoothly is the lack of funding. So at the moment, 
not very many artificial reefs can be built and deployed to the coastal waters in 
Sabah.  

� The other problems are the lack of trained manpower to monitor and do more R&D 
on the artificial reef projects. 

� To solve these problems more funding should be given to this artificial project and 
secondly, to train more fisheries staff in artificial reef program. And we would be very 
grateful if the Japanese government can sponsor few fisheries officers to be trained in 
Japan. 
 

(P) The implementation of the Artificial Reef projects would be relatively easy and 
deemed successful if there is the cooperation and support from the stakeholders (Local 
Government Units, Fisher-folk Cooperatives, FARMC, etc.). Since the ARs are effective 
aggregating devices for fish and other benthic organisms, fishermen are tempted to fish 
in the reef areas thus, ‘disrupting” assemblages of corals and other sessile organisms. 
The approaches to address this issue are: a) Information and Education Campaigns, 
making the stakeholders understand their responsibilities and consequences vis-à-vis 
the protection and conservation of the coral reefs; b) Alternative livelihood for fishermen 
to diminish fishing activities in the artificial reef  or coral garden areas.  
 
(T) Nowadays, not only the Department of Fisheries, Ministry of Agriculture and 
Cooperatives that has installed artificial reefs but also the Department of Natural 
Resources, Ministry of Natural Resource, Ministry of Natural Resource and 
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Environment, the local authorities or even the Department of Navy have also 
implemented artificial reefs. The all of implement artificial reefs authorities should be 
give more a little bit cooperative to set a master plan for artificial reef installation for 
increase efficiency in artificial reefs project development. 
 
(B) We need scientists and experts dedicated to the implementation of the artificial reef. 
As a solution, we should promote technical collaboration with other institutions and 
strategic partnership with other stakeholders not only in terms contributing in the 
materials, funding but more in monitoring and improving the effectiveness of this 
projects for the benefits to the fishermen in the long term . 
 
 
Q7. What kinds of artificial reef projects are needed from now on in your country? In 
addition, why these kinds of artificial reef projects are needed? Please describe them 
briefly. 

 
(I) Artificial reef projects that could improve habitat and increase fish production, due to 
environmental degradation and fish resources. 
 
(M) 
� In my opinion, the kinds of the kinds of artificial reef (AR) projects needed in 

Malaysia and especially in Sabah are: 
1. The huge fish artificial reef made of concrete that are durable (can last more than 

50 years in seawaters) and can attract multi-species fish (fish, lobster, mollusk, 
cuttlefish, crab, etc). Huge artificial reefs can also deter trawler boats encroaching 
into the traditional coastal fishing areas. 

 
2. The other kind of artificial reef needed is the lobster artificial reefs. This is 

because the lobster population in Sabah are now depleted which need to be 
rehabilitated and protected from overfishing 

 
3. There is also a need for the abalone artificial reef – this is because the abalone 

population in Sabah coastal waters is now depleted. The demand for abalone in 
Sabah restaurant is also high. So We need enhance its recovery through artificial 
reefs. 

 
(P) Most of the coral reef damages are wrought mainly by anthropogenic activities like 
unsound agricultural practices, pollution, illegal and destructive fishing activities and 
environmental changes like the El Nino phenomenon. The very common AR modules 
used before are rubber tires “pyramids”, because it is cheap to construct and relatively 
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easy to deploy. The use of these rubber tires was later stopped because of its’ alleged toxic 
properties. At present, the artificial reefs utilized in the country are now mainly made of 
concrete or cement modules which the designs may vary; as deterrence to destructive 
fishing (bottom trawls and the likes), geographic profile of the sea bottom, and according 
to the allotted budget for the construction of artificial reefs, etc.  
 
(T) Yes, The study of different designs of artificial reefs, and the recommendation on the 
best design to be adopted in South East Asia region. 
 
(B) Generally, artificial reef projects have proven useful in supporting our conservation 
and management program and this enrichment of marine biodiversity approach would 
continue in the years to come. With the supporting from other stakeholders, promoting 
the strategic partnership between the public and private sectors, public awareness and 
education are necessary and crucial in making Brunei waters one of the productive areas 
in this region. 
 
 
Q8. A lot of Japanese experts of artificial reefs participate in this Workshop. Do you 
have any topics or issues to hear from Japanese experts? Please describe them briefly. 

 
(I) The development of artificial reefs in Japan, and artificial reef models more appropriate for 
habitat rehabilitation and improvement of fish stocks 
 
(M) I would like to hear topics or issues from Japanese experts on the following topics: 
� We are interested in the DESIGN OF artificial reef that weight more than 30 

metric tons/module which can attract fish larvae, juvenile, adult fish and multi 
species fish.  

� We are also interested in AR design that can prevent scouring effect in the sandy 
sea bottom. 

� Can we have be copies of the design and specification of concrete AR of Japan : 
Example: what are Cement grade used and the sizes of the various iron used. 

� As Malaysia are still lacking expert knowledge on artificial reef project / program, 
is there a possibility for the Japanese government to sponsor Malaysian fisheries 
officers to come to Japan for short training?  

� Can we have copies Japanese Artificial reef  policy and Laws / regulation in 
implementing the AR program for used our references 

� In Japan, we like to know who are responsible in monitoring and protecting of the 
AR sites. The local fishermen…? 

 
(P) “Coastal Resource Management Approaches on the protection and conservation of 
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coral reefs.” “Innovative and cost-efficient methods of restoring or regenerating damaged 
coral reef areas.”  
 
(T) An evaluation of artificial reefs installation by using hydro acoustic equipments. In 
my opinion, I interested in the evaluation of artificial reefs installation by using hydro 
acoustic equipments or hydro acoustic techniques. It should be efficiency and standard 
method for Department of Fisheries to estimate fisheries resources in artificial reefs 
area.   
 
(B) Yes, The study of different designs of artificial reefs and the recommendation on the 
best design to be adopted in South East Asia region. 
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1

Panel�discussion
strategic�partnership�and�technical�cooperation

between�FRA�and�SEAFDEC�
on�

promotion�of�artificial�reef�projects�of�Southeast�Asian�area

Fisheries�Research�Agency,�JAPAN
(FRA)

The�Southeast�Asian�Fisheries�Development�Center
(SEAFDEC)

5

Q2.2�What�kinds�of�survey�methodology�are�used�in�general�for�
these�surveys?�Do�you�have�any�problems�to�implement�these�
surveys?

Indonesia;�methodology�survey�by�Line�Intercept�Transect�method.�
geographical�survey�by�GPS�device.�no�problem.
Malaysia;�In�Sabah,�number�of�fishermen�in�the�village�that�is�near�
placement�sites.�Problem�is�no�description.�
Philippines;�Manta�Toe�and�Line�Intercept�Transect�Method.�
Problems�are�availability�of�technical�staff�&�equipment�for�survey.�
Thailand;�catch�and�fishing�effort�of�fishery.�Problems�are�high�
budget�&�manpower�for�complete�and�reliable�data.
Brunei�Darussalam;�The�site�condition�(seabed,�etc.),�oceanic�
parameters�(water�current�and�other�environmental�parameters).�
beforehand�for�future�references�in�terms�of�the�assessment�of�
before�and�after�placement�of�the�AR.�Problems�is�due�to�the�lack�of�
expertise�and�manpower.

2

Q1.1�Within�the�artificial�reef�projects�implemented�in�your�
country,�What�kinds�of�objectives�exist�in?�

Indonesia;�1)development�of�fishery�sector,�2)tourism,�
3)conservation�of�coastal�areas.�
Malaysia; 1)resource�enhancement�&�rehabilitation,2)expansion�of�
fishing�ground,�3)protection�of�fishing�grounds�as�anti�trawling.�
Philippines;�1)rehabilitation�of�damaged�coral�reef�areas,�2)resource�
enhancement,�3)protecting�fishing�grounds�from�illegal�and�
destructive�fishing�activities.
Thailand;�1)rehabilitation�of�coastal�fishing�ground,�2)development�
&�extension�of�job�opportunity,�3)increase�in�small�scale�fisher
income,�4)promotion�of�conservation�&�management�of�coastal�
fisheries.
Brunei�Darussalam;�1)enrichment�of�marine�resources�2)protection�
of�fragile�marine�ecosystem�&�habitat,�3)establishment�of�
alternative�fishing�grounds.

6

Q3.�How�is�the�planning�of�AR�projects�developed�generally�in�your�
country?�Are�there�any�references�to�develop�the�planning�of�AR�
project?�Do�you�have�any�problems�in�planning�of�AR�project?

Indonesia;�damaged�coral�reef area,�fishing�ground.�References�are�
result�of�research,�requests�of�local�governments. Problem�is�an�
appropriate�placement�location.
Malaysia;�planning�of�AR�project�involved�the�fisheries�department,�
SEAFDEC,�district�fisheries�office,�Marine�department,�Port�&�Harbor�
department�and�local�politicians.�Reference�&�problem�are�no�description.
Philippines;�Planning�is�in�collaboration�both�local�government�units�
(LGUs)�and�FARMC�or�fisher�folk�association.�References�are�based�on�
the�existing�or�most�recent�coral�reef�data.�Vital�items�are�
involvement,�support�and�cooperation�of�stakeholders.�
Thailand;�AR�project�is�one�of�National�Economic�&�Social�
Development�Plan.�Reference�&�problem�is�no�description.�
Brunei�Darussalam;�Planning�of�AR�projects�include�the�preparation�to�
gather�site�information,�the�costing�and�materials.�Reference�&�
problem�are�no�description.�

3

Q1.2�Within�the�artificial�reef�projects�implemented�in�your�
country,�What�types�of�projects�are�usually�implemented�and�
are�needed�from�now�on?�

Indonesia;�Project�that�be�implemented�and�required�in�this�time�is��
utilized�in�accordance�with�community�needs.�
Malaysia;�1)resource�enhancement�&�rehabilitation,2)expansion�of�
fishing�ground,�3)protection�of�fishing�grounds�as�anti�trawling.���
Philippines;�Establishment�of�more�coral�garden�projects�and�
Marine�protected�Areas�(MPAs).
Thailand;�Project�that�usually�implemented�and�still�needed�from�
now�was�small�scale�artificial�reefs�cover�1�3�km2 by�used�concrete�
dice�block�with�size�1.5�x�1.5�x�1.5m.�
Brunei�Darussalam;�1)AR�using�old�tire�in�1985.�2)AR�using�concrete�
/�stainless�steal�triangular�pyramid�stainless�steel�in�2002.�3)AR�
using�redundant�oil�jacket�in�1988�and�1994.

7

Q4.1�What�kind�of�materials�are�used�for�ARs?�Are�stable�checks�of�
ARs to�current/waves�and�frame�strengthen�check�of�ARs
implemented�regarding�to�the�design�of�AR�projects?�

Indonesia;�concrete�blocks,�tire,�and�steels. AR design�was�adopted�
considering�the�current�and�wave�conditions.
Malaysia;�vehicle�tires,�PVC�pipes,�ceramic�cylindrical�sewerage�
pipes,�old�wooden�boats,�reef�balls,�oil�rig�platform�and�fabricated�
reinforced�concretes�(6�32�ton/module).�Design�of�AR�are�checked�
taking�into�account�of�the�stability�of�AR�and�its�frame�strength.�
Philippines; old�tires,�decommissioned�vessels,�automobiles,�
cements,�etc.�Check�of�design�is�no�description.
Thailand;�concrete�dice�block�(1.5m:standard�type),�concrete�pipe,�
covered�goods�wagon,�garbage�truck,�battle�tank.�All�materials�are�
strong�enough�for�current.
Brunei�Darussalam;�old�tires,�leftover�concrete�(cylindrical�concrete),�
stainless�steel�and�redundant�oil�jackets.�

4

Q2.1�What�kinds�of�surveys�are�implemented�in�general�before�
placement�of�artificial�reefs?�

Indonesia;�1)oceanography�parameters,�2)coral�healthy,�3)fish�
community,�4)fishing�activity�in�project�sites.�
Malaysia;�1)geographical�features,�2)oceanic�status�(current�and�
wave,�seabed�condition),�3)existing�fishing�activities�in�project�sites.�
Philippines;�all�surveys�are�conducted.�Details�is�no�description.�
Thailand;�The�fishery�situation�before�&�after�the�installation�of�AR.�
Brunei�Darussalam;�no�concrete�surveys.�only�ad�hoc�survey.

8

Q4.2�Are�there�any�references�to�implement�design�checks�of�ARs?�
Do�you�have�any�problems�in�design�of�AR�projects�in�your�
country?�

Indonesia;�Reference�of�AR design�is�result�of�the�reset.�Problems�is��
bottom�topography�has�level�lower�slope�at�depth�of�more�than�20m.
Malaysia;�Deployment�of�AR�must�follow�“Standard�Operating�
Procedure”.�Problem�is�that�we�don’t�have�engineers.�
Philippines;�Design�references�based�on�geographical�features�of�
reef�areas.�Problem�is�no�description.�
Thailand;�Reference�&�problem�is�no�description.�
Brunei�Darussalam;�References�were�made�through�the�experiences�
of�neighboring�countries�in�terms�of�site�comparison�&�similarity�of�
sea�conditions�&�habitats.�Problem�after�deployment�is�incapability�
of�department�to�monitor�the�progress�of�AR�due�to�the�lack�of�
manpower�and�other�commitment.�
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9

Q5.1�Is�pre�evaluation�regarding�to�the�effects�of�AR�projects�done�
before�implementation�of�AR�projects?�Is�post�evaluation�
regarding�the�effects�of�AR�projects�after�implementation�of�AR�
projects?�

Indonesia;�Pre/post�evaluation�of�AR projects�carried�out�before�
and�after�implementation�of�the�project.�
Malaysia; As�lacking�of�manpower�and�well�trained�staff,�not�much�
have�been�done�on�pre/post�evaluation�of�AR�projects�effects.�
Philippines;�Both�evaluations�are�conducted�in�AR�projects�/Coral�
Garden�Projects.�
Thailand;�1)estimate�catch�and�effort�of�fishery�production�from�
fishing�around�AR,�2)evaluate�the�socio�economic�of�fishers.�
Evaluation�schemes�for�AR,�from�biological�to�socioeconomic�aspect,�
had�be�set�up,�but�most�of�result�are�less�substantive.
Brunei�Darussalam;�Pre�&�post�evaluation�of�AR�effects�were�done�
at�ad�hoc�bases. 13

Q8.�A�lot�of�Japanese�experts�of�artificial�reefs�participate�in this�
Workshop.�Do�you�have�any�topics�or�issues�to�hear�from�Japanese
experts?�

Indonesia;�Development�of�AR in�Japan,�AR models�more�appropriate�
for�habitat�rehabilitation�and�improvement�of�fish�stocks.
Malaysia;�1)the�design�of�AR�more�than�30�tons/module.�2)AR�design�
that�can�prevent�scouring�in�the�sandy�sea�bottom.�3)design�and�
specification�of�concrete�AR�of�Japan,�4)possibility�for�the�Japanese�
government�to�sponsor�Malaysian�fisheries�officers�to�come�to�Japan�
for�short�training?�5)Japanese�AR�policy�and�Laws/regulation.�6)who�
are�responsible�in�monitoring�and�protecting�of�AR�sites.��
Philippines;�1)Coastal�Resource�Management�Approach�on�protection�
and�conservation�of�coral�reefs,�2)Innovative�and�cost�efficient�
method�of�restoring/regenerating�damaged�coral�reef�areas.�
Thailand;�Evaluation�of�AR�installation�by�hydro�acoustic�equipments.��
Brunei�Darussalam;�different�designs�of�AR,�the�recommendation�on�
the�best�design�to�be�adopted�in�South�East�Asia�region.

10

Q5.2�What�kind�of�evaluation�activities�are�generally�implemented�
in�your�country�of�the�projects?�Are�there�any�problems�regarding�
to�evaluation�of�the�projects�in�your�country?�

Indonesia;�Evaluation�is�fish�population,�fishing�catches,�AR
ecosystems.�Problem�is�project�lasted�not�long�or�not�enough�time.�
Malaysia;�in�Sabah�AR�projects,�the�catch�&�income�of�the�fishermen�
after�AR�projects.�As�lacking�of�manpower�and�well�trained�staff,�not�
much�have�been�done�on�pre/post�evaluation�of�AR�projects�effects.�
Philippines;�The�social�&�economic�importance�of�AR�are�
determined/discussed�with�stakeholders.�Problem�is�no�description.�
Thailand;�Limitation�of�budget�and�scientific�personnel�were�
claimed�to�be�major�problems.�Inadequate�sampling�protocol�as�
well�as�its�associated�methods�for�each�evaluation�scheme�was�the�
real�problems.�The�limitations�of�sampling�methodology�remain�a�
major�obstacle�to�understanding�of�AR�ecology.�
Brunei�Darussalam;�Evaluation�and�problem�are�no�description.

11

Q6.�What�kinds�of�problems/obstacles�exit�to�promote�and�
implement�artificial�reef�projects�smoothly?�Do�you�have�any�idea�
to�solve�these�problems/obstacles?�

Indonesia; appropriate�zone�for�AR�placement�(about 10m depth) is�
narrow.�Design�& material�of�AR: suitable�for�topographic�slope.�
Malaysia;�1)the�lack�of�funding�and�trained�manpower,�2)To�solve�
these�problems,�more�funding�should�be�given�to�AR�project,�
secondly�to�train�more�fisheries�staff.�3)if�the�Japanese�government�
can�sponsor�few�fisheries�officers�to�be�trained�in�Japan.
Philippines;�The�implementation�of�AR�projects�need�cooperation�
and�support�from�the�stakeholders.��
Thailand;�AR�authorities�should�be�give�more�cooperative,�to�set�AR�
master�plan�for�increase�efficiency.�
Brunei�Darussalam;�We�need�scientists�and�experts�for�AR�
implementation.�we�should�promote�technical�collaboration�with�
other�institutions,�and�strategic�partnership�with�other�stakeholders,�
for�the�long�term�benefits�of�fishermen.

12

Q7.�What�kinds�of�AR�projects�are�needed�from�now�on�in�your�
country?�In�addition,�why�these�kinds�of�AR�projects�are�needed?

Indonesia;� AR projects�that�could�improve�habitat�and�increase�fish�
production.�Due�to�degradation�environment�and�fish�resources.
Malaysia;�1)huge�AR�made�of�concrete(durable more�than�50�years),�
2)attract�multi�species�fish,�3)AR�for�lobster�or�abalone.�Huge�AR�
can�also�deter�trawler�boats�encroaching�into�the�traditional�coastal�
fishing�areas.
Philippines;�AR�mainly�made�of�concrete,�as�deterrence�to�
destructive�fishing�
Thailand;�different�designs�of�AR�and�the�recommendation�on�the�
best�design�to�be�adopted�in�South�East�Asia�region.�
Brunei�Darussalam;�AR�projects�have�proven�useful�in�supporting�
conservation�&�management�for�enrichment�of�marine�biodiversity.
With�the�supporting�from�other�stakeholders,�promoting�strategic
partnership�between�public�and�private,�public�awareness�and�
education�are�necessary,�crucial�in�making�Brunei�waters�productive.
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Closing 

FRA/SEAFDEC Workshop on Artificial Reefs  

Dr. T. Matsusato, President, FRA,  Mr.Hideki Tsubata, President of NRIFE, participants , lady 
and gentleman good evening.  

As we come to the end of this workshop we can take the time to review what have discussed over 
this period that we have been together. The coastal fisheries management aspect of the use of 
artificial reefs is a management concept that has consequences far outside the purposes of 
providing safer habitats for juveniles and the immature fish of our target species. Artificial reefs, 
particularly the permanent types give a foundation for zoning and the award of fishing rights for 
specific groups and areas at the same time serving to reduce the incidence of conflict because of 
the incursion of outside fishing vessels and damaging fishing gear. 

The restoration and enhancement of the coastal fisheries resources is an urgent and vital issue in 
the future of fisheries and from what has been discussed here I know that this is well understood. 
The role of artificial reefs as a tool for fisheries resources enhancement has widely acknowledge 
and accepted. The willingness of Fisheries Research Agency Japan to carry out collaborative 
projects in this field is also testament to this fact. Therefore, our workshop today conducted for 
only a short period, should be the stepping stone towards closer cooperation between us.  

On behalf of the Secretary General of SEAFDEC, I would like to take this opportunity to express 
our appreciation and gratitude to all of you for your efforts not only during this meeting, but your 
efforts in travelling long distances to give us the benefit of your wisdom and make this workshop 
very successful. 

Last but not lease, on behalf of SEAFDEC member countries, I would like to thank to staffs of the 
National Research Institute of Fisheries Engineering (NRIFE) of the Fisheries Research Agency 
(FRA), Japan, for  your kind contribution on the valuable technical knowledge and experience on 
artificial reefs  through this workshop. 

Lady and Gentleman, I officially declare close this workshop. 
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Appendix A 
�Photos of WS� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo-1 Presentation of SEAFDEC 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo-2 Invited speakers and promoter (FRA) members 
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Photo-3 Dr. Yuttana Theparoonrat and Mr. Zerfrinus Wong 

 
 
 
 
 

 
 
 
 
 
 

Photo-4 Mr. Pierre E.L.Velasco and Mr. Nopparattana Ruangpatikorn 
 
 
 
 
 
 
 
 
 
 
 

Photo-5 Ms. Sri Turni Hartani and Ms. Ranimah Binti HajiA. Wahab  
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Photo-6 Mr. Hiroshi Takayama and Mr. Toyotaro Abe 
 
 
 
 
 
 
 
 
 
 
 

Photo-7 Mr. Kenji Mori and Mr. Takehiro Tanaka 
 
 
 
 
 
 
 
 
 
 

 
Photo-8 Dr.Kazuhiro Ikuta and Dr. Sadamitsu Akeda 
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Appendix B 
�Photos of Field Survey at Tsukiji Fish Market� 
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�Photos of Field Survey at NRIFE� 
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Appendix C 
 

Leading Members of WS 
 
NO. Name Affiliation Remarks
 (ASEAN)   
1 Dr. Yuttana Theparoonrat SEAFDEC/TD Speaker 
2 Mr. Zerfrinus Wong Department of Fisheries Sabah, Malaysia Speaker 
3 Mr. Pierre E.L.Velasco  National Marine Fisheries Development Center, 

Philippines 
Speaker 

4 Mr. Nopparattana Ruangpatikorn Marine Fisheries Research Development Bureau, 
Thailand 

Speaker 

5 Ms. Sri Turni Hartani  Research Institute for Marine Fisheries, 
Indonesia  

Speaker 

6 Ms. Ranimah Binti HajiA. Wahab Ministry of Industry and Primary Resources,  
Brunei Darussalam 

Speaker 

7 Ms. Desimawati Metali 
 

Ministry of Industry and Primary Resources,  
Brunei Darussalam 

 

 (Japan)   
8 Mr. Hiroshi Takayama  Artificial Steel Reefs Technical Association Speaker 
9 Mr. Toyotaro Abe Japan Artificial Fish Reef Association Speaker 
10 Mr. Kenji Mori  Fisheries Agency Speaker 
11 Mr. Takehiro Tanaka Okayama Prefectural Office Speaker 
12 Mr. Hideki Tsubata NRIFE, FRA  
13 Dr. Tomoyuki Takeuchi NRIFE, FRA  
14 Dr. Kazuhiro Ikuta  NRIFE, FRA  
15 Dr. Shigeru Kawamata NRIFE, FRA  
16 Dr. Yoshihiro Oomura NRIFE, FRA  
17 Dr. Toshihiko Matsusato HQ., FRA  
18 Mr. Daishiro Nagahata HQ., FRA  
19 Mr. Kazuhiko Nagao HQ., FRA  
20 Dr. Sadamitsu Akeda HQ., FRA  
21 Dr. Mikio Naganobu HQ., FRA  

 
Other Participators are 31 persons. 
 
NRIFE; National Research Institute of Fisheries Engineering 
FRA; Fisheries Research Agency 
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Appendix D 
 

Address of Organization Concerned on Artificial Reefs 
 

Fisheries Agency 
  Kasumigaseki 1-2-1, Chiyoda, Tokyo, 100-8907 
  TEL: 81-(0)3-6744-2390 FAX: 81-(0)3-3502-2668 (Construction Division) 
  URL: http://www.maff.go.jp/e/index.html 
� Main Activities; Governmental Office on Artificial Reefs Construction 
 
Fisheries Research Agency (FRA) 

B-15F, Queens Tower Bldg., Minatomirai 2-3-3, Nishi, Yokohama, 220-6115 Japan 
TEL: 81-(0)45-227-2600, FAX: 81-(0)45-227-2700 
URL: http://www.fra.affrc.go.jp/english/eindex.html 

  Main Activities; National Center on Fisheries Research 
 
National Research Institute of Fisheries Engineering (NRIFE), FRA 
  Hasaki 7620-7, Kamisu. Ibaraki, 314-0408 Japan  
  TEL: 81-(0)479-44-5929, Fax: 81-(0)479-44-1875 

URL: http://nrife.fra.affrc.go.jp/index_e.html 
  Main Activities; Research & Engineering Center on Artificial Reefs  
 
Japan Artificial Fish Reef Association (JAFRA) 

Ginza 3-chome Bldg., Ginza 3-8-13, Chuo, Tokyo, 104-0061 Japan 
TEL&FAX: 81-(0)3-3563-9112 
URL: http://www.nissyoukyou.com/ 

� Main Activities; Organization of Artificial Reefs Construction Companies  
 
The Japanese Institute of Technology on Fishing Ports, Grounds and Communities  

Tonakai Tower Bldg., Iwamoto 3-4-6, Chiyoda, Tokyo, 101-0032 Japan 
TEL: 81-(0)3- 5833-3220, FAX: 81-(0)3- 5833-3221 
URL: http://jific.or.jp 

  Main Activities; Planning & Cost-effect Analysis of Artificial Reefs Project 
 
The Japanese Society of Fisheries Engineering (JSFE) 

Hasaki 7620-7, Kamisu. Ibaraki, 314-0408 Japan  
  In Care of National Research Institute of Fisheries Engineering   

TEL: 81-(0)479-44-5934, Fax: 81-(0)479-44-1875 
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