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ABSTRACT 

Sandy beach is an important ecosystem for most coastal and intertidal animals 
especially for the waders and crustaceans such as crabs. The aim for this study 
was to identify the species of sand bubbler crabs and to compare the crustacean 
prey abundance in relation to anthropogenic disturbance level, existence and 
breeding condition of the Malaysian Plovers. This study was conducted from 6th 
July to 8th July 2018 in Tanjung Resang beach, Mersing, Johor. In overall, 15 
sampling points were set along a transect on the beach. The abundance of crabs 
was estimated by counting the number of crab burrows within one meter square 
quadrats. Results showed that the species of sand bubbler crabs found on the 
beach was most likely Dotilla wichmanni. Kruskal-Wallis H test indicated that 
there was a highly significant difference in the number of crab burrows at different 
sampling points. A Mann-Whitney U test showed that different anthropogenic 
disturbance level did affect the number of crab burrows at different points. The 
points with presence and absence of the Malaysian Plovers had also significant 
difference in the crab burrow density. However, the Mann-Whitney U test found 
that the points with breeding-pairs and non-breeding individuals of the plovers 
had no significant difference in the number of crab burrows. Tourism development 
and anthropogenic disturbance may affect the crab survival ability and in turn 
altered the occurrence and feeding behaviour of the Malaysian Plovers. 
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ABSTRAK 

Kawasan pantai berpasir adalah ekosistem yang penting untuk kebanyakan 
haiwan yang tinggal di situ terutama untuk burung pesisir dan krustasea seperti 
ketam. Tujuan kajian ini adalah untuk mengenalpasti spesies ketam dan untuk 
membandingkan kelimpahan mangsa krustasea mengikut tahap gangguan 
antropogenik, kewujudan dan keadaan pembiakan  Rapang Pasir. Kajian ini 
dijalankan dari 6 Julai hingga 8 Julai 2018 di pantai Tanjung Resang, Mersing, 
Johor. Sebanyak 15 tapak pensampelan telah ditetapkan sepanjang transek di 
pantai. Bilangan ketam telah dikira berdasarkan kepada jumlah lubang ketam 
dalam kuadrat satu meter persegi. Rapang Pasir telah dikenalpasti melalui 
pemerhatian manakala ketam yang ditangkap dipelihara menggunakan alkohol 
untuk pengenalpastian selanjutnya. Keputusan menunjukkan bahawa spesies 
ketam yang terdapat di pantai  kemungkinan besar adalah Dotilla wichmanni. 
Ujian Kruskal-Wallis H menunjukkan bahawa terdapat perbezaan yang sangat 
ketara dalam jumlah lubang ketam pada tapak pensampelan yang berbeza. Ujian 
Mann-Whitney U menunjukkan bahawa tahap gangguan antropogenik yang 
berbeza telah mempengaruhi bilangan lubang ketam pada tapak pensampelan 
yang berbeza. Selain itu, tapak dengan kehadiran dan ketiadaan Rapang Pasir 
juga mempunyai perbezaan ketara dari segi kepadatan lubang ketam. Walau 
bagaimanapun, ujian Mann-Whitney U mendapati bahawa tapak yang ada 
pasangan pembiakan dan individu yang tidak membiak tidak mempunyai 
perbezaan yang signifikan dalam jumlah lubang ketam. Pembangunan 
pelancongan dan gangguan antropogenik mempengaruhi kemandirian ketam 
dan seterusnya mengubah kejadian dan perilaku makan Rapang Pasir. 
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CHAPTER ONE 

INTRODUCTION 

1.1. General Background 

Coastal areas are transitional areas between the land and sea which are 

characterized by a high biodiversity and they include some of the richest and most 

fragile ecosystems on earth. Like other ecotones, they exhibit a sharp gradient 

both in biotic and environmental factors, mainly related to substrate coherence 

and salinity, wind, salt spray and wave regime, which differ with distance from the 

water and topographic sheltering (Acosta et al., 2007). This steep gradient makes 

them highly dynamic systems deeply influenced by environmental stressors and 

drivers (Barbour, 1992), but at the same time, as abiotic patterns change within a 

short distance, it is responsible for the high level of ecological diversity, 

environmental heterogeneity and for the coexistence of different communities 

within a relatively limited space including composition of waders and crustacean 

communities. (Frederiksen et al., 2006). Waders and crustacean organisms are 

the main constituents for formation of different communities in the coastal area. 

 

Worldwide, 40 more bird species are now classified as having a higher risk of 

extinction in the 2015 International Union for Conservation of Nature (IUCN) Red 

List. Besides the vultures, these include many wading shorebirds, and other 

iconic species like Helmeted Hornbill, Swift Parrot, Atlantic Puffin, and European 

Turtle-dove. The Malaysian Plover is one of the endangered shorebird
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species. Although nearly half of the threatened shorebird species breed in tropical 

areas, little research has been conducted on the conservation and ecology of 

these species (Yasué, 2006). The most dominant factor which contributes to the 

global loss of the species is anthropogenic habitat disturbance (Yasué, 2006). 

With some of the world’s fastest growing economies, high human densities in 

coastal areas have led to increasing threats to these waders. Coasts offer 

recreational activities such as swimming, fishing, surfing, boating, and sunbathing 

for tourists. This leads to destruction and loss of habitat of variety of coastal 

organisms. Coasts also face many human-induced environmental impacts. The 

human influence on climate change is thought to contribute to an accelerated 

trend in sea level rise which threatens coastal habitats. 

 

The Malaysian Plovers are among the wader species which primarily threatened 

by tourism development on the beach at their breeding habitat and such 

development affects their habitat selection and breeding success which are linked 

to the changes in prey abundance. In terms of habitat use, Placyk and Harrington 

(2004) indicated that densities of foraging waders are highest on intertidal 

habitats sheltered from coastal wave and at which densities of benthic (burrowing) 

and epifauna (surface-dwelling) prey are high. The common preys of the 

shorebirds include crabs. For the Malaysian Plover, sand bubbler crab is its main 

prey. The crabs which are present in sandy beaches spending most of their time 

inside their burrows in shifting sand. The location where the sand crabs live is 

specifically the area of intertidal zone along the sandy beach. Organisms that live 
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in the intertidal zone must be able to live in a wide range of temperature, light and 

tidal conditions.        

 

The habitat requirements demanded by intertidal organisms and shorebirds are 

influenced by the negative impacts resulted from tourism activities. Coastal 

pollution is also a persistent problem. Pollution can occur due to severe natural 

events such as hurricanes or floods, illegal dumping, accidental oil spills, and 

solid waste trash left behind by people. Trash and other solid materials that reach 

rivers, bays, estuaries and oceans may eventually wash up on beaches. Other 

sources of pollution include trash, fishing nets and lines in the ocean. These 

plastic, rubber, foam materials, and metals take hundreds of years to break down. 

Shorebirds and invertebrates are sometimes killed by the ingestion of non-

biodegradable materials that they have mistaken for food on the beach. Besides 

that, some of them even died from entanglement in fishing nets. 

 

Negative impacts resulted from tourism, environmental factors (e.g. climate 

change, monsoon, hurricanes), human disturbance and other sources are 

believed to affect the population of crabs which inhabit mostly the intertidal zone 

on the sandy beach. A decline in the crustacean prey abundance over the beach 

will in turn influence the distribution and occurrence of predator. The Malaysian 

Plovers which mainly depend on crustacean organisms on the beach for feeding, 

may need to change their habitat repeatedly due to paucity of food sources. 
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1.2 Problem Statement 

Many waders around the world are endangered and some are listed as 

threatened species although they are important contributor to ecosystem goods 

and functions. As predators of invertebrates, shorebirds have a function in 

regulation of aquatic, benthic and infaunal communities. Shorebirds are an 

important part of coastal food webs, as they are major consumers of invertebrates. 

Shorebirds that feed on benthic invertebrates play an important role in 

maintaining a balance within benthic communities (Moreira, 1997).  Shorebirds 

also play a significant role in nutrient cycling, by depositing guano and food 

remains and influencing the growth of plants, especially on island ecosystems. 

Besides that, shorebirds are important in the transport of seeds from the mainland 

to islands.  Through their role in nutrient deposition and seed transportation, 

shorebirds are likely to make a contribution in erosion regulation in coastal and 

island ecosystems.  

 

Sandy tropical beaches are significant habitats for a variety of marine species but 

at the same time these beaches also have economic value. This value causes 

increased industrial development occurring in the coastal area, the most crucial 

habitats for shorebirds are being degraded and sometimes removed altogether. 

Beaches are rapidly being converted into resorts, restaurants and seawalls to 

meet the demands of international and domestic tourism (Yasué & Dearden, 

2006). Shorebirds are vulnerable to a range of threats result from the increased 

industrial development including degradation and loss of habitats across their 
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entire distributional range. Beach degradation resulted from tourism development 

not only causes a decline in waders population but also crustacean organisms 

living along the sandy beaches. Despite the tourism industry is growing in coastal 

areas, there are only a few studies examined the potential impacts of human 

disturbance on habitat of shorebirds in the tropics.  During the breeding season, 

many resident shorebirds are beach-nesters, they are susceptible to considerable 

human disturbance impacts, predation and disturbance by domestic, feral and 

wild animals. 

 

As geographically located along the east coast of Peninsular Malaysia, Tanjung 

Resang beach in Mersing, Johor is being developed to become an attractive area 

to tourists. Although not as well-known as other east coast seaside areas, 

Tanjung Resang still draws a huge number of tourists. Tourism development in 

the area may influence habitat selection of the Malaysian Plover. This is because 

such development can lead to disturbance and alterations of habitat structure that 

may threaten not only the beach-nesting waders but also the crustacean 

organisms living on the beaches. In areas with high concentrations of tourist 

activities, waste disposal is a serious problem and improper disposal can be a 

major despoiler of the natural environment including rivers, ocean, scenic areas 

and sandy beach. Litters such as bottles and plastic sacks can create harmful 

environment to the intertidal crab species. Plastic poses threat to the crabs by 

depleting their nutrients and blocking their stomachs and intestines. Crabs may 

© C
OPYRIG

HT U
PM



 

6 
 

also crawl into the bottles looking for food and water and become stuck thereby 

slowly die from starvation and illness.  

 

Intertidal crabs occupy and live inside the burrows in the intertidal zone. Frequent 

use of trail and trampling of the sand particles can eventually cause damage to 

small crustaceans and their habitat. Such damage can be even more extensive 

when visitors frequently stray off established trails. Trampling by visitors has been 

perceived to have a greatest impact on local crustacean populations. 

Consequently, increased tourism activities on the sandy beach area is expected 

to give impacts on Malaysian Plovers with respect to decrease in crustacean prey 

abundance. 

 

1.3 Objectives 

The objectives of this study were: 

a) To compare the crustacean prey abundance at sites with different 

anthropogenic disturbance level at Tanjung Resang, Johor. 

b) To compare the crustacean prey abundance among sites with breeding 

pairs and non-breeding individuals of the Malaysian Plover. 

c) To identify the species of sand bubbler crabs which were present on the 

beach. 
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