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Abstract: (198 words) 
 
Our study focuses on studying the distribution of selected bird populations in the habitat 
of the Kranji Marshes, a freshwater wetland habitat attracting a diversity of residential 
and migratory birds in Southeast Asia. We found similar trends between the number of 
egrets and herons. They are the most frequently sighted bird populations besides other 
common species of birds, usually appearing on the bund section nearer to the radio 
towers. Purple herons are most active in the marsh when foraging for food and roost on 
the bund when getting food from the reservoir. The Grey-headed Swamp-hens are 
usually found swimming at the western side of the pond or resting amongst the ferns. 
Distribution of white-bellied sea-eagles is nearer to the dam compared to crested 
serpent-eagles. Crested serpent-eagles also prefer resting and nesting in the surrounding 
fringe forested areas. We found that pollution, particularly noise pollution, directly 
influence the abundance of the selected bird populations studied. We recommend 
greater law enforcements concerning illegal fishing and less frequent grass-cutting 
maintenance sessions to ensure the tranquility of the Marshes to allow birds to thrive 
better as these disturbances directly interfere with the time-space required for these 
selected bird population to forage. 
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Introduction 
 

Between 2000 and 2002, the Nature Society of Singapore conducted an 
Environmental Impact Assessment (EIA) and found that the Kranji Marsh Park was a 
location where 40% of Singapore’s birdlife can be found, making it a very significant 
habitat for birds in Singapore. While this allowed the establishment of a 60 meters 
buffer of land, 70% to 80% of the marsh land was still destroyed in the creation of 
Kranji Sanctuary Golf Course (Anuj, 2009). 

 
It is “a freshwater wetland dominated by grasses, sedges, ferns and other plant 

species that are adapted to a flooded or waterlogged condition, fringing the shoreline 
and the banks of rivers and streams as well as the edges of the ponds, and are attractive 
to certain categories of wildlife such as aquatic reptiles, amphibians, rails and herons” 
(Ho, 2002). There are about 39 species at Kranji Marshland, such as Purple Heron, Grey 
Heron, Purple Swamp-hen, Lesser Whistling Duck and other bird species using Kranji 
Marshland as their habitats (Ho, 2010). 

 
There are quite a number of different species of birds that are found in the marsh 

area, and most of them can be counted in three main categories, 35 wetland and 
grassland species; 43 scrubland, parkland and forest species; 15 open water and open 
sky species (Ho, 2002). In recent years, there had only been three birdlife surveys done 
by Nature Society (Singapore) (NSS), however, there had been very little recent 
research on the distribution of the birds at Kranji Marshland other than studies done in 
the 1980s like “Kranji Marshes: An Outline Proposal for a New Nature 
Reserve” (Malayan Nature Society MNS, Singapore Branch, 1985, cited in Anuj, 2009) 
and the IUCN's A Directory of Asian Wetlands (Scott, 1989, cited in Anuj, 2009). 

 
 The great variety of different types of plants also makes Kranji Marshland an 

attracting place for birds to nesting and living. Some of the birds mainly nest at the 
woodland area while others are more active in marshland with different allocations. 
Aquatic plants such as Water Hyacinth (Eichhornia crassipes), Hydrilla (Hydrilla 
verticillata), Water Spangle (Salvinia molesta), and Water Lily (Nymphaea sp.) are 
commonly seen in Kranji Marshland (Ho, 2002). 
 
Given its unique start as a man-made freshwater zone that had been recolonized by 
freshwater plants, the Marsh is a unique but fragile freshwater wetland that is a key part 
of Singapore’s natural heritage. We feel that the Marsh is a neglected freshwater habitat 
that not many Singaporeans are aware of. 
 

The Kranji River lies to the west of the Kranji Reserovoir, running continuously 
for about 2 km, flowing in the direction of the Kranji PUB bund. The region is enclosed 
by the Kranji Radio Transmitting Station, the Zoo's Farm and the SIMCO Transmitting 
Station, off Neo Tiew Road. The marshy ground covers a total area of about 90 ha and 
is approximately divided into two sectors by the BBC transmission station (Figure 1) 
(Ho, 2002). 
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Figure 1：Current location of marshland in Kranji 
 
 
Research Aims 
 

Our study aims to provide an overview of the status of birdlife in Kranji, 
especially under human-induced disturbances such as constructions and the creation of 
the golf course. It will also provide an update to the birdlife surveys, add to the data 
collected in recent years and set up a baseline birdlife survey for possible long-term 
research in Kranji. Furthermore, we plan to determine the distribution and roosting 
range in Kranji by observing bird behaviors and populations and the possible ways to 
contribute to birdlife conservation as well as improve the ecological status in Kranji.  
We also want to raise public awareness of the fragile nature of this habitat.  
 
Method  
 

The site was surveyed following the Common Bird Census (CBC) Methodology. 
Point counting method was used as the method of bird counting in our survey. The area 
we covered in the survey is bounded by the Kranji Bund in the east, Neo Tiew Road in 
the west, the outer Turut Track in the south, and the southern boundary of the Kranji 
Radio Transmission Station in the north. Surveying was confined to designated safe 
areas in the Park as it was initially hard to gain access to the areas under the 
management of the Golf Course in terms of the timing available to us and we were not 
able to step into the marshland due to safety concerns. We then chose eight points in the 
Park and along the bund. The first point is at the fresh water pond near Neo-Tiew Lane 
2. The second point is at the marshland near BBC Station. The other 6 points are located 
at the Kranji Marsh Bund. There are 60 m between each point along the bund (Figure 
2). We used a 50m radius from each point in our gauge of counting distance between 
our observance points and the birds.  
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Figure 2: location of monitoring point 
 

Fieldwork was carried out from August to November as follows: 27th August, 3rd 
September, 10th September, 18th September , 25th September, 2nd October, 8th October, 
16th October, 21st October and 12nd November. This period of time is within the 
migrating season of regional birds and would include these migrant birds. The 
frequency of the fieldwork is once a week on weekends from 8:30am to 11:00 am. 
Mornings are ideal for surveys since the raptors and their prey are most active due to a 
lack of food after a long night. Moreover, the temperature in the morning is still 
relatively low and hence conducive for hunting and foraging activities (Ho, personal 
communications). The duration for each point is 10 minutes. 

 
The double-observer point counting technique was used as this technique allows 

for greater accuracy by providing a way to estimate the number of birds missed. We 
attempt to adjust for variable detectability and provide an actual estimate of bird 
numbers rather than an index of abundance by reducing blind spots. By applying double 
observer method, two out of the three surveyors were in charge of observing, the other 
one was recording immediately to prevent double count (Huff, Bettinger, Ferguson, 
Brown and Altman, 2000; Woodin, 2000). We used a bird guide, A Naturalist’s Guide 
to the Birds of Malaysia and Singapore by Davison and Yeap (2010), for our reference 
and used 3 binoculars with a magnitude 8×42. 

 
While surveying the bird populations we could identity, we focused particularly 

on the Purple Herons and Grey Herons. Other birds were also recorded, such as 
Kingfisher, Pipit, Common Sandpiper, Little Tern, Eagles (White-bellied Sea Eagle, 
Crested Serpent-eagle, Brahminy Kite), Bulbul, Lesser Coucal, Yellow Bittern, Lesser 
Whistling-duck, Little Heron, Egret (Intermediate Egret, Great Egret, Little Egret), 
Common Moorhen, Grey-headed Swamphen. We, however, did not include common 
birds like the Common Mynas, House Swifts and Brown Mynahs as they are not 
classified as threatened species. 

 
Before we started our field work, we first recorded down the weather conditions 

and other affecting factors, such as the presence of grass cutters, fisherman, boats 
passing by and construction in process. During our field work, we tried to detect, locate 
and identify all the individual birds in a certain range. We recorded the name of the bird 
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species and their locations clearly on data sheets and labeled their sightings on our maps 
(Hostetler and Main, 2011). The behaviors of birds were also recorded, such as nesting, 
flying-through，flying-over, swimming and feeding. The number of each species was 
then added up and we extrapolated the preferable location for bird roosting. We only 
included multiple entries for a species if we were reasonably certain that they were 
different individuals. Also, when approaching the location of survey, we waited for 2 
minutes before recording birds to allows people to get oriented, and allows the birds to 
acclimate to the presence of human to prevent missing out birds and reducing human 
disturbance (Gregory, Gibbons and Donald, 2004; Rosenstock, Anderson, Giesen, 
Leukering and Carter, 2002).  

 
Results 

Base on our observation and data during field work, we found similar trends 
between the number of egrets (Great Egret, Intermediate Egret& Little Egret) and 
herons (Grey herons, Purple herons) sighted during fieldwork. 
 
Table 1: Overall data of bird population during study period 
* refer to Appendix A for names of bird populations 

 

  Date 
Bird 
Type 

 
11.8.27 

 
11.9.3 

 
11.9.10 

 
11.9.18 

 
11.9.25 

 
11.10.2 

 
11.10.8 

 
11.10.16 

 
11.10.21 

 
11.11.12 

AS 4          
PH   2 1 1 4 3 4 2 4 3 4 
CS   3      1   
LT  1 16 17 12 9 8 17 20 11 12 
BK    3       2  
LC    1   1 4     
GS    3 5 1 2 2 8 2 1 2 
PP   4  3 3 1 1 5 2 3 
YB   3 2         
SE    1 2   2     
LS    1         
WS   1 1 2 3 1 1 1 3 3 
WW    1        
LW    2    1   2 
JM    1        
ChM       23     1  
GH     1      11 7 
YbB     1  1 1     
CI     1 3     1  
WK     1  1     
JS      10      
CMh        2  3  
IE         3 9 3 3 
PD          2   
LH          1   
GE          1   
BB          2 1  
LE          1   
CM    3        
CK      3       
BO            1 
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Figure 3: distribution of Purple Herons, Grey Herons and Egrets 

 
From the data, we sighted 1 Little Egret, 1 Great Egret, 18 Intermediate Egrets, 

making a total of 20 egrets sighted during the study period. We sighted 28 Purple 
Herons and 19 Grey Herons, making a total of 47 herons sighted. This makes the two 
bird population the most frequently sighted bird populations besides the common 
species of birds like mynas, little terns and common sandpipers. We found that herons 
and egrets tend to appear on the bund sections nearer to the radio tower (Figure 3). 
Particularly during the 11/10/11 fieldwork, we saw 3 Purple Herons and 11 Grey 
Herons as well as 3 Intermediate Egrets nearby each other, together on the bund. 
 

For Purple Herons, 40.7% of them were found roosting in the marsh, and 44.4% of 
them were found standing on the bund. We conclude that Purple Herons are most active 
in the marsh when foraging for food and roost on the bund when getting food from the 
river. For both Grey and Purple Herons that fly-through the Park, most of them were 
found to fly towards the woodland areas nearer a construction area, directly opposite the 
bund. They tend to roost on the trees near each other. This is in keeping with the known 
habits of Purple Herons described as “forming large breeding colonies, sometimes with 
other herons” and “the nests vary from a sketchy platform of twigs high in a tree to a 
bulky mass of weeds and rushes built on the ground among the marsh reeds ”, (The 
Columbia Electronic Encyclopedia, 2004) We draw the conclusion that they are nesting 
in the woodlands when not flying through the park or roosting on the bund. 

 
Two flocks of Grey Herons were frequently found either standing on the bund or 

flying through the waters of the reservoir in the park during the study period (9/9/11 and 
11/10/11). We found 1 Grey Heron on 9/9/11, and on 11/10/11 we found 11 Grey 
Herons. The second group may be migratory while and the one Grey Heron sighted on 
9/9/11 may be a resident in the park.  
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Figure 4: distribution of Swamphen and Common Moorhen 
 

The Grey-headed Swamphens are obviously observed to nest in the vegetation at the 
western side of the fresh water pond and the ferns near our first point on the bund. In the 
morning, they always swim at the western side of the pond or rest in the fern.  

 
Eagles 

 
Figure 5: distribution of eagles 
 

Two species of eagles were sighted during the course of our fieldwork (see Figure 
5). They are the White-bellied Sea Eagle and crested Serpent Eagle. Crested Serpent 
Eagles prefer to circulate near the BBC radio tower, either flying over the river near the 
radio tower or perching on the tower. Distribution of White-bellied Sea Eagle is nearer 
to the dam compared to Crested Serpent Eagle. However, Crested Serpent Eagles prefer 
resting and nesting in forested or the fringe of residential areas (with nearby forested 
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areas). From Figure 5, the sightings of the White-bellied Sea Eagle is represented by the 
blue pins in the map, which is on the western side of the bund. A slightly larger area of 
forest is planted southern river bank. The residential area is just located on the southern 
side of the forest.  

 
The area indicated by the red pin is preferred by Crested Serpent Eagle. The 

White-bellied Sea Eagle has a different distribution from the Crested Serpent Eagle. 
White-bellied Sea Eagles have a habit of building large nests on tall canopy trees or 
man-made structures, e.g. telecommunication towers. This might be a reason why the 
distribution of white-bellied eagles is near the radio towers. 
 
Discussion of factors affecting distribution of the selected bird populations 

 
    Although Purple Herons are quite common in Singapore and are frequently found in 
Singapore (resident as well as migratory) and are known to be adaptable, they are 
nonetheless affected by the habitat destruction, such as water pollution and human 
disturbance. In Kranji Marsh Park, the encroachment of the forested areas opposite the 
bund will directly reduce the areas where these larger birds can have access to tall 
forested areas and make the park less desirable as a habitat for the herons, egrets and 
eagles.  

 
Pollution and Human activities 

 
Pollution, particularly noise pollution, directly influenced the abundance of bird 

population sighted. We observed that we sighted fewer birds on days when there were 
grass cutting, illegal fishing and piling work activities within and around the park. No 
Purple Heron or other herons or egrets were sighted especially when there was grass 
cutting or illegal fishing. Although grass cutting may have chase away some larger 
birds, it however attracted the common smaller birds like swallows and mynahs. 
Currently, there was construction going on near the Stagmont Ring military camp. It 
arguably contributed to sound pollution in the area. On days when we heard heavy 
machinery at work, the number of Purple Herons counted during our practice declined. 
Hence, too much noise will affect the abundance of these larger birds.  

 
At our second point, which was at the marshland near BBC Station, the pond was 

covered by lotus leaves and other plants. There were plastic bottles and lots of rubbish 
inside the pond. Due to the pollution, the pond smelled awful. We could see the dead 
fishes floating on the water and even flies flying around. At this point, we almost could 
not see any birds flying through compared to the other points, since a large area was 
covered by water plants and dead fish. Therefore, water pollution is another cause of the 
reducing number of birds.  
 

The fact that we came across illegal fishing quite often made us think about the 
reduction in the temporality of food supply for the Purple Herons. Purple Herons feed 
mainly on fish, but will also eat insects, amphibians, and occasionally shellfish, small 
mammals, reptiles and even small birds. Kranji Marsh Park is surrounded by water, 
which forms the habitat for migratory birds to forge for food. According to our 
observation, Purple Herons at Kranji mainly fed in the shallow water or marsh, away 
from human presence. The illegal fishermen which made the bund as their rendezvous 
have deprived Purple Herons and other seabirds of the time-space to forage for food 
when they do their fishing in the park. This tension between the recreational needs of 
the illegal fishermen and the bird population in the park means that more law 
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enforcements in the form of patrols is needed to help keep the park a safe habitat for the 
bird population to forage more freely. Noise pollution in the form of human activities 
thus has a very real impact on the number of birds sighted in the park and their survival. 
We postulate that human crowds and noisy human activities are not conducive to the 
protection of the park as a sanctuary for the herons, egrets and eagles.  
 

There are several limitations in our research. First of all, we only had 10 field work 
sessions, many of which coincide with grass cutting activities and unpleasant 
encounters with illegal fishermen. We thus may not have been able to get a significant 
representation of a bird survey of the park. We recommend that a more long-term and 
sustained research period is necessary for an accurate study on bird diversity in the park.  
 
Conclusions and Further Directions for Research 
         

In conclusion, besides the problem of fragmentation which brought about Kranji 
Marshland a few years ago, the pollution caused by constructions and other human 
activities, such as water pollution, air pollution as well as noise pollution, and illegal 
fishing have also destroyed the stability of the ecosystem in Kranji Marshland. The 
areas for activities of birds and their distribution are thus being affected negatively. 
Therefore, more strict laws need to be implemented to ban the illegal fishing. Also, 
people should not be allowed to enter the protected area freely. The Kranji Marshland 
should be kept as isolated as possible to reduce the disturbance to the birds so as to 
better protect the habitats of birds. 
 

Besides recommending a more long-term bird survey, we also recommend 
expanding sites to include other more urbanised freshwater marsh areas like Tuas 
Marshland or the Chinese Garden freshwater areas in Jurong. By comparing the 
differences among these habitats, such as vegetation and freshwater areas, we can draw 
more conclusions and improve the reliability of our research on factors affecting bird 
diversity and abundance of the same bird populations of the herons, egrets and eagles. 
Next, we can concentration more on the impacts of pollution on bird species. With more 
area studies over a more sustained period of time (i.e.,one year), it is then more possible 
to co-relate other variables like weather, the nature of human activities and surrounding 
land-use areas to better inform policy-making concerning sanctuaries for these selected 
bird populations. We recommend greater law enforcements concerning illegal fishing 
and less frequent grass-cutting maintenance sessions to ensure the tranquility of the 
Park to allow birds to thrive better as these disturbances directly interfere with the time-
space required for these selected bird population to forge. 
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APPENDIX A: Common name, scientific name, their species codes and graphical 
representation of different bird species 
    

 
Species 
Codes 

Common Name Scientific Name Graphical 
Representation 

AS Asian Glossy Starling Aplonis panayensis A 
PH Purple Heron Ardea purpurea B 
CS Common Sandpiper Actitis hypoleucos C 
LT Little tern Sternula albifrons D 
BK Brahminy Kite Haliastur indus  
LC Lesser Coucal Centropus bengalensis E 
GS Grey-headed Swamphen Porphyrio porphyrio F 
PP Paddyfield Pipit Anthus rufulus G 
YB Yellow Bittern Ixobrychus sinensis  
CSe Crested Serpent-eagle Spilornis cheela H 
LS Long-tailed Shrike Lanius schach  
WS White-bellied Sea-eagle Haliaeetus leucogaster I 
WW White-breasted Waterhen Amaurornis phoenicurus  
LW Lesser Whistling-duck Dendrocygna javanica J 
JM Javan Myna Acridotheres javanicus  
ChM Chestnut Munia Lonchura atricapilla K 
GH Grey Heron Ardea cinerea L 
YbB Yellow-bellied bulbul Alophoixus phaeocephalus M 
CI Common Iora Aegithina tiphia N 
WK White-throated Kingfisher Halcyon smyrnensis  
JS Java Sparrow Padda oryzivora O 
CMh Common Moorhen Gallinula chloropus P 
IE Intermediate egret Mesophoyx intermedia Q 
PD Pink-necked Green-pigeon Treron vernans  
LH Little Heron Butorides striata  
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GE Great Egret Ardea alba  
BB Blue-tailed Bee-eater Merops philippinus R 
LE Little Egret Egretta garzetta  
CM Common Myna Acridotheres tristis  
CK Common Kingfisher Alcedo atthis S 
BO Black-naped Oriole Oriolus chinensis  
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Figure 1：current location of marshland in Kranji 
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Figure 2: location of monitoring point 

 
 
 


