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Abstract 
 
Our project basically focuses on Singapore’s coral reef, and highlights that the survival of 
coral reefs is threatened by the immense land reclamation that is currently being carried out 
across Singapore’s coast. We put the word ‘survival’ in our title to really stress on the fact 
that the number of coral reefs in Singapore is declining greatly. From our research and 
interview with experts on this subject, we decided to discuss and evaluate the controversial 
method of using artificial reefs to save the coral reefs in Singapore and also explore 
biological methods that may be feasible in Singapore’s waters. 
 
Introduction 
 
If there are roses, tulips and sunflowers on land, then there are coral reefs under the sea. Coral 
reefs are the flowers of the sea. Though we may not have seen actual coral reefs, we know 
from documentaries and movies that coral reefs are always surrounded by many beautiful and 
colourful marine life of rich diversity. Reefs are productive shallow water marine ecosystems 
that are based on rigid lime skeletons formed through successive growth, deposition and 
consolidation of the remains of reef-building corals and coralline algae (Cesar H.S.J,2000) 
The basic units of reef growth are the coral polyps and the associated symbiotic algae that 
live in the coral tissues. This symbiotic relationship is the key factor explaining both the 
productivity of reefs and the rather strict environmental requirement of corals. 
 
For many years, coral reefs have been popular among many countries around the world for its 
absolutely brilliant support of the environment and its role in recreation and the 
aesthetic(NOAA’s Coral Reef Conservation Program: Tourism and Recreation, 2011). Coral 
reefs are a living coastal protection measure that help in reducing the amount of erosion in 
many parts of the world (NOAA’s Coral Reef Conservation Program: Coastal protection , 
2011). It also serves as the balancing agent of the complex underwater ecosystem and support 
many other living organisms. For example, it provides shelter for small fishes from the ocean 
waves. It also provides biogeochemical service such as nitrogen fixation, which is required to 
biosynthesize the basic bulding blocks of life, e.g., nucleotides for DNA and RNA and amino 
acids for proteins (F Moberg, 1999). Furthermore, our neighbouring country, Indonesia, had 
even brought coral reefs closer to ordinary people. They provide snorkeling materials for 
people to rent and dive into the shallow water to see the beautiful scenery of the reefs. 
 
However, the population of coral reefs in Singapore is decreasing over the years due to land 
reclamation. The rate of land reclamation in Singapore has increased dramatically in the last 
decades (Wei Bin et al., 2000). In 1960, Singapore’s land area was just about 581.5 km2. In 
1990, Singapore has increased its land area by 51.5 km2 , about 8.9% from the original area. 
With continuous land reclamation, by 2030, it is predicted that Singapore’s land will increase 
by 100km2.  This is to increase Singapore’s limited land so that enough infrastructure can be 
built to accommodate Singaporeans’ needs. 
 
In order to minimize coral reef devastation, one can either provide refuge for the corals from 
their threatened vicinity or provide a new environment for coral reefs to grow and this is 
usually done by putting concrete blocks or some other harmless materials on the seabed  
(Wild Shores of Singapore, 2011). Moving coral reefs doesn’t require advanced knowledge, 
it only requires meticulous watch and care when handling the coral. On the other hand, 
building artificial reefs as a new home for the corals involve putting structures into the ocean 
and this requires some expertise.  (Wild Shores of Singapore, 2011). 



This method of using artificial reefs to save corals is still controversial in many places due to 
its unknown environmental effects. (Wild Shores of Singapore, 2011).   Although corals seem 
to thrive in such an environment, there has been fear of habitat disruption and uneven fish 
distribution as this is one of the causes of overfishing (Wild Shores of Singapore, 2011).  This 
may be caused when a certain region is implanted with more artificial reefs which attract 
more fishes than other regions. Eventually, certain sites will have a bigger fish population 
than others. Such a condition will attract fishermen to fish in regions where fishes are 
abundant; therefore, resulting in overfishing. Nonetheless, some environmentalists are still 
implementing this method along the coasts of Singapore. Some use basic materials, such as 
rock, boulders, concrete and unused materials, like sink ships, scrap metals, while others 
provide more sophisticated materials, such as special concrete or plastic structures 
manufactured in the factories dumped into our sea.  (Wild Shores of Singapore, 2011).  
 
In recent years, biological methods such as coral transplant produced promising results. 
(CTRT, 2011) Such methods require environmentalists and scientists to work together in 
order to achieve optimum results. 
 
By evaluating these methods, our project hopes to suggest the most appropiate way to save 
corals taking into consideration Singapore’s water quality and climate. 
 
Method  
Participant 
  
Four secondary 3 students and a teacher  took part in this project about  coral reefs in 
Singapore. 
 
Talks Attended  
 
Title : The Seacil Project by Charles  Rowe and the Nature Society (Singapore) 
At : The Sunflower (NSS office). 510 Geylang Road #02-05,Singapore 389466 
At 27 of July 2011 
 
Title : The Annual General Meeting and 9th Annual National Biological Convention of the 
Singapore Institute of Biology by Dr James R. Guest and Dr Ho Boon Chuan 
At : Maxwell Auditorium, Science Centre Singapore 
On Saturday, 22 October 2011 
 
 
Site visits 
 
We went on an inter-tidal walk at Pulau Semakau. It was a learning journey for us to 
familirize ourselves with living coral reefs. We were introduced  various species of corals 
commonly  found in Singapore waters and of course the diverse marine ecosystem that exists 
in that particular place. Beside observing living coral reefs, the guide gave us interesting 
information regarding resilient species, which make them survive even in the harshest 
conditions. 
 
At the Underwater World Singapore, we learnt the importance of coral reefs in our marine 
eco-system.  
  



Literature Review 
After attending the talks and going on site visits, we researched on the internet using 
keywords such as “Seacil project” and “artificial reefs” to further explore the topic.  
 
Discussion 
 
Artificial reef  method 
Many coral reefs around Sentosa Islands were destroyed during land reclamation to build 
Resorts World Sentosa. The sedimentation was so severe that only 40% of the coral reef 
survived (Wild Shores of Singapore, 2011). It is evident that human involvement plays a vital 
role in the survival of coral reefs but unfortunately, a lot of Singaporeans do not know or care 
enough to protect it. 
 
Based on our data research and analysis of various photographs on artificial reefs, including 
the Seacil project, the coral reefs seem healthy, despite the low visibility of water (Wild 
Shores of Singapore, 2011) .Thus, building artificial reefs seems to be a possible solution to 
save corals. However, erosion of concrete and broken parts of the foundation of the artificial 
reefs causes excessive debris along the beaches and brings about hazardous effect to marine 
lives( Wild Shores of Singapore, 2011)  This essentially means that artificial reefs can cause 
water pollution just like any litter.  
 
The method of putting artificial coral reefs into the sea is quite simple. Surprisingly, it was 
already in existence hundreds of years ago in order to increase fish populations or just to 
adorn the sea with a magnificent view. 
 
In some countries, for instance United States of America, they use disused ships, junk and 
tyres to provide the foundation for coral reefs (Alan Taylor, 2011). However, in some 
occasions, the materials are washed to shore by the strong waves and resulted in water 
pollution. Therefore, Singapore doesn’t allow the use of ‘garbage’ to provide the foundation 
of life (Wild Shores of Singapore, 2011) 
 
Interestingly, corals have an attraction towards concrete (Wild Shores of Singapore, 2011) . 
Simply dropping a block of concrete on the seabed is enough to provide the necessary 
foundation for coral reef growth. Of course, clean water has to be present in order to ensure 
their healthy growth.  
 
There have been attempts to change the muddy seabed into a thriving reef community. One of 
the methods is called ‘Seacil’, which was developed by Charles Rowe who works 
independently with his project. His approach was slightly different from the mainstream. 
Instead of using only concrete blocks, he implanted the concrete onto a structure built from 
PVC pipes (Wild Shores of Singapore, 2011). The reason for this foundation is because when 
concrete blocks are simply left on the seabed, they are prone to be covered with sediment 
which hinders the growth of corals. 
 
The initial cost of the Seacil project was kept low due to the free services provided by 
voluntary workers from the public and divers who contributed to the building of the artificial 
reefs (Wild Shores of Singapore, 2011). The first funding was given by Singapore 
Polytechnic after the project was proven to be successful. Using the money given, 5 more 
Seacils were built in Sentosa in July 2003. However, the construction of the casino and 
Universal Studio Theme Park in December 2006 required reclamation of  Sentosa beaches, 



particularly Siloso beach and the coastal areas of Pulau Seringat, Lazarus Island and Saint 
John’s Island, resulting in 95% loss of the reefs. At that point of time, Labrador Park was 
available for the implementation of the Seacil. So the project received additional funding to 
build artificial reefs at Labrador Park. However, the project was again interrupted by the 
construction of a subsea cable. This construction resulted in damages to the Seacils which left 
debris scattered along the beach. As some members of the public were there to witness the 
exposure of the debris, complaints started to rise regarding the Seacil project. As a result, the 
Seacil project was stopped and $75000 of the funding was returned to the government. 
 
Biological conservation method 
 
Besides building artificial reefs, biological methods can be considered too. In Aug 2011, we 
visited the Underwater World Singapore to learn more about the corals there. We found out 
that in July 1997, Underwater World Singapore spearheaded and funded a coral 
transplantation project. With endorsement from the National Parks Board and support from  
the Nature Society (Singapore), the National University of Singapore (NUS) and the 
Singapore Reef & Marine Conservation Committee, Underwater World Singapore divers and 
volunteers collected corals and ferried them to the transplant site. Researchers from NUS 
have been monitoring the success of the transplant. Underwater World Singapore also 
collaborated with World Wildlife Fund (WWF) and launched a coral display on 11 July 2004 
to educate visitors about the threats to the coral reefs of South East Asia and the importance 
of marine parks as a means of protecting reefs. 
 
In Oct 2011, we attended a talk by Dr James R Guest (Lee Kuan Yew Doctoral Research 
Fellow at NUS) at the Singapore Science Centre. In his lecture, he shared about his research 
work on coral transplant done in the Philippines. The Philippines is a country with an 
equatorial climate and generally possesses a diverse variety of fishes and corals just like 
Singapore.In 2008, Dr Guest transplanted several species of corals in the water of Northern 
Philippines to see whether biological measures can be implemented in South East Asia. At 
first, the growth seemed promising, especially for several species, but there was a significant 
decline afterwards, with some species dying completely and several others having 20-40% 
survival rate. In the Philippines, the experiment was conducted in clear and clean water. But 
in Singapore, given its murky water and heavy sedimentation, the success rate for biological 
measures may not be as high as Dr.Guest’ research project.  
 
One major disadvantage of coral transplantation is that it only cultivates one gene type of 
coral. When a population of one type of coral is subjected to the same distress (single natural 
disaster or human interference) the whole colony can be easily wiped out. To prevent such an 
event, sexually reproducing corals is an alternative biological method. This is done by 
cultivating its polyps in a secure environment until it is mature and strong enough to be 
spread into the open sea inside a tube-like container. It provides a diverse gene combination, 
making it more resistant from being wiped out by a single event. However, this method 
involves more expensive materials and the success rate may not be high. 
 
 
 
 
 
 
 



Evaluation of conservation methods 
 
Considering the negative and positive impacts of artificial reefs as well as analysing the 
biological methods, building artificial reefs has potential in solving Singapore’s coral reef 
devastation. It is affordable and easy to carry out as shown by the simple structure of Charles 
Rowe’s ‘Seacil’ project. Of course, this would have to be conducted with some 
improvements in its litter reduction and increase in coral survival rate. However, 
accompanying the construction of artificial coral reefs is the devastation of other living 
beings, such as sea grasses. Fortunately, sea grasses are also attracted to thrive on the 
artificial coral reefs’ foundation. (Mats Bjork et al. 2008) Beside devastation of other species, 
the Seacil project was also responsible for the littering of the beach, especially at Labrador 
Park, which was horrendous in some parts as shown in the blogs by some enviromentalist 
(Wild Shores of Singapore,2011). Many concrete slabs were found stranded at the coastline. 
Nevertheless, it is still an important mitigation to re-consider.  
 
Considering the impacts is not enough, we must also put Singapore’s frequent land 
reclamation into the equation. When natural coral reefs were destroyed, there must be other 
corals planted to balance the sea environment and it seems the most feasible method for now 
is using artificial coral reefs. 
 
However, a long term plan by the government should be to introduce biological methods in 
Singapore. Even in murky water, several species can still survive. For instance, during our 
inter-tidal walk at Palau Semakau, the corals were relatively abundant and looked healthy, 
despite the silt and sand in the water. Therefore, instead of transplanting all species, some of 
the more hardy species can be transplanted, so the population of corals in Singapore will not 
decline any further. 
 
As has been mentioned before, coral transplant has a weakness, which is acknowledged by 
Dr. Guest himself. The lack of genetic diversity in transplanted corals will cause them to be 
easily wiped out by a single disease or event. Furthermore, sexually reproduced corals has 
very low success rate as it uses corals polyps to cultivate new corals. These polyps are very 
weak and prone to death even in the most conducive waters. The spawning of these polyps 
also cannot be accurately measured. Thus, it has to be manually observed until the polyps are 
spawned. This is a labour intensive operation and adds to the overall cost. These polyps must 
then undergo more quality tests before they are ready to be sent to the seabed. These polyps 
face the same threat as transplanted corals, such as sedimentation. So, the success rate is 
generally low and considering the higher cost, it is generally not a popular choice. 
 
Both artificial reef and biological methods can help to prevent the decrease of coral reefs in 
Singapore. Further research on biological methods need to be done to eventually reduce its 
cost of operation. Therefore, biological methods still seem to be more promising for 
Singapore in the future. But for now, biological methods are generally more expensive and 
labour intensive, so building artificial reefs, such as the ‘Seacil’ project may be more feasible, 
at least on a short term basis.  
 
The ‘Seacil’ project was initially successful, but later failed due to immense sedimentation. 
Biological methods too are very susceptible to sedimentation. Dr. Guest’ research was 
conducted in a clean water enviroment. So, if such measures are conducted in Singapore’s 
murky water, the success rate may not be high. Singapore’s water condition is the first thing 
we must look into before considering any methods as corals cannot thrive in dirty water. If it 



is difficult to achieve clean water, then the only way is to cultivate resilient coral species. 
However, this may limit the diversity of coral species in Singapore’s water, which may affect 
the fishes that can survive in Singapore’s water. 
 
In conclusion, based on our research, although we find that artificial coral reefs are suitable 
for keeping the number of corals at the same level such that the food chain would not be 
disrupted; we recommend more research on biological measures must also be carried out as 
these measures show a more promising future than artificial reefs to save coral reefs in 
Singapore.  
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