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ABSTRACT

Mangroves and mudflats play an important role in enriching the intertidal habitats with
benthic communities for waterbirds to feed. Thus, the degradation of these intertidal
habitats due to coastal reclamation might indirectly impact the prey availability and
the populations of coastal waterbirds in South West Johor Coast. With more avian
studies in Johor concentrated on forest birds, waterbird studies in coastal areas
remained critically scarce in diversity documentation and feeding ecology aspects.
This contributes to a huge gap in the conservation of waterbirds in the coast of Johor.
Therefore, this research was conducted to study the diversity and abundance of
waterbirds, their relationship with prey availability, and their feeding behaviour and
diet composition. The study was conducted in three coastal mudflat sites along the
South west Johor coast from November 2020 to May 2021. The direct observation
technique was used to determine the abundance and feeding behaviour of waterbirds,
meanwhile, benthic core sampling method was used to assess the availability of prey
in all study sites. A total of 3,717 waterbird individuals comprised of 17 species were
recorded in all three study sites. Apart from that, the study confirmed a positive
numerical relationship between the abundance of waterbirds and the prey availability
(R?=0.501). Overall, this study reveals that the feeding behaviour of the coastal
waterbirds are highly influenced by their morphology. Large waterbirds recorded a
higher percentage of successful attempts, even though lower feeding rates and shorter
feeding times were measured. All this evidence pointed out that larger waterbirds are
more efficient at feeding and fulfilling their energy requirement. At present, the results
of this study will serve as an important baseline data as references for future studies

on the conservation of coastal waterbirds along the South West Johor Coast.
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ABSTRAK

Paya bakau dan tanah lumpur memainkan peranan yang penting dalam
memperkayakan habitat di zon pasang surut dengan komuniti bentos untuk sumber
makanan burung air. Justeru, degradasi habitat dia zon pasang surut yang disebabkan
oleh penambakan tanah di persisiran pantai secara tidak langsung memberi impak
kepada ketersediaan mangsa dan populasi burung air di pesisiran pantai di Pantai Barat
Daya Johor. Dengan kajian burung di Johor yang lebih tertumpu kepada burung hutan,
kajian mengenai burung air di persisiran pantai masih sangat terhad dalam aspek
dokumentasi kepelbagaian burung dan ekologi pemakanan mereka. Hal ini telah
menyumbang kepada jurang yang besar dalam konservasi burung air di persisiran
pantai Johor. Oleh itu, kajian ini dijalankan bagi mengkaji kepelbagaian dan
kelimpahan burung air serta hubungannya dengan ketersediaan mangsa dan mengkaji
tingkah laku tabiat pemakanan dan komposisi makanan burung air. Kajian ini
dijalankan di tiga kawasan persisiran pantai berlumpur di sepanjang Pantai Barat Daya
Johor dari November 2020 sehingga Mei 2021. Teknik pemerhatian secara langsung
telah digunakan bagi menentukan kelimpahan burung air dan tingkah laku tabiat
pemakanan burung air, manakala, kaedah persampelan teras bentos telah digunakan
untuk menaksir ketersediaan mangsa di semua kawasan kajian. Sebanyak 3,717
individu burung air terdiri daripada 17 spesies telah direkodkan di ketiga-tiga kawasan
kajian. Selain itu, kajian ini menunjukan hubungan yang positif antara kelimpahan
burung air dan ketersediaan mangsa (R?=0.501). Keseluruhannya, Kkajian ini
menunjukkan bahawa tingkah laku tabiat pemakanan burung air amat dipengaruhi oleh
morfologi mereka. Burung air yang besar merekodkan peratusan yang tinggi bagi
percubaan yang berjaya walaupun mempunyai kadar pemakanan yang rendah dan
masa makan yang pendek. Kesemua bukti menunjukkan bahawa burung air yang besar
adalah lebih efisyen dalam pemakanan dan memenuhi keperluan tenaga. Di masa
hadapan, dapatan kajian ini boleh menjadi data asas yang penting serta rujukan bagi

kajian konservasi burung air persisiran pantai di sepanjang Pantai Barat Daya Johor.
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CHAPTER 1

INTRODUCTION

1.1 Research background

The coastal wetland is one of the integral parts of Malaysia’s landscape that plays a
crucial part in maintaining the distribution of avifauna in Malaysia. Out of the 672
Important Bird Areas (IBAs) that have been identified within Southeast Asia, 181
(26.9%) of them are from the coastal wetlands cover areas (Yong et al., 2022). In
particular, Malaysia holds the third-largest number and area of IBAs with coastal
wetlands (15 sites with total cover of 4,316 km?) after Indonesia and Myanmar (Yong
et al., 2022). The west coast of Peninsular Malaysia (Malacca Strait) and Sumatra
collectively hold the most extensive areas of intertidal flats, mangroves, and associated
wetlands in Southeast Asia, and these areas have significant congregations of
migratory waterbirds (Crossland et al., 2006; Wei et al., 2006; Igbal et al., 2010).

Waterbirds are usually confused with shorebirds when it comes to their
definition. Waterbirds are any bird species, including egrets, shorebirds, herons,
cranes, terns, ducks, rails, and ibises, that live near bodies of water (Laviad-Shitrit et
al., 2019). Meanwhile, shorebirds are a group of bird species generally belonging to
the order Charadriiformes that inhabit open areas of the coastline, including beaches,
mudflats, grasslands, and wetlands (Zhang et al., 2019). In this study, the term
“waterbird” refers to any bird species that perform all ecological activities within the
shoreline system (Mendonca et al., 2007; Zakaria et al., 2009).

Waterbirds play a vital role in the enrichment of biodiversity of wetlands.
Almost 10% of the world’s avian species depend completely on wetland systems, and

some species use the wetlands at some life cycle stages (Williamson et al., 2013).
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Furthermore, migratory waterbirds, especially shorebirds, rely on these habitats as
stopover sites within their flyways during migration. The large coastal area in Malaysia
offers ideal foraging and roosting habitat for many species of migratory waterbirds
during the winter and migration seasons. Thus, their population change is often used
to reflect the wetland conditions (Sutherland et al., 2012; Murray et al., 2015) as it was
estimated that between 60,000 to 100,000 migratory coastal waterbirds used the
coastal wetlands of Malaysia during the non-breeding season (Wei et al., 2006)

Intertidal mudflats are important feeding areas for coastal waterbirds for
various reasons. These areas are often hosting rich benthic communities and a high
abundance of potential food sources for waterbirds (Meijer et al., 2021). Most of the
infauna and epifauna prey in the mudflat sediment are the primary food resources for
coastal waterbirds (Bowgen et al., 2015). Therefore, the waterbird’s densities are often
matched with the distribution of their preferred prey species (Zharikov & Skilleter,
2004). Studies on the relationship between coastal waterbird density and prey density
in mudflat areas are still lacking in Malaysia. The previous study in Kuala Gula, Perak,
had shown a positive correlation between bird density and macrobenthos density
(Lomoljo et al., 2010). The study also reported that the high abundance of waterbirds,
species diversity, species richness and species evenness was based on the quality and
quantity of habitat available, as the waterbirds had been observed to switch their
current habitat to take advantage of prey resources and maximize their foraging
efficiency. Optimal foraging theory predicts that animals should forage on prey with
the most energy content relative to foraging effort (Pyke et al., 1977). Therefore, the
density of coastal waterbirds that forage in intertidal mudflats should increase with
prey availability (Finn, 2010).

However, as the waterbird species are highly dependent on wetlands habitats
for their survival, the reduction of wetlands, especially intertidal coastal (Camacho et
al., 2016) and mangroves (Giri et al., 2011; Hamilton & Casey, 2016), has led to the
extinction and threat of many species. The issue has reduced the distribution and
abundance of waterbirds and prey availability (Brandis et al., 2009). Since many
waterbird populations often use the same area to forage simultaneously, these sites act
as a geographic bottleneck, where environmental and anthropogenic influences are
strongest (Warnock, 2010). Many migratory waterbirds on the west coast of Peninsular

Malaysia have also reportedly declined dramatically (Wei et al., 2006). This applies
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particularly to the states of Perak and Selangor, with a reported decline of over 50% in
the last twenty years.

Habitat loss and degradation, especially along the East Asian- Australasian
Flyway (EAAF), have been the prime reason behind these declines (Barter, 2002; van
de Kam et al., 2010). Along with climate effects derived from global changes (Erwin,
2009), wetland loss has driven negative effects on biodiversity by a reduction of
potential and available foraging habitats for waterbirds (Quesnelle et al., 2013), and
this directly impacts the ecologically dependent species (Zwarts et al., 2009; Ma et al.,
2010; Murray et al., 2014). A previous study by van de Kam et al. (2004) indicated
that many waterbird species could not adapt and shift their feeding and nesting areas
due to habitat degradation, as they are extremely reliant on a particular site. Those
species and individuals that eventually relocated face an increase in competition with
waterbirds already at the site, leading to an increase in mortality or a reduction in
fitness. It became worst when through time, waterbirds were forced to evolve into
opportunist species, utilizing abandoned mines, lakes, and ponds, taking advantage of
whatever resources they could find in their range, as the number of accessible habitats
for foraging and nesting had declined (Ismail & Rahman, 2012).

Apparently, the importance of wetlands as staging and foraging areas for
waterbirds and their global decline has earned the concerns and attention of
conservationists, scientists, politicians and the public. Government agencies, non-
governmental organizations, and other international organizations have pursued efforts
to conserve and protect waterbirds and wetlands. The abundance of waterbirds has
been observed to be significantly related to the protection of natural habitats, as
reported in the well-known Ramsar sites around the world (Rahman & Ismail, 2018).
In addition, several key wetland sites for migratory birds have been recognized as
Important Bird and Biodiversity Areas (IBAs) by Birdlife International. Many of these
areas have also been designated as protected areas at the national level and have been
converted into national parks and bird sanctuaries. These efforts are always moving
along with ongoing research and surveys to achieve the objectives and increase the
conservation efforts of the waterbirds and their habitats.

Understanding the waterbirds' feeding ecology, especially the interaction
between the bird and their prey, helps to guide habitat conservation and accountable

development decisions (Jardine et al., 2015). The issues on habitat conservation
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require the attentiveness of stakeholders in order to cooperate and coordinate the

actions, especially in terms of management and protection of significant sites.

1.2 Problem statement

With its long coastline, the intertidal wetland is one of Malaysia’s dominant habitat
types. The multiple functions supported by the intertidal wetland have unfortunately
led to its extensive exploitation (UNEP, 2001). These coastal ecosystems, especially
mangrove forests, have the highest loss rate in developing countries and Malaysia. The
destruction rate was estimated to increase by about 1% or 1282 hectares per year since
1990 (Omar, 2012). Mangroves are cleared for coastal development, aquaculture,
timber and fuel production (Polidoro et al., 2010). Similar to the fast pace urbanization
at the global level, the loss of mangroves in Johor is the third largest in Malaysia, after
Selangor and Pahang states (Kuenzer et al., 2011). The intertidal landscapes along the
South West Johor coast are continuously being cleared via massive coastal reclamation
works for housing, industrial buildings, ports, and power plants (Kanniah et al., 2015).

The three study sites chosen in this study were shown to have received different
intensities of coastal reclamation activities. In Tanjung Piai National Park, the nearby
reclamation land was built close to the breakwaters previously built to reduce wave
energy and halt erosion along the shore. The presence of this reclamation land has
cause localized current speed to increase, thus leading to more erosion events (Tan et
al., 2021) that further disturbed the growth of existing mangroves (Awang et al., 2014).
Approximately 70 hectares of mangrove forests have been reportedly diminished due
to erosion over two decades ago in Tanjung Piai National Park (Perbadanan Taman
Negara Johor, 2007).

Similar cases are currently happening on the Pontian Kechil coast, as this
coastline has been reclaimed and extended for economic and recreational purposes.
Land reclamation is the main factor causing the reduction of tidal flat areas (Zhao et
al., 2020) and simultaneously the reduction of foraging ground for waterbirds. Due to
the expansion of coastal land, the mudflat areas remained unexposed even at low tide,
consequently forcing the waterbirds to fly to other areas to forage. Meanwhile, the
coastline habitats in Muar, including mangroves and mudflat ecosystems, are

jeopardized as a new development project of an energy hub and deep-sea port, called
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The Maharani Energy Gateway, has been proposed in that area. This project involved
large-scale reclamation activities, notably creating three man-made islands that are
located very close to the shore (Golden Ecosystem Sdn. Bhd., 2022). The impacts of
this project are highly concerned and may affect not only the local community in Muar
but also wetland-dependent species. Although the project will not directly impact the
waterbird along the Muar coast, the reclamation activities may alter and disrupt the
mangroves and mudflats which are extremely important foraging and roosting grounds
for them. According to the Environmental Impact Assessment report on the project,
some of mangrove areas along the Muar coast may experience altered tidal flushing
which can deteriorate the health of the mangroves in the area due to irregular flooding
(Golden Ecosystem Sdn. Bhd., 2022). Furthermore, as the reclamation project will
completely transform the site from a marine to terrestrial habitat, all the existing
sedentary benthic organisms in which the main food source for waterbirds will be
annihilated.

Several studies have highlighted the adverse impacts of coastal reclamation,
including the detrimental effects on the ecosystems and the organisms these systems
are supporting and, consequently, the impacts on humans (Yang et al., 2011, Wang et
al., 2012). The degradation of the foraging habitat of waterbirds may have a critical
impact on their feeding ecology. This factor may be the main cause of the decline in
waterbird populations (Hua et al., 2015; Piersma et al., 2016). Therefore, as the next
step to investigate the anthropogenic impacts on the waterbird species that are endemic
along the South West Johor coast, a strong foundation of research evidence regarding
waterbirds, especially on their diversity, distribution and feeding ecology, should be
taken seriously.

In general, previous research on waterbirds in Malaysia primarily focused on
waterbirds populating non-coastal wetlands (Ismail et al., 2012; Ismail & Rahman,
2012; Rajpar & Zakaria, 2012; Rajpar & Zakaria, 2013; Rajpar & Zakaria, 2014). On
the other hand, coastal waterbird studies were mainly aimed at obtaining basic
information on species diversity and distribution, with most of the data coming from
the annual inventory, census, and checklist. Only in recent years, a few studies on the
feeding ecology of coastal waterbirds were conducted by Ismail and Rahman (2016)
in Kuala Gula Bird Sanctuary and Norazlimi and Ramli (2015) in Pantai Jeram and
Pantai Remis, Selangor. Plenty of baseline data have been collected throughout the

decades by the Malaysian Nature Society (MNS), focusing on the distribution and
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abundance of waterbirds from a few sites along the South West Johor coast. Despite
the abundance of checklists on waterbirds in coastal wetlands, several aspects of
ecological studies remain unresolved. The assessment of collected data is frequently
limited to the percentage of species or family lists targeted for investigation. The
correlation and relationship between waterbird abundance and factors affecting their
distribution are still poorly known. Moreover, there is also a lack of rigorous scientific
studies on the feeding ecology of waterbirds in those areas. To date, only a study
reported on the bird diversity in Tanjung Piai National Park has been published
(Yatim-Mustafar et al., 2019). Besides that, three observation studies on coastal birds
in Tanjung Laboh, Johor focusing on the species composition within different
microhabitats, potential of avian tourism and the foraging ecology of birds utilizing
the mudflat of Tanjung Laboh, were carried out and reported by Mokhter et al. (2021),
Jien et al. (2021) and Fauzi & Norazlimi (2021), respectively. Meanwhile, an
assessment on the abundance and diversity of coastal island bird was carried out by
Mokhter & Norazlimi (2020) in Pulau Tinggi Marine Park, Johor. However, none of
these previous studies touched on the critical aspect of the feeding ecology, in other
words, the prey population.

In particular, there is a lack of information on waterbirds’ diets, foraging rates,
and prey availability in this region. Therefore, besides reinforcing the conservation
efforts through surveys and checklists only, it is also crucial to understand their feeding
ecology, as this factor is essentially linked to its population dynamics and helps in
understanding the contrasting trophic interactions, such as prey selection, evolution,
predation, and energy transfer within and between ecosystems (Braga et al., 2012).
This type of ecological information is critical for the survival of species and
ecosystems. Therefore, extensive research is needed to gain a comprehensive
understanding of ecology. The feeding ecology is often characterized by food
selection, habitat preference and prey capturing techniques or behaviour employed by
avian species from a particular habitat (Danchin et al., 2008; Aboushiba et al., 2013).
Hence, this study aims to investigate the waterbird’s diversity and some aspects of
their feeding ecology, including prey availability, feeding behaviour and diet

composition.



1.3 Research objectives

The objectives of this study are as follows:

i. To evaluate the abundance and diversity of waterbird species, and their
relationship with prey availability in the three selected coastal mudflat sites
along the South West Johor coast.

ii. To describe the feeding behaviour and diet composition of waterbird
populations that are utilizing the three coastal mudflat sites located along the
South West Johor coast.

1.4 Significance of the study

Intertidal flats, also known as mudflats, are extremely important feeding areas for
coastal waterbirds for various reasons. These productive habitats offer a wide diversity
and a high abundance of potential food (Warnock et al., 2010). As mudflats are tidally-
structured environments, waterbirds can only feed when the mudflat becomes exposed
and accessible to forage (van de Kam et al., 2004). The movement of waterbirds across
the exposed intertidal flats area also integrates information on the distribution of food
resources (Escudero et al., 2012). The distribution and behaviour of waterbirds within
and across mudflats could reflect the current and long-term changes in ecological
conditions (Mathot et al., 2018). Therefore, studies on waterbird diversity and
abundance along the coastal area of the South West Johor coast are important for
developing a sound management plan for conservation purposes. This might become
one of the most important baseline data to provide the historical point of reference for
the next conservation actions of coastal waterbirds along the South West Johor coast
if any development occurs. The ornithological information obtained can also be used
to indicate and directly answer the effects of environmental changes due to land
reclamation activities on the waterbirds population and its feeding ecology in the three
study sites.

The ecosystem functioning and ecosystem services supported by intertidal
mudflat have provided a rationale for conservation over the past decades (Cabello et
al., 2012). Across the globe, intertidal mudflat habitats are the most important

foraging, staging and breeding areas to millions of waterbirds (Delany et al., 2009).
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Apart from that, intertidal mudflats functions in nutrient cycling, erosion protection
and carbon sequestration (Foster et al., 2013). The soft flats provide natural coastal
erosion defence by dissipate wave energy, lowering water velocities and shear the
stress on the estuary bed (Spalding et al., 2014). Research suggest that waterbirds
could have significant direct and/or indirect effects on ecosystem function of intertidal
mudflat via the impacts of feeding on macrofauna, disturbance and reworking
sediments (Mathot et al., 2018). The ecology of intertidal mudflats is complex,
therefore, the design of effective protection and restoration measures needs to be based
on solid ecological knowledge at the local scale, such as waterbird’s habitat used, prey
availability and feeding ecology (Hua et al., 2015). Considering the lack of detailed
studies on the feeding ecology of coastal waterbirds in Johor, especially on their diet
composition, this study is considered one of the most important components for the
management of coastal waterbirds on the South West Johor coast. Given the current
reduction and modification of waterbirds' feeding areas, it is necessary to understand
the processes that determine what the waterbirds are eating and how they are selecting
their food sources, and thus to predict the likely effects of such changes on their
habitats.

Goal 3, stated in the National Policy on Biological Diversity 2016-2025
(NPBD, 2016), mentioned that at least 10% of coastal and marine areas should be
protected by 2025 through a representative system of protected areas and other
effective area-based conservation measures. To conserve and protect nature in general,
in addition to preventing species extinction, we need to know their ecology, for
example, how they all fit together, what their habitat requirements are, how they
interact, and what minimum population sizes are required to ensure their survival
(Litvaitis, 2000; Ahlbeck et al., 2012). Comprehensive and coordinated conservation
actions are needed from the government, civil society, donors, and corporate sectors
since around 62% of IBA in Malaysia are still not officially protected (Yeap et al.,
2007). This step can only be done by having a solid foundation of scientific knowledge,
especially on the diversity of waterbirds and their feeding ecology. The data collected
in this study can also help decision-makers and stakeholders review and, where
possible, expand national protected area systems to fill the gaps in the coverage of the
IBA network.



1.5 Scope of the study

The scope of this study was to evaluate the waterbirds in three coastal sites along the
South West Johor coast (hamely Tanjung Piai National Park, Pontian Kechil coast and
Muar coast), mainly in terms of diversity and feeding ecology. The duration of this
study was for six months, with two months interval set for each study site. The feeding
ecology of waterbirds was focused on their feeding behaviour and diet composition,
as well as prey availability at the three study sites. The direct count method was used
to determine the species composition, and the abundance of waterbird's individuals
and species diversity for each site was analysed using Paleontological Statistics
software (PAST) (Hammer & Harper, 2006). The number of individuals of each
species was counted and recorded for each study site. However, the probability of
repeated counts is high because the waterbird individuals are not marked. Therefore,
the average number of individuals counted per interval session was instead calculated
to minimize the risk of double counting.

At the same time, focal observations were used to study the waterbirds' diet
composition and foraging behaviour, including their foraging techniques and prey of
the waterbirds. Three distinguished techniques are observed in the feeding patterns of
waterbirds: (i) tactile hunting species, in which the birds forage as they walk and throb
their bill to the substrate continuously, (ii) visual feeding species, in which the birds
visually detect and catch their preys, and (iii) pause-travel species, in which the birds
scan the area and peck at the prey in a stop-run-stop manner once they had detected it.
On the other hand, macroinvertebrate collection was conducted using sediment cores

to determine prey availability in each plot.



CHAPTER 2

LITERATURE REVIEW

2.1 Diversity of avifauna in Malaysia

As in most animal groups, the diversity of bird species is the greatest in tropical
regions, specifically near the equator and decreases in areas toward the poles
(Hillebrand, 2004; Schumm et al., 2019). Tropics are surrounded by 25 biodiversity
hotspots in the world that are home to 2821 endemic birds (Myers et al., 2000),
including Tropical Andes, Madagascar, Caribbean, Indo-Burma, Western Ghats and
Sri Lanka, Wallacea, Philippines and Sundaland (Brummit & Lughadha, 2003). In
addition, the Sundaland region that encompasses Peninsular Malaysia on the Asian
mainland, Borneo, Sumatra, Java and its surrounding islands is the home to about 139
species of bird that are endemics to this region (Myers et al., 2000). The latest number
of bird species documented in Malaysia is 847 (Puan et al., 2020), with Peninsular
Malaysia harbouring more than 670 species (MNS Bird Conservation Council, 2015)
that range from endemic and resident to migratory and vagrant. Like other tropical
countries, Malaysia possesses a wide variety of habitats, with plentiful resources that
lead to the harbouring of a high number of avian species. In fact, Malaysia ranks among
the 12 mega-diverse countries which contain about 70% of the world’s species
(Ministry of Natural Resources and Environment, 2015).

Different species of birds require different natural habitats (Tu et al., 2020).
The productive environments in natural habitats offer high availability of food sources
and wide ranges of habitat niches to support a diverse variety of bird species living in
those particular habitats. Blessed with a vast array of ecosystems, the tropical

rainforest constitutes the core of biodiversity in Malaysia, a unique natural heritage



102

REFERENCES

Aarif, K. M. (2009). Some aspects of feeding ecology of the Lesser Sand Plover
Charadrius mongolus in three different zones in the Kadalundy Estuary, Kerala,
South India. Podoces, 4(2), pp. 100-107.

Abdoul, B. H. A. (2017). Comparison of waterbird species composition and habitat
characteristics of two different wetlands of Malaysia. Journal of Ecology and
The Natural Environment, 9(7), pp. 124-131.

Abdullah, S. A., & Nakagoshi, N. (2007). Forest fragmentation and its correlation to
human land use change in the state of Selangor, peninsular Malaysia. Forest
ecology and Management, 241(1-3), pp. 39-48.

Abdullah, S. A., & Nakagoshi, N. (2008). Changes in agricultural landscape pattern
and its spatial relationship with forestland in the State of Selangor, peninsular
Malaysia. Landscape and Urban Planning, 87(2), pp. 147-155.

Abilhoa, V., Braga, R. R., Bornatowski, H., & Vitule, J. R. (2011). Fishes of the
Atlantic Rain Forest streams: ecological patterns and conservation. Changing
diversity in changing environment, 1, pp. 259-282.

Aboushiba, A. B. H., Ramli, R. & Azirun, M. S. (2013). Foraging behaviour of five
egret species in POME pond area at Carey Island, Peninsular Malaysia. the
Journal of Animal and Plant Sciences, 23(1).

Ahlbeck, I., Hansson, S., & Hjerne, O. (2012). Evaluating fish diet analysis methods
by individual-based modelling. Canadian Journal of Fisheries and Aquatic
Sciences, 69(7), pp. 1184-1201.

Ahmad, A., Maimon, A., Othman, M. S., & Mohd Pauzi, A. (2002). The potential of
local benthic macroinvertebrates as a biological monitoring tool for river water
quality assessment. In Proceedings of the Regional Symposium on Environment
and Natural Resources, 1, pp. 464-471.

Alam, M. M., Siwar, C., Murad, M. W., Molla, R. I. & Toriman, M. E. (2010). Socio

economic profile of farmers in Malaysia: Study on integrated Agricultural



103

development area in North West SelangorAlappatt, J. p. (2008). Structure and species
diversity of mangrove ecosystem. In Biodiversity and Climate Change
Adaptation in Tropical Island. Academic Press. Pp. 127-144.

Alwani, N. Z., Azman, S. M., Fauzi, F. N. M., Ruzman, N. H. A. & Munian, K. (2019).
Checklist of avifauna at selected corridors in Peninsular Malaysia. Journal of
Wildlife and Park, 34, pp. 105-117.

Amano, T., Székely, T., Koyama, K., Amano, H. & Sutherland, W. (2010). A
framework for monitoring the status of populations: an example from waterbird
populations in the East Asian-Australasian Flyway. Biological Conservation,
143, pp. 2238-2247.

Amat, J. A., & Green, A. J. (2010). Waterbirds as bioindicators of environmental
conditions. In Conservation monitoring in freshwater habitats. Dordrecht:
Springer, pp. 45-52

An, S., Li, H., Guan, B., Zhou, C., Wang, Z., Deng, Z., Zhi, Y., Liu, Y., Xu, C., Fang,
S., Jiang, J. & Hongli Li, H. (2007). China’s Natural Wetlands: Past Problems,
Current Status and Future Challenges, Ambio, 34(4), pp. 335-342.

Anderson, M. (1981). On optimal predator search. Theory Population Biology, 19, pp.
58-86.

Andrei, A. E., Smith, L. M., Haukos, D. A., & Johnson, W. P. (2007). Behavior of
migrant  shorebirds in saline lakes of the Southern Great
Plains. Waterbirds, 30(3), pp. 326-334.

Andrei, A. E., Smith, L. M., Haukos, D. A., Surles, J. G., & Johnson, W. P. (2009).
Foraging ecology of migrant shorebirds in saline lakes of the Southern Great
Plains. Waterbirds, 32(1), pp. 138-148.

Arshad, A. & Riak, K. M. (2004). Benthic macrofauna biomass of the migratory
shorebirds feeding ground in the intertidal wetland habitats, west coast of
Peninsular Malaysia. Ecology, Environment and Conservation, 10(3), pp. 225-
228.

Arzel, C., & Elmberg, J. (2015). Time use and foraging behaviour in pre-breeding
dabbling ducks Anas spp. in sub-arctic Norway. Journal of Ornithology, 156(2),
pp. 499-513.

Ashley, M. C., Robinson, J. A., Oring, L. W., & Vinyard, G. A. (2000). Dipteran
standing stock biomass and effects of aquatic bird predation at a constructed
wetland. Wetlands, 20(1), pp. 84-90.



104

Asmawi, M. Z. (2007). The effects of town planning system in the wetland
management Peninsular Malaysia. In Proceedings of the International Seminar
on Wetlands and Sustainability, Puteri Pan Pacific Hotel, Johor Bahru, Johor,
Malaysia. pp. 267-275.

Atkinson, P. W., Baker, A. J., Bennett, K. A., Clark, N. A., Clark, J. A., Cole, K. B.,
Dekinga, A., Dey, A., Gillings, S., Gonzélez, P. M., Kalsz, K. & Sitters, H. P.
(2007). Rates of mass gain and energy deposition in red knot on their final spring
staging site is both time-and condition-dependent. Journal of Applied
Ecology, 44(4), pp. 885-895.

Augenfeld, K. H., Franklin, S. B., & Snyder, D. H. (2008). Breeding bird communities
of upland hardwood forest 12 years after shelterwood logging. Forest Ecology
and Management, 255(3-4), pp. 1271-1282.

Awang, N. A., Jusoh, W. H. W., & Hamid, M. R. A. (2014). Coastal Erosion at
Tanjong Piai, Johor, Malaysia. Journal of Coastal Research, 71, pp. 122-130.

Baharuddin, N., Basri, N. B., & Syawal, N. H. (2018). Marine gastropods (Gastropoda;
Mollusca) diversity and distribution on intertidal rocky shores of Terengganu,
Peninsular Malaysia. Aquaculture, Aquarium, Conservation &
Legislation, 11(4), pp. 1144-1154.

Baker, M. C. (1979). Morphological correlates of habitat selection in a community of
shorebirds (Charadriiformes). Oikos, pp. 121-126.

Baker, M. C., & Baker, A. E. M. (1973). Niche relationships among six species of
shorebirds on their wintering and Dbreeding ranges. Ecological
monographs, 43(2), pp. 193-212.

Bakker, W., Ens, B. J., Dokter, A., van der Kolk, H. J., Rappoldt, K., van de Pol, M.,
... & Allen, A. M. (2021). Connecting foraging and roosting areas reveals how
food stocks explain shorebird numbers. Estuarine, Coastal and Shelf
Science, 259, pp. 107458.

Bamford, M., Watkins, D., Bancroft, W., Tischler, G. & Wabhl, J. (2008). Migratory
shorebirds of the East Asian-Australasian Flyway: population estimates and
internationally important sites. Oceania: Wetlands International. pp. 237.

Bao, Y., Wang, Q., & Lin, Z. (2011). Haemoglobin of the bloody clam Tegillarca
granosa (Tg-Hbl) is involved in the immune response against bacterial
infection. Fish & Shellfish Immunology, 31(4), pp. 517-523.



105

Barbosa, A. (1995). Foraging strategies and their influence on scanning and flocking
behaviour of waterbirds. Journal of Avian Biology, pp. 182-186.

Barbosa, A. (1997). Foraging strategy and predator avoidance behaviour: an
intraspecific approach. Acta Oecologica, 18(6), pp. 615-620.

Barbosa, A., & Moreno, E. (1999). Evolution of foraging strategies in shorebirds: an
ecomorphological approach. The Auk, 116(3), pp. 712-725.

Barter, M. A. (2002). Shorebirds of the Yellow Sea: importance, threats and
conservation status. Wetlands International Global Series 9. International
Waterbird Studies 12. (Canberra, Australia). Wageningen, the Netherlands:
Wetlands International.

Battley, P. F., & Piersma, T. (2005). Adaptive interplay between feeding ecology and
features of the digestive tract in birds. Physiological and ecological adaptations
to feeding in vertebrates, 81, pp. 201-228.

Battley, P. F., Poot, M., Wiersma, P., Gordon, C., Ntiamoa-Baidu, Y., & Piersma, T.
(2003). Social foraging by waterbirds in shallow coastal lagoons in
Ghana. Waterbirds, 26(1), pp. 26-34.

Baudains, T. P., & Lloyd, P. (2007). Habituation and habitat changes can moderate the
impacts of human disturbance on shorebird breeding performance. Animal
Conservation, 10(3), pp. 400-407.

Beauchamp, G. (2010). A comparative analysis of vigilance in birds. Evolutionary
Ecology, 24(5), pp. 1267-1276.

Beauchamp, G. (2014). Antipredator vigilance decreases with food density in staging
flocks of Semipalmated Sandpipers (Calidris pusilla). Canadian Journal of
Zoology, 92(9), pp. 785-788.

Beauchamp, G. U. Y. (1998). The effect of group size on mean food intake rate in
birds. Biological Reviews, 73(4), pp. 449-472.

Bednekoff, P. A., & Lima, S. L. (1998). Randomness, chaos and confusion in the study
of antipredator vigilance. Trends in Ecology & Evolution, 13(7), pp. 284-287.

Bednekoff, P. A. & Lima, S. L. (2005). Testing for peripheral vigilance: do birds value
what they see when not overtly vigilant? Animal Behaviour, 69(5), pp. 1165-
1171.

Beerens, J. M., Gawlik, D. E., Herring, G., & Cook, M. I. (2011). Dynamic habitat
selection by two wading bird species with divergent foraging strategies in a
seasonally fluctuating wetland. The Auk, 128(4), pp. 651-662.



106

Bellio, M., Minton, C., & Veltheim, I. (2016). Challenges faced by shorebird species
using the inland wetlands of the East Asian—Australasian Flyway: the little
curlew example. Marine and Freshwater Research, 68(6), pp. 999-1009.

BERNAMA. October 20, (2015). Melaka Undertakes RM12.5 billion Seafront
Reclamation & Port Development
Project. http://maritime.bernama.com/news.php?id=1181456&lang=en.
Accessed on 12 September 2022.

Bernardino, A. F., de Oliveira Gomes, L. E., Hadlich, H. L., Andrades, R. & Correa,
L. B. (2018). Mangrove clearing impacts on macrofauna; assemblages and

benthic food webs in a tropical estuary. Marine Pollution Bulletin 126, pp. 228-
235.

Beukema, J. J., Essink, K., Michaelis, H., & Zwarts, L. (1993). Year-to-year variability
in the biomass of macrobenthic animals on tidal flats of the Wadden Sea: how
predictable is this food source for birds? Netherlands journal of sea
research, 31(4), pp. 319-330.

Biljlsma, R. G., & de Roder, F. E. (1991). Foraging behaviour of Terek Sandpipers
Xenus cinereus. Waterbird Study Group Bull, 61, pp. 22-26.

BirdLife International (2022). Country profile: Malaysia. Retrieved on 1 April 2022,
from http://www.birdlife.org/datazone/country/malaysia.

Birdlife International. (2001). Threatened birds of Asia: The Birdlife International Red
Data Book. Cambridge, UK: Birdlife International.

BirdLife International. (2008). Threatened birds of the world. Retrieved on 1 October
2022, from www.birdlife.org/datazone/species.

Blair, L. (2001). Early Canadian surgery. A shorebird's-eye view. Canadian Family
Physician, 47, pp. 1033.

Bocher, P., Robin, F., Kojadinovic, J., Delaporte, P., Rousseau, P., Dupuy, C., &
Bustamante, P. (2014). Trophic resource partitioning within a shorebird
community feeding on intertidal mudflat habitats. Journal of Sea Research, 92,
pp. 115-124.

Boere, G. C., & Stroud, D. A. (2006). The flyway concept: what it is and what it
isn’t. Waterbirds around the world, pp. 40-47.

Boon, P. I, Allen, T., Carr, G., Frood, D., Harty, C., Mcmahon, A., ... & Yugovic, J.
(2015). Coastal wetlands of Victoria, south-eastern Australia: providing the

inventory and condition information needed for their effective management and



107

conservation. Aquatic Conservation: Marine and Freshwater
Ecosystems, 25(4), pp. 454-479.

Borgmann, K. L. (2011). A review of human disturbance impacts on waterbirds.
Retrieved on 21  January 2022, from Audubon  California,
www.sfbayjv.org/news-general.php.

Bowgen, K. M., Stillman, R. A. & Helbert, R. J. (2015). Predicting the effect of

invertebrate regime shifts on wading birds: insight from Poole Harbour, UK.

Biological Conservation, 186, pp. 60-68.

Braga, R. R., Bornatowski, H., & Vitule, J. R. S. (2012). Feeding ecology of fishes: an
overview of worldwide publications. Reviews in Fish Biology and
Fisheries, 22(4), pp. 915-929.

Brandis, K., Nairn, L., Porter, J., & Kingsford, R. (2009). Preliminary assessment for
the environmental water requirements of waterbird species in the Murray
Darling Basin. Sydney, NSW, Australia: University of New South Wales.

Broszeit, S., Langmead, O., Praptiwi, R. A., Creencia, L., Then, A. Y. H., Lim, V. C,,
... & Edwards-Jones, A. (2022). Ecosystem service provision by marine habitats
in Southeast Asia.

Brower, J. E., & Zar, J. H. (1977). Field and laboratory methods for general ecology.
Dubuque, 1A, USA: Wm. C. Brown Company Publishers.

Brummit, N. & Lughadha, E. N. (2003). Biodiversity: where’s hot and where’s not.
Conservation Biology, 17(5), pp. 1442-1448.

Burger, J., Carlucci, S. A., Jeitner, C. W., & Niles, L. (2007). Habitat choice,
disturbance, and management of foraging shorebirds and gulls at a migratory
stopover. Journal of Coastal research, 23(5), pp. 1159-1166.

Burger, J., Jeitner, C., Clark, K., & Niles, L. J. (2004). The effect of human activities
on migrant shorebirds: successful adaptive management. Environmental
Conservation, 31(4), pp. 283-288.

Burton, P. J. K. (1974). Feeding and the Feeding Apparatus in Waterbirds. London:
British Museum (Natural History)

Burton, P. J. K. (1986). Curlew’s bill: some anatomical notes. Bird Study 33, pp. 70.

Cabello, J., Fernandez, N., Alcaraz-Segura, D., Oyonarte, C., Pineiro, G. & Altesor,
A. (2012). The ecosystem functioning dimension in conservation: insights from

remote sensing. Biodivers. Conserv. 21, pp. 3287-3305.



108

Cahoon, D. R., McKee, K. L., & Morris, J. T. (2021). How plants influence resilience
of salt marsh and mangrove wetlands to sea-level rise. Estuaries and
Coasts, 44(4), pp. 883-898.

Camacho, V. V., Ruiz-Luna, A., & Berlanga-Robles, A. C. (2016). Effects of land use
changes on ecosystem services value provided by coastal wetlands: recent and
future landscape scenarios. J Coast Zone Manag, 19, pp. 418.

Carter, J. (1959). Mangrove succession and coastal change in South West
Malaya. Transactions and Papers (Institute of British Geographers), 26, pp. 79-
88.

Catry, T., Alves, J. A, Gill, J. A., Gunnarsson, T. G., & Granadeiro, J. P. (2014).
Individual specialization in a shorebird population with narrow foraging
niche. Acta Oecologica, 56, pp. 56-65.

Chan, S., Crosby, M. J., Islam, M. Z. & Tordoff, A.W. (2004). Important Bird Areas
in Asia: Key Sites for Conservation. Cambridge, UK: Birdlife International.

Chatterjee, A., Adhikari, S., Pal, S., & Mukhopadhyay, S. K. (2020). Foraging guild
structure and niche characteristics of waterbirds wintering in selected sub-
Himalayan wetlands of India. Ecological Indicators, 108, pp. 105693.

Chen, C. C., Liao, C. C., & Walther, B. A. (2022). Interspecific competition and
facilitation coexist in mixed-species bird flocks of montane coniferous forests in
Taiwan. Journal of Avian Biology, pp. €02947.

Chen, K. L. (2006). Study on migratory waterbirds and wetlands in the Yellow Sea.
Beijing, China: China Forestry Publish Press.

Choi, C. Y., Battley, P. F., Potter, M. A., Ma, Z., Malville, D. S. & Sukkaewmanee, P.
(2017). How migratory shorebirds selectively exploit prey at a staging site
dominated by a single prey species. The Auk 134, pp. 76-91.

Choi, Y. S., Kwon, I. K., & Yoo, J. C. (2007). Foraging habitat preferences of herons
and egrets. Journal of Ecology and Environment, 30(3), pp. 237-244.

Christianen, M. J. A., van Der Heide, T., Holthuijsen, S. J., van Der Reijden, K. J.,
Borst, A. C. W., & OIff, H. (2017). Biodiversity and food web indicators of
community recovery in intertidal shellfish reefs. Biological Conservation, 213,
pp. 317-324.

Chui, C. T. B., Rahim, F. A., Hassan, F. H., Musa, R., Yusof, J. M., & Hashim, R. H.

(2010). Exploring tourist experiencescape and servicescape at taman negara



109

(national park malaysia). International Journal of Trade, Economics and
Finance, 1(1), pp. 28.

Clark, J. R. (Ed.). (2018). Coastal zone management handbook. CRC press.

Colwell, M. A. (2010). Shorebird ecology, conservation, and management.
In Shorebird Ecology, Conservation, and Management. University of California
Press.

Colwell, M. A., & Landrum, S. L. (1993). Non-random shorebird distribution and fine-
scale variation in prey abundance. The Condor, 95(1), pp. 94-103.

Colwell, M. A., & Sundeen, K. D. (2000). Shorebird distributions on ocean beaches
of northern California. Journal of Field Ornithology, 71(1), pp. 1-15.

Conner, R. N., & Dickson, J. G. (1980). Strip transect sampling and analysis for avian
habitat studies. Wildlife Society Bulletin, pp. 4-10.

Cresswell, W. (1997). Interference competition at low competitor densities in
blackbirds Turdus merula. Journal of Animal Ecology, pp. 461-471.

Crossland, A. C., & Sinambela, S. A. (2005). An initial assessment of the migratory
waterbird community found on Batam Island, Riau Archipelago, Western
Indonesia. Stilt, 48, pp. 19-21.

Crossland, A. C., Sinambela, S. A., Sitorus, A. S. & Sitorus, A. W. (2006). An
overview of the status and abundance of migratory waterbirds in Sumatra,
Indonesia. Stilt, 50, pp. 90-95.

Danchin, E. L., Giraldeu. & Cezilly, F. (2008). Behavioural Ecology. New York:
Oxford University Press. ISBN:978-0-19-920629-2.

Davis, C. A., & Smith, L. M. (1998). Behavior of migrant shorebirds in playas of the
Southern High Plains, Texas. The Condor, 100(2), pp. 266-276.

Davis, C. A., & Smith, L. M. (2001). Foraging strategies and niche dynamics of
coexisting shorebirds at stopover sites in the southern Great Plains. The
Auk, 118(2), pp. 484-495.

de Brouwer, J. F. C., Bjelic, S., de Deckere, E. M. G. T & Stal, L. J. (2000). Interplay
between biology and sedimentology in a mudflat (Biezelingse Ham,
Westerschelde, the Netherlands). Cont. Shelf Res., 20, pp. 1159-1177.

Delany, S., Scott, D., Dodman, T. & Stroud, D.E. (2009). An Atlas of Wader
Populations in Africa and Western Eurasia. Wageningen: Wetlands

International.



110

Dewiyanti I. & Sofyatuddin, K. (2012). Diversity of Gastropods and Bivalves in
mangrove ecosystem rehabilitation areas in Aceh Besar and Banda Aceh
districts, Indonesia. Aquaculture, Aquarium, Conservation & Legislation, 5(2),
55-59.

DID. (2015). National Coastal Erosion Study (NCES2015) Report. Kuala Lumpur,
Malaysia: Department of Drainage and Irrigations. Pp. ES27.

Dimalexis, A., Pyrovetsi, M., & Sgardelis, S. (1997). Foraging ecology of the grey
heron (Ardea cinerea), great egret (Ardea alba) and little egret (Egretta garzetta)
in response to habitat, at 2 Greek wetlands. Colonial waterbirds, pp. 261-272.

du Toit, C. J., Chinsamy, A., & Cunningham, S. J. (2020). Cretaceous origins of the
vibrotactile bill-tip organ in birds. Proceedings of the Royal Society
B, 287(1940), 20202322.

Durant, J. M., Anker-Nilssen, T., & Stenseth, N. C. (2003). Trophic interactions under
climate fluctuations: the Atlantic puffin as an example. Proceedings of the Royal
Society of London. Series B: Biological Sciences, 270(1523), pp. 1461-1466.

Durell, S. E. L. V. D. (2000). Individual feeding specialisation in shorebirds:
population  consequences and  conservation  implications. Biological
Reviews, 75(4), pp. 503-518.

Eberhart-Philips, L. J. & Colwell, M. A. (2014). Conservation challenges of a sink:
The variability of an isolated population of Snowy Plover. Bird Conservation
International 24(3), pp. 327-341.

eBird. (2021). eBird: An online database of bird distribution and abundance [web
application]. Ithaca, New York: eBird, Cornell Lab of Ornithology. Available:
http://www.ebird.org. (Accessed: October 2, 2022).

Eggers, T. O., & Martens, A. (2001). Bestimmungsschlussel der SuBwasser-
Amphipoda (Crustacea) Deutschlands. Erik Mauch Verlag.

Elner, R. W., & Seaman, D. A. (2003). Calidrid conservation: unrequited
needs. BULLETIN-WATERBIRD STUDY GROUP, 100, pp. 30-34.

Elphick, J. (2014). The World of Birds. London: Natural History Museum.

Ens, B. J., Klaassen, M., & Zwarts, L. (1993). Flocking and feeding in the fiddler crab
(Ucatangeri): prey availability as risk-taking behaviour. Netherlands Journal of
Sea Research, 31(4), pp. 477-494.



111

EoN  (2010). Agriculture in  Malaysia.  Encyclopedia of  Nations
http://www.nationsencyclopedia.com/economies/Asia-and-
the/Pacific/Malaysia-AGRICULTURE.html. Accessed on 16 August, 2022):

Erwin, K. L. (2009). Wetlands and global climate change: the role of wetland

restoration in a changing world. Wetlands Ecology and Management, 17(1), pp.
71-84.

Escudero, G., Navedo, J. G., Piersma, T., de Goeij, P. & Edelaar, P. (2012). Foraging
conditions “at the end of the world” in the context of long-distance migration
and population declines in red knots. Austral Ecology 37, pp. 355-364.

Estrella, S. M., & Masero, J. A. (2010). Prey and prey size selection by the near-
threatened black-tailed godwit foraging in non-tidal areas during
migration. Waterbirds, 33(3), pp. 293-299.

Faezah, P. & Farah, H. S. (2011). Composition of gastropods in mangrove of Tanjung
Dawai and Pulau Sayak, Kedah. Malaysian Applied Biology 40(1), pp. 13-17

Faria, F. A., Albertoni, E. F., & Bugoni, L. (2018). Trophic niches and feeding
relationships of shorebirds in southern Brazil. Aquatic Ecology, 52(4), pp. 281-
296.

Fasola, M., & Biddau, L. (1997). An assemblage of wintering waterbirds in coastal
Kenya: activity budget and habitat use. African Journal of Ecology, 35(4), pp.
339-350.

Faulkner, P. (2009). Focused, intense and long-term: evidence for granular ark
(Anadara granosa) exploitation from late Holocene shell mounds of Blue Mud
Bay, northern Australia. Journal of Archaeological Science, 36(3), pp. 821-834.

Fauzi, N. A., & Norazlimi, N. A. (2021). Foraging Ecology of Birds in Mudflat Area
of Tanjung Laboh, Johor. In IOP Conference Series: Earth and Environmental
Science (Vol. 736, No. 1, p. 012015). IOP Publishing.

Ferns, P. N., & Siman, H. Y. (1994). Utility of the curved bill of the Curlew Numenius
arquata as a foraging tool. Bird Study, 41(2), pp. 102-109.

Finn, P. G., Catterall, C. P., & Driscoll, P. V. (2008). Prey versus substrate as
determinants of habitat choice in a feeding shorebird. Estuarine, Coastal and
Shelf Science, 80(3), pp. 381-390.

Finn, P.G. (2010). Habitat selection, foraging ecology and conservation of Eastern
Curlews on their non-breeding grounds. Griffith University, Brisbane,
Australia: Ph.D. Thesis.



112

FDMP. (2009). Forestry compendium of Peninsular Malaysia 2009. Kuala Lumpur:
Forestry Department Peninsular Malaysia

Foster, N. M., Hudson, M. D., Bray, S., & Nicholls, R. J. (2013). Intertidal mudflat
and saltmarsh conservation and sustainable use in the UK: a review. J. Environ.
Manage. 126, 96-104.

Frederiksen, M., Wanless, S., Harris, M. P., Rothery, P. & Wilson, L. J. (2004). The
role of industrial fisheries and oceanographic change in the decline of North Sea
black-legged kittiwakes. J Appl Ecol 41, pp. 1129-1139.

Frid, A., & Dill, L. (2002). Human-caused disturbance stimuli as a form of predation
risk. Conservation ecology, 6(1).

Gan, J. T. W. M., & Ramakrishnan, R. K. (2005). Notes on Shorebird Numbers in
Sungei Buloh Wetland Reserve, Singapore in 2000 and 2001. The Stilt, 48, pp.
38-41.

Geering, A., Agnew, L., & Harding, S. (Eds.). (2007). Shorebirds of Australia. CSIRO
PUBLISHING.

Gerritsen, A. F. C. & Sevenster, J. G. (1985). Foraging behaviour and bill anatomy in
sandpipers. In Duncker, F. (Eds.) Vertebrate Morphology. Fischer: Stuttgart. pp.
237-2309.

Ghazali, N. H. (2005). New innovations and technologies in coastal rehabilitation. In
Proceeding of the International Conference on Innovations and Technologies in
Oceanography for Sustainable Development Malaysia.

Ghazali, N. H. M. (2006). Coastal erosion and reclamation in Malaysia. Aquatic
Ecosystem Health & Management, 9(2), pp. 237-247.

Ghazali, N. H. M., Awang, N. A., Mahmud, M., & Mokhtar, A. (2018). Impact of sea
level rise and tsunami on coastal areas of north-West Peninsular
Malaysia. Irrigation and Drainage, 67, pp. 119-129.

Gill, J. A., Norris, K., Potts, P. M., Gunnarsson, T. G., Atkinson, P. W., & Sutherland,
W. J. (2001). The buffer effect and large-scale population regulation in
migratory birds. Nature, 412(6845), pp. 436-438.

Gills, L. G., Bouma, T. J., Kiswara, W., Ziegler, A. O. & Herman, P. M. J. (2014).
Leaf transport in mimic mangrove forest and seagrass bed. Marine Ecology
Progress Series, 498, pp. 95-102.

Giri, C., Ochieng, E., Tieszen, L. L., Zhu, Z., Singh, A., Loveland, T. & Duke, N.

(2011). Status and distribution of mangrove forests of the world using earth



113

observation satellite data. Global Ecology and Biogeography, 20(1), pp. 154-
159.

Golden Ecosystem Sdn Bhd. (2022). Environmental Impact Assessment (EIA) for the
proposed Masterplan Development for Maharani Energy Gateway, Muar, Johor
Darul Takzim: Department of Environment, Ministry of Environment and
Water.

Gorska, B., Gromisz, S., & Wlodarska-Kowalczuk, M. (2019). Size assessment in
polychaete worms—application of morphometric correlations for common
North Atlantic taxa. Limnology and Oceanography: Methods, 17(4), pp. 254-
265.

Granadeiro, J. P., Santos, C. D., Dias, M. P., & Palmeirim, J. M. (2007). Environmental
factors drive habitat partitioning in birds feeding in intertidal flats: implications
for conservation. Hydrobiologia, 587(1), pp. 291-302.

Grond, K., Ntiamoa-Baidu, Y., Piersma, T., & Reneerkens, J. (2015). Prey type and
foraging ecology of Sanderlings Calidris alba in different climate zones: are
tropical areas more favourable than temperate sites? PeerJ, 3, e1125.

Hale, W. G., Scarton, F. & Valle, R. (2005). The taxonomic status of Redshank Tringa
totanus in Italy. Bulletin of British Ornithologist’s Club, 125(4), pp. 261-275

Hamdan, O., Shah, I. A. & Afizzul, M. (2017). Atlas of the Ramsar Sites in Johor,
Malaysia. Forest Research Institute Malaysia.

Hamilton, S. E., & Casey, D. (2016). Creation of a high spatio-temporal resolution
global database of continuous mangrove forest cover for the 21st century
(CGMEFC-21). Global Ecology and Biogeography, 25(6), pp. 729-738.

Hamilton, W. D. (1971). Geometry for the selfish herd. Journal of theoretical
Biology, 31(2), pp. 295-311.

Hammer, @. & Harper, D. A. T. (2006). Paleontological Data Analysis. Oxford:
Blackwell Publishing. pp. 351.

Hedenstrom, A., & Alerstam, T. (1997). Optimum fuel loads in migratory birds:
distinguishing between time and energy minimization. Journal of theoretical
biology, 189(3), pp. 227-234.

Henning, B. M., & Remsburg, A. J. (2009). Lakeshore vegetation effects on avian and
anuran populations. The American Midland Naturalist, 161(1), pp. 123-133.

Hillebrand, H. (2004). On the generality of the latitudinal diversity gradient. American
Naturalist, 163, pp. 192-211.



114

Hilton, M. J. & Manning, S. S. (1995). Conversion of coastal habitats in Singapore:
Indications of unsustainable development. Environmental Conservation 22(4),
pp. 307-322

Hossain, M. B. (2019). Trophic functioning of macrobenthic fauna in a tropical
acidified Bornean estuary (Southeast Asia). International journal of sediment
research, 34(1), pp. 48-57.

Hsieh, T. C., Ma, K. H., & Chao, A. (2016). INEXT: an R package for rarefaction and
extrapolation of species diversity (Hill numbers). Methods in Ecology and
Evolution, 7(12), pp. 1451-1456.

Hua, N., Piersma, T., & Ma, Z. (2013). Three-phase fuel deposition in a long-distance
migrant, the Red Knot (Calidris canutus piersmai), before the flight to High
Acrctic breeding grounds. PLoS One, 8(4), e62551.

Hua, N., Tan, K. U. N., Chen, Y. & Ma, Z. (2015). Key research issues concerning the
conservation of migratory shorebirds in the Yellow Sea region. Bird
Conservation International, 25(1), pp. 38-52.

Huang, Y. H., Tao, H. H., Gong, G. C., & Hsieh, C. H. (2021). Importance of prey size
on investigating prey availability of larval fishes. PloS one, 16(5), pp. €0251344.

Ibharim, N. A., Mustapha, M. A., Lihan, T., & Mazlan, A. G. (2015). Mapping
mangrove changes in the Matang Mangrove Forest using multi temporal satellite
imageries. Ocean & coastal management, 114, pp. 64-76.

Idris, 1., & Arshad, A. (2013). Checklist of polychaetous annelids in Malaysia with
redescription of two commercially exploited species. Asian Journal of Animal
and Veterinary Advances, 8(3), pp. 409-436.

Idris, I., Hutchings, P., & Arshad, A. (2014). Description of a new species of Marphysa
Quatrefages, 1865 (Polychaeta: Eunicidae) from the west coast of Peninsular
Malaysia and comparisons with species from Marphysa Group A from the Indo-
West Pacific and Indian Ocean. Memoirs of Museum Victoria, 71, pp. 109-121.

International Waterbird Study Group. (2003). Waterbirds are declining world-wide.
Waterbird Study Group Bulletin 101/102, pp. 8-12.

Igbal, M., Giyanto. & Abdillah, H. (2010). Wintering shorebirds migrate during
January 2009 along the east coast of north Sumatra province, Indonesia. Stilt,
58, pp. 18-23.

Ishak, N. S. A., Yusup, M., Arshad, A. F., & Abdullah, Y. A. (2016). Review on the

significance of local plan for coastal reclamation development: the case of



115

Malacca, Malaysia. In MATEC Web of Conferences (Vol. 66, p. 00050). EDP
Sciences.

Islamy, R. A. & Hasan, V. (2020). Checklist of mangrove snails (Mollusca:
gastropods) in south coast of Pamekasan Madura Island, East Java, Indonesia.
Biodiversitas Journal of Biological Diversity 21(7).

Ismail, A. & Rahman, F. (2012). Population dynamics of colonial waterbirds in Upper
Bisa, Putrajaya Wetlands, Malaysia. Acta Biologica Malaysiana, 1(1), pp. 36-
40.

Ismail, A., & Rahman, F. (2016). Current status of the milky stork re-introduction
programme in Malaysia and its challenges. Tropical Life Sciences
Research, 27(2), pp. 13.

Ismail, A., Rahman, F., & Zulkifli, S. Z. (2012). Status, composition and diversity of
avifauna in the artificial Putrajaya wetlands and comparison with its two
neighbouring habitats. Tropical Natural History, 12(2), pp. 137-145.

IUCN. (2021). The IUCN Red List of Threatened Species. Version 2021-1.
https://www.iucnredlist.org. Accessed on 4 July 2021.

Iwamura, T., Possingham, H. P., Chadeés, I., Minton, C., Murray, N. J., Rogers, D. I.,
Treml, E. A. & Fuller, R. A. (2013). Migratory connectivity magnifies the
consequences of habitat loss from sea-level rise for shorebird
populations. Proceedings of the Royal Society B:  Biological
Sciences, 280(1761), pp. 20130325.

Japar Sidik, B., Muta Harah, Z. & Arshad, A. (2007). Seagrass resources and their
declining in Malaysia. MIMA Bull 14(2), pp. 36-42.

Jardine, C. B., Bond, A. L., Davidson, P. J., Butler, R. W., & Kuwae, T. (2015).
Biofilm consumption and variable diet composition of Western Sandpipers
(Calidris mauri) during migratory stopover. PloS one, 10(4), pp. €0124164.

Jasmine, M. (2017). Johor Malaysia’s most promising oil cluster. Tank Storage
Magazine, 13(4), pp. 24-25.

Jien, L. T., Abdul-Halim, N. S., Hasmi, N. A., & Norazlimi, N. A. (2021). Potential of
Avitourism in Tanjung Laboh, Johor. In IOP Conference Series: Earth and
Environmental Science (Vol. 736, No. 1, pp. 012028). IOP Publishing.

Jin, Y. W,, Yang, T., Sun, Z,, Yang, Z. & Ming, L. (2016). Effects of seashore
reclamation activities on the health of wetland ecosystem: A case study in the

Yellow River Delta, China. Ocean Coastal Management, 123, pp. 44-52.



116

Jing, K., Ma, Z., Li, B., Li, J., & Chen, J. (2007). Foraging strategies involved in habitat
use of shorebirds at the intertidal area of Chongming Dongtan,
China. Ecological Research, 22(4), pp. 559-570.

Jusoff, K. (2008). Geospatial Information Technology for Conservation of Coastal
Forest and Mangroves Environment in Malaysia. Comput. Inf. Sci., 1(2), pp.
129-134.

Jusoff, K., & Taha, D. (2008). Managing sustainable mangrove forests in Peninsular
Malaysia. Journal of Sustainable Development, 1(1), pp. 88-96.

Kalejta, B., & Hockey, P. A. R. (1994). Distribution of shorebirds at the Berg River
estuary, South Africa, in relation to foraging mode, food supply and
environmental features. Ibis, 136(2), pp. 233-239.

Kanniah, K. D., Sheikhi, A., Cracknell, A. P., Goh, H. C., Tan, K. P.,, Ho, C. S. &
Rosli, F. N. (2015). Satellite images for monitoring mangrove cover changes in
a fast-growing economic region in Southern Peninsular Malaysia. Remote Sens,
7(11), pp. 14360-14385.

Kato, K., Omori, K., & Yoneda, M. (2000). Feeding ecology of the Pacific Golden
Plover (Pluvialis fulva) in the Sg. Labu River on the west coast of the Malay
Peninsula. Hydrobiologia, 437(1), pp. 221-233.

Keddy, P. A. (2010). Wetland ecology: principles and conservation. Cambridge
university press.

Kenward, R. E. (1978). Hawks and doves: attack success and selection in goshawk
flight at wood-pigeons. J Anim Ecol, 47, pp. 449-460.

Khor, H. M. & Ng, M. Y. (2018). Birds of Rehabilitated Mangrove Sites in Selangor.
Malaysian Nature Society Selangor Branch: Malaysian Nature Society,
Malaysia.

Kleijn, D., Cherkaoui, 1., Goedhart, P.W., van der Hout, J., & Lammersma, D. (2014).
Waterbirds increase more rapidly in Ramsar-designated wetlands than in
unprotected wetlands. Journal of Applied Ecology 51, pp. 289-298.

Krijgsveld, K. L., Ricklefs, R. E., & Visser, G. H. (2012). Daily energy expenditure in
precocial shorebird chicks: smaller species perform at higher levels. Journal of
Ornithology, 153(4), pp. 1203-1214.

Kuenzer, C., Bluemel, A., Gebhart, S., Quoc, T. V. & Dech, S. (2011). Remote sensing
of mangrove ecosystems: A review. Remote Sens, 3, pp. 878-928.

Kushlan, J. A. & Hancock, J. A. (2005). Herons. Oxford: Oxford University Press.



117

Kushlan, J. A. (2009). Foraging and plumage coloration of the Galapagos Lava Heron
(Butorides striata sundevalli). Waterbirds, 32(3), pp. 415-422.

Lastra, M., Huz, R. D. L., Sanchez-Mata, A. G., Rodil, I. F., Aerts, K., Beloso, J. &
Legpez, J. (2006). Ecology of exposed sandy beaches in northern Spain:
Environmental factors controlling macrofauna communities. Journal of Sea
Research 55, pp. 128-140.

Laviad-Shitrit, S., Izhaki, I., & Halpern, M. (2019). Accumulating evidence suggests
that some waterbird species are potential vectors of Vibrio cholerae. PLoS
pathogens, 15(8), e1007814.

Lendvai, A. Z., Akcay, C., Ouyang, J. Q., Dakin, R., Domalik, A. D., St John, P. S,
Stanback, M., Moore, I. T. & Bonier, F. (2015). Analysis of the Optimal
Duration of Behavioral Observations Based on an Automated Continuous
Monitoring System in Tree Swallows (Tachycineta bicolor): Is One Hour Good
Enough? PLoS ONE 10(11), 141194,

Li, ZW. D., Siti Hawa, Y., Howes, J. & llias, R. (2006). Status Overview and
Recommendations for the Conservation of Milky Stork (Mycteria cinerea) in
Malaysia. Final report of the 2004/2006 Milky Stork field surveys in the Matang
Mangrove Forest, Perak. Wetlands International.

Liang, S., Zhou, R., Dong, S., & Shi, S. (2008). Adaptation to salinity in mangroves:
Implication on the evolution of salt-tolerance. Chinese Science Bulletin, 53(11),
pp. 1708-1715.

Litvaitis, J. A. (2000). Investigating food habits of terrestrial vertebrates. Research
techniques in animal ecology: controversies and consequences, pp. 165-190.

Lomoljo, R. M., Ismail, A., Tap, C. K., Abdul, & Ismail, A. R. (2010). The status of
heavy metal levels in a Ramsar Site, Kuala Gula bird sanctuary: the impact of
the anthropogenic inputs. Toxicological and Environ Chemistry, 92(10), pp.
1953-1963.

Lourenco, P. M., Catry, T., & Granadeiro, J. P. (2017). Diet and feeding ecology of
the wintering shorebird assemblage in the Bijagos archipelago, Guinea-
Bissau. Journal of Sea Research, 128, pp. 52-60.

Lourengo, P. M., Catry, T., Piersma, T., & Granadeiro, J. P. (2016). Comparative
feeding ecology of shorebirds wintering at Banc d’ Arguin, Mauritania. Estuaries
and coasts, 39(3), pp. 855-865.



118

Lu, L. (2005). Seasonal variation of macrobenthic infauna in the Johor Strait,
Singapore. Aquatic Ecology 39(1), pp. 107-111.

Ma, Z., Cai, Y., Li, B. & Chen, J (2010). Managing wetland habitats for waterbirds:
an international perspective. Wetlands, 30(1), pp. 15-27.

Ma, Z., Li, B., Zhao, B., Jing, K., Tang, S., & Chen, J. (2004). Are artificial wetlands
good alternatives to natural wetlands for waterbirds? A case study on
Chongming Island, China. Biodiversity & Conservation, 13(2), pp. 333-350.

Ma, Z., Melville, D. S., Liu, J., Chen, Y., Yang, H., Ren, W., ... & Li, B. (2014).
Rethinking China's new great wall. Science, 346(6212), pp. 912-914.

MacKinnon, J., Verkuil, Y. I. & Murray, N. (2012). IUCN situation analysis on East
and Southeast Asian intertidal habitats, with particular reference to the Yellow
Sea (including the Bohai Sea). Gland, Switzerland: IUCN.

Maheswaran, G., & Rahmani, A. R. (2002). Foraging behaviour and feeding success
of the black-necked stork (Ephippiorhynchus asiaticus) in Dudwa National Park,
Uttar Pradesh, India. Journal of Zoology, 258(2), pp. 189-195.

Mallory, M. L., Elderkin, M. F., Spencer, N. C., Betsch, T. A., Russell, A. C. & Mils,
P. L. (2016). Diet of Calidris maritima (Purple Sandpiper) during the winter in
Nova Scotia, Canada. Northeast Naturalist 23(2), pp. 205-210.

Mansor, M. & Jalal, M. R. (2019). Risk assessment of marine accident in Tanjung
Pelepas port limit due to reclamation of Tanjung Piai Maritime Industrial Park.
Jurnal Mekanikal.

Marchant, J., Hayman, P., & Prater, T. (2010). Shorebirds. Bloomsbury Publishing.

Martin, A. E., & Fahrig, L. (2018). Habitat specialist birds disperse farther and are
more migratory than habitat generalist birds. Ecology, 99(9), pp. 2058-2066.

Martin, B., Delgado, S., De la Cruz, A., Tirado, S., & Ferrer, M. (2015). Effects of
human presence on the long-term trends of migrant and resident shorebirds:
evidence of local population declines. Animal Conservation, 18(1), pp. 73-81.

Martins, R. C., Catry, T., Santos, C. D., Palmeirim, J. M., & Granadeiro, J. P. (2013).
Seasonal variations in the diet and foraging behaviour of dunlins Calidris alpina
in a south European estuary: improved feeding conditions for northward
migrants. PLoS One, 8(12), e81174.

Masero, J. A., & Pérez-Hurtado, A. (2001). Importance of the supratidal habitats for

maintaining overwintering shorebird populations: how redshanks use tidal



119

mudflats and adjacent saltworks in southern Europe. The Condor, 103(1), pp.
21-30.

Masero, J. A., Pérez-Hurtado, A., Castro, M., Arroyo, G. M. (2000). Complementary
use of intertidal mudflats and adjacent Salinas by foraging waterbirds. Ardea
88(2), pp. 177-191.

Mathot, K. J., & Elner, R. W. (2004). Evidence for sexual partitioning of foraging
mode in Western Sandpipers (Calidris mauri) during migration. Canadian
Journal of Zoology, 82(7), pp. 1035-1042.

Mathot, K. J., Piersma, T., & Elner, R. W. (2018). Shorebirds as integrators and
indicators of mudflat ecology. In Mudflat ecology. Cham: Springer. pp. 309-338.

Mathot, K. J., Smith, B. D., & Elner, R. W. (2007). Latitudinal clines in food
distribution  correlate  with  differential migration in the western
sandpiper. Ecology, 88(3), pp. 781-791.

McKenna, A. (2011). The Online Guide to the Animals of Trinidad and Tobago,
Egretta garzetta (Little Egret) Behaviour. Retrieved on 24 January 2022, from

http://sta.uwi.edu/fsa/lifesciences/documents/Eqretta garzetta.pdf.

McK:illigan, N. (2005). Herons, egrets and bitterns: Their biology and conservation
in Australia. CSIRO publishing.

Meijer, K. J., ElI-Hacen, E. H. M., Govers, L. L., Lavaleye, M., Piersma, T., & OIff,
H. (2021). Mangrove-mudflat connectivity shapes benthic communities in a
tropical intertidal system. Ecological Indicators, 130, pp. 108030.

Mendoncga, V. M., Raffaelli, D. G., & Boyle, P. R. (2007). Interactions between
shorebirds and benthic invertebrates at Culbin Sands lagoon, NE Scotland:
effects of avian predation on their prey community density and
structure. Scientia Marina, 71(3), pp. 579-591.

Mercier, F., & McNeil, R. (1994). Seasonal variations in intertidal density of
invertebrate prey in a tropical lagoon and effects of shorebird
predation. Canadian Journal of Zoology, 72(10), pp. 1755-1763.

Metcalfe, N.B. (1985). Prey detection by intertidally feeding Lapwing. Journal of
Animal Breeding And Genetics, 67, pp. 45-57.

Michael Haramis, G., Link, A. W., Osenton, C. P., Carter, B. D., Weber, G. R., Clark,
A.N., Teece, M. A. & Mizrahi, S. D. (2007). Stable isotope and pen feeding trial

studies confirm the value of horseshoe crab Limulus polyphemus eggs to spring



120

migrant shorebirds in Delaware Bay. Journal of Avian Biology, 38(3), pp. 367-
376.

Millennium Ecosystem Assessment. (2005). Ecosystems and human well-being:
wetlands and water. World resources institute.

Min, T. H. (2007). Performance of submerged breakwaters for coastal wetland
protection. In Proceedings of the International Seminar on Wetlands and
Sustainability. Pp. 12-22.

Minderman, J., Lind, J. & Cresswell, W. (2006). Behaviourally mediated indirect
effects: interference competition increases predation mortality in foraging
redshanks. J. Anim. Ecol. 75, pp. 713-723.

Ministry of Natural Resources and Environment (NRE), 2015. 5" National Report to
Convention on Biological Diversity. Putrajaya, Malaysia: Ministry of Natural
Resources and Evironment of Malaysia.

Mishra, P., Pandey, C. M., Singh, U., Gupta, A., Sahu, C &, Keshri, A. (2019).
Descriptive statistics and normality tests for statistical data. Ann Card Anaesth
22, pp. 67-72.

Mizrahi, D. S., & Peter, K. A. (2009). Relationships between sandpipers and horseshoe
crab in Delaware Bay: a synthesis. In Biology and conservation of horseshoe
crabs. Boston, MA: Springer. pp. 65-87.

MNS Bird Conservation Council. (2015). A checklist of the Birds of Malaysia Second
Edition. Kuala Lumpur, Malaysia: Malaysian Nature Society- Bird Conservation
Council. pp. 60.

Mohd-Azlan, J., Noske, R. A., & Lawes, M. J. (2012). Avian species-assemblage
structure and indicator bird species of mangroves in the Australian monsoon
tropics. Emu-Austral Ornithology, 112(4), pp. 287-297.

Mokhtari, M., Ghaffar, M. A., Usup, G. & Cop, Z. C. (2015). Determination of key
environmental factors responsible for distribution patterns of fiddler crabs in a
tropical mangrove ecosystem. PLoS ONE 10(1), e117467.

Mokhter, N. (2020). Assessment of bird diversity, feeding guild and avitourism
potential in Pulau Tinggi Marine Park, Mersing, Johor, Malaysia.

Mokhter, N., Aziz, M. E., Mahyuddin, N. A. A, Halim, N. S. A., Fauzi, N. A., Sarif,
A. M., Hasmi, N. A. & Norazlimi, N. A. (2021). Birds of Tanjung Laboh, Johor.
ASM Sc. J., 16, Special Issue 1, 2021 for SCIEMATHIC2019, pp. 13-19.



121

Mgller, A. P., Flensted-Jensen, E., Klarborg, K., Mardal, W. & Nielsen, J. T. (2010).
Adjustment of the annual cycle to climatic change in a long-lived migratory bird
species. Curr Zool 55, pp. 92-101.

Moores, N. I. A. L. (2006). South Korea’s shorebirds: a review of abundance,
distribution, threats and conservation status. Stilt, 50, pp. 62-72.

Moores, N., Rogers, D., Kim, R. H., Hassell, C., Gosbell, K., Kim, S. A., & Park, M.
N. (2008). The 2006-2008 Saemangeum shorebird monitoring program
report. Busan, South Korea: Birds Korea.

Morais, G. C., Camargo, M. G., & Lana, P. (2016). Intertidal assemblage variation
across a subtropical estuarine gradient: how good conceptual and empirical
models are? Estuarine, Coastal and Shelf Science, 170, pp. 91-101.

Murray, C. G., Kasel, S., Szantyr, E., Barrat, R. & Hamilton, A. J. (2014). Waterbird
use of different treatment stages in waste-stabilisation pond system. Emu-Austral
Ornithology, 114(1), pp. 30-40.

Murray, J. A. (1890). The avifauna of the Island of Ceylon. Bombay, India:
Educational Society Press.

Murray, N. J., Ma, Z., & Fuller R. A. (2015). Tidal flats of the Yellow Sea: a review
of ecosystem status and anthropogenic threats. Austral Ecology 40(4), pp. 472-
481.

MyBIS (2022). Malaysia Biodiversity Information System. Ministry of Energy and
Natural Resources, Malaysia Biodiversity Centre & Forest Research Institute
Malaysia. Retrieved on 5 February 2022, from https://www.mybis.gov.my/.

Myers, N., Mittermeier, R. A., Mittemeier, C. G., Da Fonseca, G. A. & Kent, J. (2000).
Biodiversity hotspots for conservation priorities. Nature, 403(6772), pp. 853-
858.

Nadzir, N. M., Ibrahim, M. & Mansor, M. (2014). Impacts of coastal reclamations to

the quality of life: Tanjung Tokong Community, Penang. In Proceedings AMER
International Conference on Quality of Life. Kota Kinabalu, Sabah.

Nakajima, R., Yoshida, T., Othman, B. H. R., & Toda, T. (2009). Diel variation of
zooplankton in the tropical coral-reef water of Tioman Island, Malaysia. Aquatic
Ecology, 43 (4), pp. 965-975.

NPBD. (2016). National Policy on Biological Diversity 2016-2025/ Dasar
Kepelbagaian Biologi Kebangsaan 2016-2025. Malaysia: Ministry of Natural
Resources and Environment (NRE).



122

Nebel, S., Jackson, D. L., & Elner, R. W. (2005). Functional association of bill
morphology and foraging behaviour in calidrid sandpipers. Animal
Biology, 55(3), pp. 235-243.

Newton, 1. (2010). The migration ecology of birds. Elsevier.

Nol, E., MacCulloch, K., Pollock, L., & McKinnon, L. (2014). Foraging ecology and
time budgets of non-breeding shorebirds in coastal Cuba. Journal of Tropical
Ecology, 30(4), pp. 347-357.

Nontji. A. (2006). No Life on Earth without the Presence of the Plankton. Jakarta:
LIPI.

Norazlimi, N. A., Ramli, R. & Hasmi, N. A. (2020). Feeding Rate and Success Rate
of Foraging Waterbirds in Tropical Intertidal Areas. Journal of Sustainable
Natural Resources, 1(1), pp. 37-42.

Norazlimi, N. A., & Ramli, R. (2015). The relationships between morphological
characteristics and foraging behaviour in four selected species of shorebirds and
water birds utilizing tropical mudflats. The Scientific World Journal, 2015, pp.
105296

Norazlimi, N., & Ramli, R. (2014). Temporal variation of shorebirds population in two
different mudflats areas. International Journal of Biological, Veterinary,
Agricultural and Food Engineering, 8, pp. 106-1112.

Norris, D. R. (2005). Carry-over effects and habitat quality in migratory
populations. Oikos, 109(1), pp. 178-186.

Noske, R. A. (1996). Abundance, zonation and foraging ecology of birds in mangroves
of Darwin Harbour, Northern Territory. Wildlife Research, 23(4), pp. 443-474.

Novcic, I. (2016). Niche dynamics of shorebirds in Delaware Bay: Foraging behavior,
habitat choice and migration timing. Acta Oecologica, 75, pp. 68-76.

Novecic, 1. (2018). Aggression in flocks of foraging shorebirds during spring stopover
at Delaware Bay, USA. Waterbirds, 41(1), pp. 73-79.

Novcic, I., Mizrahi, D. S., Veit, R. R. & Symondson W. O. (2015). Molecular analysis
of the value of Horseshoe Crab eggs to migrating shorebirds. Avian Biology
Research 8, pp. 210-220.

Nur Atigah, T. & Ng, M. Y. (compilers). (2015). The Asian Waterbird Census 2015
Country Report (Malaysia). Kuala Lumpur, Malaysia: Malaysian Nature Society
(MNS).



123

Okyere, 1., Blay, J., & Aggrey-Fynn, J. (2011). Hydrographic conditions and the
macrozoobenthos of a coastal wetland in Ghana. International Journal of
Ecology and Environmental Sciences, 37(1), pp. 15-22.

Olsen, M. A. (2017). Feeding ecology is the primary driver of beak shape
diversification of waterfowl. Functional Ecology 31, pp. 1985-1995.

Omar, H. (2012). Mangroves threats and changes. In Status of Mangroves in
Peninsular Malaysia, Omar, M., Aziz, K., Shamsudin, I., Raja Barizian, R. S.,
Eds. Kuala Lumpur, Malaysia: Forest Research Institute Malaysia. pp. 89-110.

Ortega-Alvarez, R., & MacGregor-Fors, 1. (2009). Living in the big city: Effects of
urban  land-use on bird community structure, diversity, and
composition. Landscape and urban planning, 90(3-4), pp. 189-195.

Othman, J., Sharifah, S.A. & Alias, M.S. (2009). Land use and deforestation of river
catchments in Klang Valley, Malaysia. Sains Malaysiana 38, pp. 655e664
Owen, N. W. (1984). Why do Curlews have curved beaks? Bird Study 31, pp. 230-

231.

Pain, D., Green, R. & Clark, N. (2011). On the edge: can the Spoon-billed Sandpiper
be saved? British Birds 104, pp. 350-363.

Pandiyan, J., & Asokan, S. (2016). Habitat use pattern of tidal mud and sand flats by
shorebirds (charadriiformes) wintering in southern India. Journal of Coastal
Conservation, 20(1), pp. 1-11.

Pandiyan, J., Asokan, S., & Nagarajan, R. (2010). Habitat utilization and assemblage
patterns of migratory shorebirds at stop-over sites in Southern India. Stilt, 58,
pp. 36-44.

Paton, D. C., Bailey, C. P., Hill, B., Lewis, T. & Ziembicki, M. (2001). Study of the
link between migratory bird numbers in the Coorong region, the composition of
their mudflat habitat and the available food supply. MDBC Project No R10018.
Canberra: Murray Darling Basin Commission.

Peh, K. S. H., Soh, M. C., Sodhi, N. S., Laurance, W. F., Ong, D. J., & Clements, R.
(2011). Up in the clouds: is sustainable use of tropical montane cloud forests
possible in Malaysia?. Bioscience, 61(1), pp. 27-38.

Perbadanan Taman Negara Johor. (2007). Perbentangan Laporan Hakisan Pantai

Taman Negara Johor Tanjung Pial.



124

Pienkowski, M. W., & Evans, P. R. (1984). Migratory behavior of shorebirds in the
western Palearctic. Behavior of Marine Animals: Current Perspectives in
Research.

Pienkowski, M.W. (1983). Changes in the foraging pattern of plovers in relation to the
environmental factors. Animal Behavior, 31, pp. 244-264.

Piersma, T. & Wiersma, P. (1996). Order Charadriiformes. Family Charadriidae
(Plovers). In del Hoyo, J., Elliot, A. & Sargatal, J. (eds), Handbook of the Birds
of the World. Volume 3. Hoatzin to Auks. Barcelona, Spain: Lynx Edicions. pp.
384-443.

Piersma, T. (1986). Eastern Curlews Numenius madagascariensis feeding on
Macrophthalmus and other ocypodid crabs in the Nakdong Estuary, South
Korea. Emu, 86(3), pp. 155-160.

Piersma, T. (2002). Energetic bottlenecks and other design constraints in avian annual
cycles. Integrative and Comparative Biology, 42(1), pp. 51-67.

Piersma, T. (2007). Using the power of comparison to explain habitat use and
migration strategies of shorebirds worldwide. Journal of Ornithology, 148(1),
pp. 45-59.

Piersma, T., Aelst, R. V., Kurk, K., Berkhoudt, H., & Maas, L. R. (1998). A new
pressure sensory mechanism for prey detection in birds: the use of principles of
seabed dynamics? Proceedings of the Royal Society of London. Series B:
Biological Sciences, 265(1404), pp. 1377-1383.

Piersma, T., Bruinzeel, L., Drent, R., Kersten, M., Van der Meer, J., & Wiersma, P.
(1996). Variability in basal metabolic rate of a long-distance migrant shorebird
(red knot, Calidris canutus) reflects shifts in organ sizes. Physiological
Zoology, 69(1), pp. 191-217.

Piersma, T., Koolhaas, A., & Dekinga, A. (1993). Interactions between stomach
structure and diet choice in shorebirds. The Auk, 110(3), pp. 552-564.

Piersma, T. Lok, T., Chen, Y., Hassell, C. J,, Yang, H. Y., Boyle, A., Slaymaker, M.,
Chan, Y. C., Melville, D. S., Zhang, Z. W. & Ma, Z. (2016). Simultaneous
declines in summer survival of three shorebird species signals a flyway at risk.
Journal of Applied Ecology, 53(2), pp. 479-490.

Placyk, J. S., & Harrington, B. A. (2004). Prey abundance and habitat use by migratory
shorebirds at coastal stopover sites in Connecticut. Journal of Field
Ornithology, 75(3), pp. 223-231.



125

PLANMalaysia (2016). National Physical Plan 3 2040. Kuala Lumpur: Federal
Department of Town and Country Planning

PLANMalaysia. (2017). Garis Panduan Perancangan Pemuliharaan dan
Pembangunan Kawasan Sensitif Alam Sekitar (KSAS). Kementerian Perumahan
dan Kerajaan Tempatan.

Polidoro, B. A., Carpenter, K. E., Collins, L., Duke, N. C., Ellison, A. M., Ellison, J.
C., ..., Yong, J. W. H. (2010). The loss species: mangrove extinction risk and
geographic areas of global concern. PLoS one, 5(4), pp. €10095

Pritchard, D., Hogg, A. J., & Roberts, W. (2002). Morphological modelling of
intertidal mudflats: the role of cross-shore tidal currents. Continental shelf
research, 22(11-13), pp. 1887-1895.

Puan, C. L., Davidson, G. & Lim, K. C. (2020). Birds of Malaysia: Covering
Peninsular Malaysia, Malaysian Borneo and Singapore. Lynx and Birdlife
International Field Guides. Barcelona: Lynx Edicions.

Pulliam, H. R. (1973). On the advantages of flocking. Journal of theoretical
Biology, 38, pp. 419-422.

Putera, A. K., Nurul, A. D., Arizal, E. H., Damayanti, R., Robbyke Ogistyawan, F., &
Irawan, B. (2014). Comparative studies of the waterbird diversity from family
Scolopacidae and Charadriidae on Wonorejo Conservation Area in Surabaya.
The 5" International Conference in Global Resource Conservation.

Pyke, G. H., Pulliam, H. R. & Charnor, E. L. (1977). Optimal foraging: a selective
review of theory and tests. The Quarterly Review of Biology, 51(2), pp. 137-154.

Quenette, P. Y. (1990). Functions of vigilance behaviour in mammals: a review. Acta
Oecologica, 11(6), pp. 801-818.

Quesnelle, P. E., Fahrig, L. & Lindsay, K. E. (2013). Effects of habitat loss, habitat
configuration and matrix composition on declining wetland species. Biological
Conservation, 16, pp. 200-208.

Quinn, L. J., J. Whittingham, M., J. Butler, S., & Cresswell, W. (2006). Noise,
predation risk compensation and vigilance in the chaffinch Fringilla
coelebs. Journal of Avian biology, 37(6), pp. 601-608.

Rahman, F., & Ismail, A. (2018). Waterbirds: An important bio-indicator of
ecosystem. Pertanika Journal of Scholarly Research Reviews, 4(1).

Rahman, H. A. (2018b). Climate change scenarios in Malaysia: engaging the
public. International Journal of Malay-Nusantara Studies, 1(2), pp. 55-77.



126

Rahman, S. (2017). Johor’s Forest City faces critical challenges. ISEAS-Yusof Ishak
Institute.

Rahman, S. (2018a). Developing Eastern Johor: The Pengerang Integrated Petroleum
Complex. ISEAS-Yusof Ishak Institute.

Rajpar, M. N. & Zakaria, M. (2010). Density and diversity of waterbirds and terrestrial
bords at Paya Indah Wetland Reserve, Selangor Peninsular Malaysia. Journal of
Biological Science, 10(7), pp. 658-666.

Rajpar, M. N. & Zakaria, M. (2012). Avian community parameters of freshwater
wetland ecosystem in Peninsular Malaysia. Asia Life Sci 21(2), pp. 409-428.

Rajpar, M. N. & Zakaria, M. (2013). Assessing an artificial wetland in Putrajaya,
Malaysia, as an alternate habitat for waterbirds. Waterbirds, 36(4), pp.482-493.

Rajpar, M. N. & Zakaria, M. (2014). Effects of habitat characteristics on waterbird
distribution and richness in wetland ecosystem of Malaysia. Journal of Wildlife
and Park, 28, pp. 105-120.

Ramli, R. & Norazlimi, N. A. (2016). Effects of tidal states and time of day on the
abundance and behaviour of shorebirds utilizing tropical intertidal environment.
JAPS, Journal of Animal and Plant Sciences 26(4), pp. 1164-1171.

Ramli, R. & Norazlimi, N. A. (2017). The effects of disturbance on the abundance and
foraging behaviour of shorebirds and waterbirds in the tropical mudflat areas.
Sains Malaysiana 46(3), pp. 365-372.

Ramly, S. (2008). Impact on the coastal areas of the Tanjung Tokong Land
Reclamation Project, Penang, Malaysia- Effects on wave transformation,
sediment transport and coastal evolution. TVVR08/5004.

Rancangan Fizikal Zon Persisiran Pantai Negara 2 (RFZPPN-2). (2021).
PlanMalaysia, Department of Town and Country Planning: Putrajaya, Malaysia.
www.planmalaysia.gov.my. Accessed on 24 September 2022.

Razali, S. M., Nuruddin, A. A., & Lion, M. (2019). Mangrove vegetation health

assessment based on remote sensing indices for Tanjung Piai, Malay

Peninsula. Journal of Landscape Ecology, 12(2), pp. 26-40.
Riak, K. M. (2004). An ecological assessment of wetland habitat utilized by migratory
shorebirds at Kapar, Pantai Remis and Kuala Selangor Nature Park, Malaysia.

Universiti Putra Malaysia, Seri Kembangan, Malaysia: Ph.D. Thesis.



127

Riak, K. M., Ismail, A., Arshad, A. & Abdul-Rahim, I. (2003a). Species composition
and use of mudflat of Kapar, West coast of Peninsular Malaysia by migratory
shorebirds. The Stilt 44, pp. 44-49.

Riak, K. M., Ismail, A., Arshad, A. & Abdul-Rahim, I. (2003c). Intertidal microbenthic
fauna: The food resources for migratory shorebirds in Kapar and Pantai Remis,
Selangor, Malaysia. Malays. Appl. Biol. 32(1), pp. 51-60.

Riak, K. M., Ismail, A., Arshad, A. & Ismail, A. K. (2003b). Behaviour of migrant
shorebirds during southward migration in Pantai Remis mudflat of Selangor
coast, West coast of Peninsular Malaysia. Asian Journal of Microbiology,
Biotechnology & Environmental Sciences Paper 5(3), pp. 403-408.

Richardson, A. J., Taylor, I. R. & Growns, J. E. (2001). The foraging ecology of egrets
in rice fields in southern New South Wales, Australia. Waterbirds 24, pp. 255-
264,

Robson, C. (2014). Birds of South-East Asia Second Edition. London, UK:
Bloomsbury Publishing Plc.

Rogers, D. I., Hassell, C. J., Boyle, A., Gosbell, K., Minton, C. D. T., Rogers, K. G. &
Clarke. R. H. (2011). Shorebirds of the Kimberley Coast — Populations, key sites,
trends and threats. Journal of the Royal Society of Western Australia 94, pp. 377-
391.

Rogers, D. I., Hassell, C. J., Oldland, J., Clemens, R., Boyle, A. & Rogers, K. G.
(2009). Monitoring Yellow Sea migrants in Australia (MYSMA): north-western
Australian shorebird surveys and workshop. Report for Department of the
Environment, Heritage, Water Heritage and the Arts. Melbourne: Birds
Australia.

Rozaimi, M., Fairoz, M., Hakimi, T. M., Hamdan, N. H., Omar, R., Ali, M. M. &
Tahirin, S. A. (2017). Carbon stores from a tropical seagrass meadow in the
midst of anthropogenic disturbance. Marine Pollution Bulletin, 119(2), pp. 259-
260.

RStudio Team (2020). RStudio: Integrated Development for R. RStudio, PBC, Boston,
MA URL http://www.rstudio.com/.

Sanchez, M. I., Green, A. J., & Castellanos, E. M. (2005). Seasonal variation in the

diet of Redshank Tringa totanus in the Odiel Marshes, southwest Spain: a

comparison of faecal and pellet analysis. Bird Study, 52(2), pp. 210-216.



128

Sanchez, M. I., Green, A. J., & Castellanos, E. M. (2006). Spatial and temporal
fluctuations in presence and use of chironomid prey by shorebirds in the Odiel
saltpans, South West Spain. Hydrobiologia, 567(1), pp. 329-340.

Saad, M. N., Singh, H. R., Daim, M. S., & Mamat, I. (2012). Avian communities from
differentially disturbed riparian forest along the Tembeling River, Taman
Negara Pahang, Malaysia. In 2012 IEEE Symposium on Business, Engineering
and Industrial Applications.

Sahabat Alam Malaysia (2022). Comments on the EIA for the proposed masterplan
development of Maharani Energy Gateway, Muar, Johor. 220330-SAM-
comments_EIlA-of-Proposed-Maharani-Energy 220330 _183048.pdf (foe-
malaysia.org). Accessed on 13 May 2022.

Sansom, A., Cresswell, W., Minderman, J., & Lind, J. (2008). Vigilance benefits and
competition costs in groups: do individual redshanks gain an overall foraging
benefit? Animal behaviour, 75(6), pp. 1869-1875.

Sany, S. B. T., Rezayi, M., Hashim, R., Salleh, A. & Safari, O. (2014). Diversity and

distribution of benthic invertebrates. International Journal of Environmental,

Ecological, Geological and Mining Engineering 8(7), pp. 458-461.

Sarah, N., & M Polycarp, M. (2020). Foraging Behaviour of the Black-Headed Heron
at Kibimba Rice Scheme, Eastern Uganda. Advance in Research 21(10), pp. 83-
90.

Sari, R. P., Nurlaily, I., Heryana, R. P., Fatmawati, W., & Ashrin, M. N. (2020).
Combination of Anadara granosa shell-Stichopus hermanni gel on osteoblast-
osteoclast and blood vessels in femur healing. J Int Dent Med Res, 13(2), pp.
525-32.

Sasekumar, A., & Chong, V. C. (1998). Faunal diversity in Malaysian
mangroves. Global Ecology & Biogeography Letters, 7(1), pp. 57-60.

Sato, S. I. (2006). Drastic change of bivalves and gastropods caused by the huge
reclamation projects in Japan and Korea. Plankton and Benthos Research, 1(3),
pp. 123-137.

Saw, L. G. (2010). Vegetation of peninsular Malaysia. Flora of Peninsular Malaysia,
Serie 1. Seed plants, 1, pp. 21-45.

Saygili, F., Yigit, N., & Bulut, $. (2011). The spatial and temporal distributions of
waterbirds in Lakes Aksehir-Eber and Lake Koycegiz in western Anatolia,

Turkey-a comparative analysis. Turkish Journal of Zoology, 35(4), pp. 467-480.



129

Schmaljohann, H., Eikenaar, C., & Sapir, N. (2022). Understanding the ecological and
evolutionary function of stopover in migrating birds. Biological Reviews.
Schumm, M., Eddie, S. M., Collins, K. S., Gomez-Bahamon, V., Supriya, K., White,
A. E., Price, T. D. & Jablonski, D. (2019). Common latitudinal gradient in the
functional richness and functional evenness across marine and terrestrial system.

Proceedings of the Royal Society B., 286(1908), pp. 20190745.

Shevade, V. S., & Loboda, T. V. (2019). Oil palm plantations in Peninsular Malaysia:
Determinants and constraints on expansion. PLoS One, 14(2), pp. €0210628.

Shi, G. W., Ghaffar, M. A., Ali, M. M., & Cob, Z. C. (2014). The Polychaeta
(Annelida) communities of the Merambong and Tanjung Adang Shoals,
Malaysia, and its relationship with the environmental variables. Malayan Nat
J, 66(1), pp. 2.

Silva, J. P., Phillips, L. & Jones, W. (2007). Life and Europe’s wetlands: restoring a
vital ecosystem. Retrieved on 13 July 2021, from
http://wedocs.unep.org/handle/20.500.11822/2682.

Skagen, S. K. & Knopf, F. L. (1994). Migrating shorebirds and habitat dynamics at a
prairie wetland complex. Wilson Bulletin, 106, pp. 91-105.

Skagen, S. K. & Oman, H. D. (1996). Dietary flexibility of shorebirds in the western
hemisphere. Canadian Field-Naturalist, 110, pp. 419-444.

Small, C., & Nicholls, R. J. (2003). A global analysis of human settlement in coastal

zones. Journal of coastal research, pp. 584-599.

Smith, L. M. (2003). Playas of the Great Plain. Austin, Texas, USA: University of
Texas Press.

Smith, R. V., Stafford, J. D., Yetter, A. P., Horath, M. M., Hine, C. S. & Hoover, J. P.
(2012). Foraging ecology of fall-migrating shorebirds in the Illinois River
Valley. PLoS ONE 7(9), pp. 1-12.

Sodhi, N. S., Koh, L. P., Prawiradilaga, D. M., Tinulele, 1., Putra, D. D., & Tan, T. H.
T. (2005). Land use and conservation value for forest birds in Central Sulawesi
(Indonesia). Biological Conservation, 122(4), pp. 547-558.

Sodhi, N. S. & Smith, K. G. (2007). Conservation of tropical bird: mission possible?
Journal of Ornithology, 148, pp. 305-309.

Spalding, M. D., Mclvor, A. L., Beck, M. W., Koch, E. W., Moller, I. & Reed, D. J.
(2014). Coastal ecosystems: a critical element of risk reduction. Conserv. Lett.
7, pp. 293-301.



130

Spektrum Kukuh Sdn. Bhd. (2019). Tanjung Piai Maritime Industrial Park.
http://tgpiaimaritime.com.my. Accessed on 12 May 2022.

Spracklen, D. V., & Righelato, R. (2014). Tropical montane forests are a larger than
expected global carbon store. Biogeosciences, 11(10), pp. 2741-2754.

Spruzen, F. L. (2008). Shorebird habitat use and macroinvertebrate composition in
Robbins Passage/Boullanger Bay wetlands, NW Tasmania. University of
Tasmania: Ph.D. Thesis.

Spruzen, F. L., Richardson, A. M., & Woehler, E. J. (2008). Influence of
environmental and prey variables on low tide shorebird habitat use within the
Robbins Passage wetlands, Northwest Tasmania. Estuarine, Coastal and Shelf
Science, 78(1), pp. 122-134.

Steele, S. 2011. The Online Guide to the Animals of Trinidad and Tobago. Ardea alba
(Great Egret) Behaviour. Retrieved on 24 January 2022, from
http://sta.uwi.edu/fsa/lifesciences/-documents/Ardea_alba.pdf.

Studds, C. E., Kendall, B. E., Murray, N. J., Wilson, H. B., Rogers, D. I., Clemens, R.
S., Gosbell, K., Hassell, C. J., Jessop, R., Melville D. S., Milton, D. A. & Fuller,
R. A. (2017). Rapid population decline in migratory shorebirds relying on

Yellow Sea tidal mudflats as stopover sites. Nature communications, 8(1), pp.
1-7.

Sukirman, H. I., Abdullah, Y. A., Marzukhi, M. A., Hashim, H. & Yusup, M. (2021).
Protecting coastal reclamation area in Johor, Malaysia through provisioning of
planning documents. In IOP Conference Series: Earth and Environmental
Sciences, 685(1), pp. 012016.

Sutherland, T. F., Shepherd, P. C. F., & Elner, R. W. (2000). Predation on meiofaunal
and macrofaunal invertebrates by western sandpipers (Calidris mauri): evidence
for dual foraging modes. Marine Biology, 137(5), pp. 983-993.

Sutherland, W. J. (1996). From individual behaviour to population ecology (Vol. 11).
Oxford University Press on Demand.

Sutherland, W. J., Alves, J. A., Amano, T., Chong, C. H., Davidson, N. C., Max
Finlayson, C., ... & Thompson, D. B. (2012). A horizon scanning assessment of
current and potential threats to migratory shorebirds. 1bis, 154(4), pp. 663-679.

Swanson, G. A., & Bartonek, J. C. (1970). Bias associated with food analysis in
gizzards of blue-winged teal. The Journal of Wildlife Management, pp. 739-746.



131

Swennen, C & Marteijn, E. (1985). Feeding ecology studies in the Malay peninsula.
In Parish, D. & Wells, D. R. (eds.). INTERWADER Annual Report for 1984.
Kuala Lumpur: INTERWADER.

Szabo, J. K., Butchart, S. H., Possingham, H. P., & Garnett, S. T. (2012). Adapting
global biodiversity indicators to the national scale: A Red List Index for
Australian birds. Biological Conservation, 148(1), pp. 61-68.

Tan, I. T. S., Hassan, K. N., Mohd, N. & Min, T. H. (2021). Impact of coastal
development on hydrodynamic change of mangrove coastline in Tanjung Piai,
Malaysia. In Proceedings of International Conference on Civil, Offshore and
Environmental Engineering: Springer, Singapore, pp. 213-220.

Tan, S. K., & Clements, R. (2008). Taxonomy and distribution of the Neritidae
(Mollusca: Gastropoda) in Singapore. Zoological studies, 47(4), pp. 481-494.

Tantikamton, K., Thanee, N., Jitpukdee, S., & Potter, M. (2015). Species diversity and
ecological characteristics of benthic macroinvertebrates in the intertidal zone of
Satun Province, Thailand and the first record of Petersenaspis sp. International
Journal of Advances in Agriculture & Environmental Engineering, 2, pp. 23-27.

Thompson, D. B. A., Curtis, D. J., & Smyth, J. C. (1986). Patterns of association
between birds and invertebrates in the Clyde Estuary. Proceedings of the Royal
Society of Edinburgh, Section B: Biological Sciences, 90, pp. 185-201.

Thompson, P. S., McCarty, C. & Hale, W. G. (1990). Growth and development of
redshank Tringa totanus chick on the Ribble Saltmarches, N. W. England.
Ringing and Migration, 11(1), pp. 57-64.

Thukral, A. K. (2017). A review on measurement of Alpha diversity in biology. Agric.
Res. J, 54(1), pp. 1-10.

Tojo, H. (1996). Habitat selection, foraging behaviour and prey of five heron species
in Japan. Japanese Journal of Ornithology, 45(3), pp. 141-158.

Touhami, F., Idrissi, H. R., & Benhoussa, A. (2020). Foraging behaviour of wintering
shorebirds at Merja Zerga lagoon (Atlantic coast, Morocco). Ostrich, 91(3), pp.
244-251.

Tsipoura, N. & Burger, J. (1999). Shorebird diet during spring migration stopover on
Delaware Bay, The Condor 101(3), pp. 635-644.

Tu, H. M., Fan, M. W. & Jo, J. C. J. (2020). Different habitat types affect bird richness
and evenness. Scientific Reports, 10(1), pp. 1-10.



132

Turpie, J. K. & Hockey, P. A. (1997). Adaptive variation in the foraging behaviour of
Grey Plover Pluvialis squatarola and Whimbrel Numenius phaeopus. Ibis
139(2), pp. 289-298

Uddin, M. J., Yasin, Z., Khalil, M., & Shau-Hwai, A. T. (2011). Parasites of blood
cockle (Anadara granosa Linnaeus, 1758) from the Straits of Malacca. Journal
of Shellfish Research, 30(3), pp. 875-880.

United Nations Educational, Science and Culture Organization UNESCO. (2014).
Available from http://whc.unesco.org/en/tentativelists/5927/. (Accessed on 05
October 2022).

United Nations Environment Programme (UNEP). (2001). Annual Evaluation Report.

United Nations Environment Programme (UNEP). (2008). National Reports on
Mangroves in the South China Sea, Technical Publication No.14. Bangkok:
UNEP.

van de Kam, J., Ens, B. J., Piersma, T., & Zwarts, L. (2004). Shorebirds. An illustrated
Behavioural Ecology. Utrecht: KNNV Publishers.

van de Kam, J., Lewis, J. & Piersma, T. (2010). Invisible connections: why migrating
shorebirds need the Yellow Sea. CSIRO Publishing.

van Gils, J. A., Piersma, T., Dekinga, A., & Dietz, M. W. (2003). Cost-benefit analysis
of mollusc-eating in a shorebird Il. Optimizing gizzard size in the face of
seasonal demands. Journal of experimental biology, 206(19), pp. 3369-3380.

Vijapure, T., Sukumaran, S., Neetu, S. & Chandel, L. (2018). Macrobenthos at marine
hotspots along the northwest Indian inner shelf: Patterns and drivers. Marine
Environmental Research 144, pp. 111-124.

Walag, A. M. P., & Canencia, M. O. P. (2016). Physico-chemical parameters and
macrobenthic invertebrates of the intertidal zone of Gusa, Cagayan de Oro City,
Philippines. Advances in Environmental Sciences, 8(1), pp. 71-82.

Waliczky, Z., Fishpool, L. D., Butchart, S. H., Thomas, D., Heath, M. F., Hazin, C.,
Donald, P. F., Kowalska, A., Dias, M. P. & Allinson, T. S. (2019). Important
Bird and Biodiversity Areas (IBAs): their impact on conservation policy,
advocacy and action. Bird Conservation International, 29(2), pp. 199-215.

Wang, Y. P., Gao, S., Jia, J., Thompson, C. E., Gao, J. & Tang, Y. (2012). Sediment
transport over an accidental intertidal flat with influences of reclamation, Jiangsu
coast, China. Marine Geology, 291, pp. 147-161.



133

Warnock, N. (2010). Stopping vs. staging: the difference between a hop and a
jump. Journal of Avian Biology, 41(6), pp. 621-626.

Weber, L. M., & Haig, S. M. (1996). Shorebird use of South Carolina managed and
natural coastal wetlands. The Journal of Wildlife Management, pp. 73-82.

Wei, D. L. Z., Aik, Y. C,, Chye, L. K., Kumar, K. A. N. D. A, Tiah, L. A., Chong, Y.
A. N. G.,, & Mun, C. W. (2006). Shorebird surveys of the Malaysian coast
November 2004—April 2005. Stilt, 49, pp. 7-18.

Wells, D. R. (1999). Bird diversity in the Sungai Kinchin Area, Pahang, Malaysia.
Malayan Nature J, 43, pp. 326-332.

West, A., McGrorty, S., Goss-Custard, J., Sanderson, W., & Gray, C. (2005).
Modelling shorebirds and their food on the Dee Estuary, Traeth Lafan and Burry
Inlet SPAs to inform target setting and site management — Phase 2. Final Report
June 2005. Bangor, UK: Country Council for Wales.

Wetland International. (2006). Waterbird population estimates-fourth edition.
Wagenigen, The Netherland: Wetland International.

Wetland International & Johor National Park Corporation. (2007). Controlling Coastal
Erosion and Restoring Mangroves at Tanjung Piai Ramsar Site, Johor,
Malaysia. Proposal prepared and submitted to Ministry of Natural Resources and
Environment, Malaysia by Tanjung Piai Restoration Task Force, 16 March 2007,
(unpublished).

Wetland International Malaysia Programme (WIMP). (2001). Ecological Assessment
of Sungai Pulai Mangrove Forest Reserve and Proposed Tanjung Piai State Park:
To determine its status as wetlands of international importance (Ramsar site)
(unpublished).

Williamson, L., Hudson, M., O’Connell, M., Davidson, N., Young, R., Amano, T. &
Szekely, T. (2013). Areas of high diversity for the world’s inland-breeding
waterbirds. Biodiversity and Conservation, 22(6), pp. 1501-1512.

Wilson, H., Kendall, B., Fuller, R., Milton, D. & Possingham, H. (2011). Analyzing
variability and the rate of decline of migratory shorebirds in Moreton By,
Australia. Conservation Biology 25, pp. 758-766.

Wilson Jr, W. H. (1990). Relationship between Prey Abundance and Foraging Site
Selection by Semipalmated Sandpipers on a Bay of Fundy Mudflat (Relacién

entre la Abundancia de Presas y la Seleccion del Lugar de Forrajeo por parte de



134

Calidris pusilla en un Lodazal de la Bahla de Fundy). Journal of Field
Ornithology, pp. 9-19.

WOoRMS Editorial Board (2022). World Register of Marine Species. Available from
https://www.marinespecies.org at VLIZ. Accessed on 18 July 2021.
doi:10.14284/170

Yan, J.,, Gao, S., Xu, M., & Su, F. (2020). Spatial-temporal changes of forests and
agricultural lands in Malaysia from 1990 to 2017. Environmental monitoring
and assessment, 192(12), pp. 1-16.

Yang, H. Y., Chen, B., Barter, M., Piersma, T., Zhou, C. F., Li, F. S., & Zhang, Z. W.
(2011). Impacts of tidal land reclamation in Bohai Bay, China: ongoing losses
of critical Yellow Sea waterbird staging and wintering sites. Bird Conservation
International, 21(3), pp. 241-259.

Yang, H. Y., Chen, B., Ma, Z. J., Hua, N., van Gils, J. A., Zhang, Z. W., & Piersma,
T. (2013). Economic design in a long-distance migrating molluscivore: how fast-
fuelling red knots in Bohai Bay, China, get away with small gizzards. Journal of
Experimental Biology, 216(19), pp. 3627-3636.

Yates, M. G., & Goss-Custard, J. D. (1991). A comparison between high water and
low water counts of shorebirds on the Wash, east England. Bird Study, 38(3), pp.
179-187.

Yates, M. G., Goss-Custard, J. D., McGrorty, S., Lakhani, K. H., Durell, S. L. V. D.,
Clarke, R. T., ... & Frost, A. J. (1993). Sediment characteristics, invertebrate
densities and shorebird densities on the inner banks of the Wash. Journal of
Applied Ecology, pp. 599-614.

Yatim-Mustafar, M., Norazlimi, N. A., & Abdul-Latiff, M. A. B. (2019). Avifauna
study of Tanjung Piai, Johor, Malaysia. In IOP Conference Series: Earth and
Environmental Science (Vol. 269, No. 1, p. 012046). IOP Publishing.

Yeap, C. A., Sebastian, A. C. & Davidson, G. W. H. (2007). Directory of Important
Bird Areas in Malaysia — Key Sites for Conservation. Kuala Lumpur, Malaysia:
Malaysian Nature Society.

Yong, D. L. (2006). Preliminary list of larger vertebrates in the Panti Forest Reserve,
South Johore (2002-2006). Singapore Avifauna, 20(1), pp. 26-35.

Yong, D. L., Kee,J. Y., Aung, P. P., Jain, A., Yeap, C. A., Au, N. J., Jearwattanakanok,
A, Lim, K. K., Yu, Y. T. & Fu, V. W. K. (2022). Conserving migratory



135

waterbirds and the coastal zone: the future of South-east Asia’s intertidal
wetlands. Oryx, 56(2), pp. 176-183.

Zakaria, M. A., & Nor, S. M. (2019). Population estimates of painted stork (Mycteria
leucocephala) in three main breeding sites Peninsular Malaysia. In AIP
Conference Proceedings (Vol. 2111, No. 1, p. 060005). AIP Publishing LLC.

Zakaria, M., & Rajpar, M. N. (2010). Bird species composition and feeding guilds
based on point count and mist netting methods at the Paya Indah Wetland
Reserve, Peninsular Malaysia. Tropical Life Sciences Research, 21(2), pp. 7.

Zakaria, M., Rajpar, M. N., & Sajap, A. S. (2009). Species diversity and feeding guilds
of birds in Paya Indah Wetland Reserve, Peninsular Malaysia.

Zeffer, A., Johansson, L. C., & Marmebro, A. (2003). Functional correlation between
habitat used and leg morphology in birds (Aves). Biological Journal of the
Linnean Society, 79(3), pp. 461-484.

Zhang, M., Hong, Y., Zou, F., Zhang, Q., Fan, H., Chan, S., Cheong, K. T., & Leong,
K. F. (2019). Response of shorebird habitat selection to coastal reclamation and
urbanization in an extensively developed delta: A case study in Macao,
China. Ocean & Coastal Management, 179, pp. 104871.

Zhao, Y., Liu, Q., Huang, R., Pan, H. & Xu, M. (2020). Recent evolution of coastal
tidal flats and the impacts of intensified human activities in the modern radial
sand ridges, East China. International Journal of Environmental Research and
Public Health, 17(9), pp. 3191.

Zharikov, Y., & Milton, D. A. (2009). Valuing coastal habitats: predicting high-tide
roosts of non-breeding migratory shorebirds from landscape composition. Emu-
Austral Ornithology, 109(2), pp. 107-120.

Zharikov, Y. & Skilleter, G. A. (2004). Why do eastern curlews Numenius
madagascariensis feeding on prey that lowers intake rate before migration?
Journal of Avian Biology, 35, pp. 533-542.

Zockler, C., Htin Hla, T., Clark, N., Syroechkovskiy, E.E., Yakushev, N.,
Daengphayon, S. & Robinson, R. (2010a). Hunting in Myanmar is probably the
main cause of the decline of the Spoon-billed Sandpiper Calidris pygmeus.
Waterbird Study Group Bulletin 117, pp. 1-8.

Zockler, C., Syroechkovskiy, E. & Bunting, G. (2010b). International single species
action plan for the conservation of Spoon-billed Sandpiper (Eurynorynchus

pygmeus). Birdlife International (Asia Division, Tokyo, Japan) and the



136

Secretariat of the Convention on the Conservation of Migratory Species of Wild
Animals (Bonn, Germany), CMS Technical Report Series 23.

Zou, F., Yang, Q., Dahmer, T., Cali, J., & Zhang, W. (2006). Habitat use of waterbirds
in coastal wetland on Leizhou Peninsula, China. Waterbirds, 29(4), pp.
459— 464.

Zwarts, L., & Blomert, A. M. (1992). Why knot Calidris canutus take medium-sized
Macoma balthica when six prey species are available. Marine Ecology Progress
Series, pp. 113-128.

Zwarts, L., & Wanink, J. H. (1993). How the food supply harvestable by waterbirds in
the Wadden Sea depends on the variation in energy density, body weight,
biomass, burying depth and behaviour of tidal-flat invertebrates. Netherlands
journal of sea research, 31(4), pp. 441-476.

Zwarts, L., Bijlsma, R. G., van der Kamp, J. & Wymenga, E. (2009). Living on the
edge: Wetlands and Birds in Changing Sahel, Zeist. The Netherland: KNNV
Publishing.

Zwarts, L., Ens, B. J., Kersten, M., & Piersma, T. (1990). Moult, mass and flight range
of waterbirds ready to take off for long-distance migrations. Ardea, 55(1-2), pp.
339-364.



VITA

The author was born in March 26, 1996 in Selangor, Malaysia. She went to
Sekolah Kebangsaan Serdang, UPM for her primary education. She later continues her
secondary school in Sekolah Menengah Kebangsaan Bandar Baru Bangi for both of
her PMR and SPM. Before pursuing her degree, she went to Penang Matriculation
College in 2013. She successfully graduated with Bachelor Science (Biodiversity and
Conservation) with Honours at Universiti Tun Hussein Onn Malaysia, Johor in 2019
with first class honour. Upon graduation, she works as contract staff in Zoology
Branch, Forest Research Institute Malaysia (FRIM) for almost a year before she
enrolled at Universiti Tun Hussein Onn Malaysia for her master degree.





