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Abstract. The present study aims to identify relationship between the structural and ecological 
characteristics of mangrove ecosystem and mollusc communities. Bivalve and gastropod are considered 
as the main molluscs of mangrove forests and often show marked zonation patterns both horizontally 
and vertically. Gastropods have high distribution in the mangrove forests probably due to their mobile 
characteristic, while bivalves are often confined to a narrow seaward zone, due to feeding, larval 
settlement restrictions and sediment texture such as low pH and high organic matter. The abundance, 
biomass, and diversity of molluscs within mangrove communities are likely to be influenced by physical 
structure of the mangrove forest (including pneumatophores and associated epiphytic algae), sediment 
textures (enriched in organic carbon, higher pore-water salinities and smaller median grain size), 
mangrove detritus (enriched in tannins, refractory to digestion and nutritionally poor). Furthermore, 
comparative studies within mangrove stands have revealed differences in benthic biomass and diversity 
associated with the age of the mangroves. In general, this study will show that even relatively small-
scale modifications to the structure of mangrove ecosystems can lead to significant effects on the 
diversity and abundance of molluscs in these habitats. 
Key Words: ecological characteristics, mangrove ecosystem, Bivalve, gastropod. 

 
 
Introduction. Mangroves are various types of trees up to medium height and shrubs 
that grow along the intertidal zone of coast or estuaries in the tropics and subtropics 
mainly between latitudes 25° N and 25° S (Giri et al 2011; Zhang et al 2007). They have 
special physiological adaptations to frequently inundation by the tides (Lewis III 2005). 
Numerous studies on mangrove habitats have demonstrated the high biological 
productivity and rich biodiversity of these ecosystems in tropical and sub-tropical regions 
(Lindegarth & Hoskin 2001; Valiela et al 2001; Ashton & Macintosh 2002; Macintosh et al 
2002). Despite the physical and biological fragility of these coastal ecosystems, they 
provide a wide range of ecological services such as: (1) improve water quality by filtering 
and assimilating pollutants; (2) stabilize and improve the soil and protect shorelines from 
erosion; (3) maintain biodiversity and genetic resources; (4) provide feeding, 
reproductive, shelter and nursery sites to several terrestrial and aquatic species; (5) 
regulate important processes of estuarine chemical cycles and (6) capture carbon dioxide 
(Ronnback 1999; Sydenham & Thomas 2003; Kathiresan & Rajendran 2005). 

Mangroves formerly occupied ~75% of tropical coasts and inlets (Farnsworth & 
Ellison 1997), but today they only line ~25% of the world’s tropical coastlines (World 
Resources Institute 1996). For the Asia-Pacific region an annual deforestation rate of 1% 
is considered to be a conservative measure (Ong 1995). More than 50% of the loss in 
mangrove area can be attributed to conversion into shrimp pond aquaculture. Other 
factors influencing the global decline of mangrove systems are widespread urban, 
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agricultural, and industrial development, as well as pollution and overfishing (Macintosh 
1996; Valiela et al 2001). These mangrove losses have resulted in a reduction in 
biodiversity and the abundance of macrofauna, particularly seafood. In fact, the 
ecological basis for economic value of seafood production is supported by mangrove 
ecosystems (Ronnback 1999). Mangroves play a vital role in the energy budget of 
tropical coastal areas by providing significant nutrient supplies to adjacent benthic and 
pelagic food webs (Kieckbusch et al 2004; Alfaro 2006). However, the pathways and 
mechanisms by which this primary productivity is transferred to higher trophic levels and 
its ability to support secondary productivity can be difficult to identify. 
 Molluscs are one of the dominant invertebrate groups in the mangrove community 
and are thought to play an important ecological role in the structure and function of 
mangrove systems (Nagelkerken et al 2008; Printrakoon et al 2008). They have been 
recognized as an important link in the transfer of organic matter from mangroves to the 
third trophic level (secondary consumer such as fish and bird) and numerically dominant 
species are generally viewed as the main contributors of this energy transfer (Kieckbusch 
et al 2004; Persic et al 2004; Alfaro 2006). Molluscs also form an edible source for 
coastal population. For example, human populations in northern and north-eastern 
Brazilian coastal areas depend heavily on certain molluscs (e.g. mussels, oysters, clams 
and some shipworm species) as sources of food (Pereira-Barros & Pereira-Barros 1988), 
especially low-income households (Glaser 2003). On the other hand, abundance and 
diversity of molluscs have been historically used as an indicator of ecosystem health and 
local biodiversity in mangrove (Amin et al 2009; Bryan et al 1983). Macintosh et al 
(2002) suggested the use of the family Potamididae (gastropod) as bio-indicator of 
ecological changes in the mangroves. Besides, molluscs are utilized for ornamental trade, 
pharmacological products and in the manufacture of lime and cement (Jaiswar & Kulkarni 
2005). Despite their ecological and economic importance, there are few specific 
quantitative data on the diversity, density and biomass of molluscs in mangroves (Jiang 
& Li 1995; Nagelkerken et al 2008; Printrakoon et al 2008) and many species of molluscs 
are suffering from the threat of extinction (Kay 1995). Spatio-temporal variations in the 
availability of food, shelter and hydrodynamic ability of mangroves to retain immigrating 
larvae and juveniles affect the quality of individual microhabitats for macrofauna 
(Ronnback 1999).  
 The present study aims to identify relationship between the structural and 
ecological characteristics of mangrove ecosystem and mollusc communities to find 
whether habitat modification and changes to the structural complexity would significantly 
affect the diversity and abundance of molluscs in a mangrove ecosystem. Also, these 
findings may be useful in the selection and planning of areas for conservation and in 
evaluation of biodiversity in the coastal habitats. 
 
Dominant molluscs of mangrove ecosystem. Together with decapod crustaceans, 
molluscs are the most well represented taxon of marine origin in mangrove forests 
(Plaziat 1984; Kathiresan & Bingham 2001). The high density and biomass of molluscs in 
mangroves is evidence of their ecological importance in converting primary production 
from the trees into animal tissue, available to higher trophic levels. Bivalve and 
gastropod are considered as the main molluscs of mangrove forests and comprise an 
important trophic component of detritus-based food webs (Coull et al 1995). 

Molluscs living in mangroves can be divided into native molluscs in mangrove 
ecosystem (e.g., Cerithidea cingulata, Terebralia palustris and Nerita planospira), 
facultative molluscs (e.g., Littoraria scabra and Crassostrea cucullata) and migrant 
molluscs (e.g., Nerita undata and Clypeomorus moniliferus) (Irma & Sofyatuddin 2012). 
Several explanations have been proposed to explain why many mollusc species utilize 
mangroves during at least one stage of their life cycle. There are three most widely 
accepted explanations related to food abundance, shelter from predation and the 
hydrodynamic ability of mangroves to retain immigrating larvae and juveniles (Ronnback 
1999). In mangroves, molluscs occupy all the levels of the food web, as predators, 
herbivores, detritivores and filter feeders (Cannicci et al 2008), but in general, filter 
feeders and detritivores dominate in terms of density and biomass (Printrakoon et al 
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2008). This is consistent with the mangrove ecosystem being a detritus-based system 
dependent on the breakdown of mangrove products by a combination of physical, 
chemical and biological activities (Hutchings & Saenger 1987).  
 
Gastropods. Gastropods are typically one of the dominant and most conspicuous 
macrofauna in mangrove systems, and occupy a wide range of ecological niches (Cantera 
et al 1983; Plaziat 1984). A number of gastropod genera (e.g., Ellobium) and species 
(e.g., L. scabra, T. palustris) seem to occur exclusively in mangrove systems (Plaziat 
1984). The gastropods are suitably adapted to various macrohabitats of the mangrove 
ecosystems. Marine species are found in the bottoms as well as in water bodies. 
Pulmonate snail and several other groups have conquered mangrove lands with the 
elimination of the gills and conversion of the mantle cavity into lungs (Shanmugam & 
Vairamani 1999). Also, species restricted to the tree zones have developed mechanisms 
such as resorbing calcium carbonate from internal shell structures which allow surviving 
in this difficult habitat (Sanpanich et al 2004).  

Most of the mangrove gastropods live on the ground. Only 20% of the gastropods 
in mangroves are species restricted to the tree zones (Cantera et al 1983). Littorinids 
such as L. scabra are some of the most common snails in tropical mangrove habitats. 
They are often found among tropical mangrove roots, trunks, and leaves and tend to 
move up and down with the tide to avoid immersion. Of course, the specific patterns and 
reasons for this vertical migration on mangrove trees are poorly understood (Slim et al 
1997; Duncan & Szelistowski 1998; Fratini et al 2001; Lee & Williams 2002). The 
migration pattern varies with environmental conditions. For instance, Cerithidea decollata 
- a common western Indian Ocean mangrove tree climbing gastropod - exhibits 
difference in migration depending on: (a) high-low tide cycle, (b) day-night cycle and (c) 
spring-neap tidal cycle; in addition, (d) the whole pattern is strongly influenced by the 
zonation within the wide area that the snails are able to colonize, and which overlaps 
with the Avicennia marina belt, the mangrove species which they tend to aggregate 
around or cluster on (Vannini et al 2006). 
 The trophic position of gastropods varies in the mangrove habitat: sediment 
dwellers feed - selectively or not – on sediment organic matter and/or 
microphytobenthos (e.g., Assiminea spp. and C. cingulata) (Bouillon et al 2004), grazer 
snail feed on epiphytic algae on tree trunks or pneumatophores (e.g., Onchidium spp. 
and Littoraria spp.) (Christensen et al 2001; Lee et al 2001; Bouillon et al 2004) and 
some species have been reported to feed on mangrove litter and/or propagules (e.g., 
Melampus coffeus and adult T. palustris) (Proffitt & Devlin 2005). Predatory and 
scavenging species such as Thais spp. and Nassarius spp. are much less abundant 
(Nagelkerken et al 2008).  
 
Bivalvia. Mangroves are highly zoned, typically occupying the upper half of the eulittoral 
and dominating the supra littoral fringe. They also grow best in the soft mud. These two 
aspects alone partially explain the lack of the data on mangrove bivalves, especially 
endemic species; the bivalves are in general best adopted to lower tidal levels and to 
firmer deposits. Although, Lasaea rubra is one of the few bivalves capable of colonizing 
the high inter tidal almost worldwide (Shanmugam & Vairamani 1999). Many bivalves in 
other marine habitats burrow into sediments but a relatively few species do this in 
mangrove habitats because of the anoxic conditions of the sediments. Those that do are 
either shallow burrowers or have special adaptations for life in anoxic conditions (Ponder 
et al 2000). According to Plaziat (1984), Isognomonidae and Ostreidae are abundant in 
mangrove area because they have higher adaptation ability in changing environmental 
factors such as drought due to low tide and salinity. A number of bivalves with chemo-
symbiotic associations such as Lucinidae have been reported from mangroves (Lebata & 
Primavera 2001). Also, some bivalves, notably shipworms (Teredinidae) burrow into 
wood and play a very important role in the breakdown and recycling of dead wood. For 
example, Sivakumar & Kathiresan (1996) reported 5 species of teredinids viz., Bankia 
campanellata, B. carinata, Dicyathifer manni, Lyrodus pedicellatus and Teredo furcifera; 
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and 2 pholadids viz., Martesia striata and M. nairi in Pichavaram mangrove of southeast 
coast of India.  
 
Distribution of mollusks in mangrove ecosystem. Molluscs often show marked 
zonation patterns in relation to tidal elevation, forest type and sediment properties in 
mangrove systems (Ashton 1999; Dittmann 2001). They are zoned both horizontally (i.e. 
along the sea-land axis) and vertically (i.e. at different heights from the ground) 
(Cannicci et al 2008). Therefore, mollusc communities in high and low intertidal 
mangroves are often distinctly different, and this relates in part to highly different 
environmental conditions such as hydroperiod, availability of organic matter and 
sediment characteristics (Lee 2008). Lower intertidal mangrove sediments (typically 
organic matter and silt- or clay-dominated) provide substratum for growth of benthic 
microalgae and macroalgae (Aikanathan & Sasekumar 1994; Sarpedonti & Sasekumar 
1996). In high intertidal mangroves, the substratum is often more sandy, and the 
reduced frequency of tidal inundation results in a drier, more saline environment where 
more leaf litter accumulates and which is less suitable for growth of micro- and 
macroalgae. Frequent inundation in the low intertidal zone also favours the presence of 
filter feeders and deposit feeders (e.g., Anomalocardia, Tagelus, Tellina, Macoma, Mya 
and Paphies australis), whereas fauna in the high intertidal zone does not have frequent 
direct access to such food sources and other trophic groups such as some of bivalvia 
(e.g., Donax) and its gastropod predator (Natica) therefore predominate there (Beasley 
et al 2005; Nagelkerken et al 2008).  

The distribution of gastropod species in mangrove ecosystem is influenced by a 
variety of factors such as light (as a major factor determining algal growth and as a 
factor influencing humidity), tidal elevation, salinity, sediment textures and forest type 
(Nagelkerken et al 2008). For example, the soil in the Rhizophora zone is higher in total 
nitrogen than Avicennia zones. Also, sediments containing higher salinity may reduce 
availability of nutrients for organisms (Kathiresan et al 1996). Almost all gastropods are 
categorized as a tree climber, moving up and down to follow the tide to avoid immersion 
(Tee 1982). Gastropods often have species-specific habitat preferences and tolerance 
such as particular depths or vegetation structure (Lodge 1986; Thomas 1990). However, 
the gastropods have high abundance and distribution in the mangrove forests probably 
due to their mobile characteristics (Irma & Sofyatuddin 2012).  
 Bivalves are often considered to be confined to a narrow seaward zone, due to 
feeding and larval settlement restrictions (Plaziat 1984). For example, because oysters 
and mussels are filter feeders, they are confined to microhabitats below mean high 
water, and are usually abundant in areas adjacent to open water (Macintosh 1982; 
Menzel 1991). Also, it may be impossible for the soft fleshy feet of infaunal bivalvia to 
penetrate the root masses of mangrove (Nagelkerken et al 2008). Therefore, the blood 
clam, Anadara granosa, and other cockles can be found in large numbers in mudflats on 
mangrove habitats, where it lies partially buried in the sediment (Macintosh 1982). In 
other hand, bivalves are obviously unable to tolerate long periods of exposure to air and 
fluctuating salinities (Sasekumer 1974). In Southeast Asia, however, Polymesoda erosa is 
adapted for a semi-terrestrial existence by living on the high shore where only occasional 
high tides inundate the habitat (Nagelkerken et al 2008). The conspicuous absence of 
bivalves in some areas of mangroves can also relate to sediment texture such as lower 
pH and higher organic matter. A lower sediment pH could result in exterior exoskeleton 
and shell erosion (Ashton et al 2003). The organic content often influences molluscan 
community structures and can mask the effects of low levels of contamination (Wilson & 
Elkaim 1992).  
 
Diversity and abundance of molluscs in mangrove ecosystem. Generally, 
structurally complex habitats, such as seagrasses, marshes, and mangroves are known 
to support higher densities and diversity of benthic organisms as compared to non-
vegetated areas (Edgar 1990). The complex architectures of coastal habitats provide 
greater number of settlement sites and enhanced nutrient availability, as well as lower 
predation pressure (Davis et al 2001). Numerous studies have highlighted the rich 
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biodiversity of mangroves associated molluscs throughout the world, including: 47 
species of molluscs (31 gastropods and 16 bivalves) in mangroves of the upper Gulf of 
Thailand (Printrakoon et al 2008), 45 mollusc species (22 gastropods, 15 bivalves and 8 
chitons) in a Venezuelan mangroves (Marquez & Jimenez 2002), 44 mollusc species, 
mostly gastropods, in a well-conserved mangroves in Sarawak, Malaysia (Ashton et al 
2003), 39 species of gastropods in an Australian mangroves (Camilleri 1992), 28 species 
in the Chinese mangrove (Jiang & Li 1995) and 20 species in the Pichavaram mangrove 
(Kathiresan 2000). The high mangrove molluscan diversity is mainly due to the 
availability of a diverse range of microhabitats. On the other hand, species diversity 
differs strongly in different parts of the world, for example, M. coffeus is the only 
gastropod present in the mangroves of Guadeloupe (Plaziat 1984). There are several 
potential physical and biological differences between tropical/sub-tropical and temperate 
mangroves that may make extrapolations of studies inappropriate from one region to 
another. Mangrove stands in tropical and sub-tropical regions are regarded as highly 
productive ecosystems that support a rich diversity of organisms and provide important 
nursery habitats. The lower density and diversity of the benthic component within 
temperate mangroves may be related to sediment loads, tannin concentrations, lack of 
structural complexity, degree of consumption and decomposition of mangrove litter and 
tidal inundation. Lower temperatures and lower tidal inundations in warm temperate 
region (New Zealand) may result in lower rates of organic matter decomposition as 
compared to tropical and sub-tropical mangrove ecosystems. In this regard, mangrove 
species are important; the warm temperate region is confined with least mangrove 
diversity in particular A. marina (Alfaro 2006). The global pattern in species richness of 
mangrove gastropods appears to follow global patterns in mangrove tree species richness 
(Ellison et al 1999). Also, the higher abundance of bivalves in some area is due to the 
higher density of mangroves with profusely branched aerial roots for colonization of 
bivalves (Irma & Sofyatuddin 2012). Different mangrove plants have different 
environmental niches and affect their surroundings differently. For example, Printrakoon 
et al (2008) reported molluscan diversity in Rhizophora was lower than in Avicennia. The 
differences in the physical structure of the mangrove forest including pneumatophores 
and associated epiphytic algae can lead to significant changes in the abundance and 
diversity of molluscs. An experimental reduction of the abundance of A. marina 
pneumatophores and the associated epiphytic algae in the forest habitat of Moreton Bay, 
Queensland, Australia led to significant declines (by as much as 83%) in the number of 
molluscs utilising the substratum within the modified plots. Faunal composition within 
pneumatophore zones indicates that these habitats are important ecological transition 
environments between seagrasses and mangroves. Pneumatophores usually are found in 
high densities along the mangrove fringes, where they provide extensive surface area for 
settlement of transient organisms within a complex three-dimensional structure (Alfaro 
2006). The presence of emergent structures, such as pneumatophores can also reduce 
flow rates near the bottom causing localised deposition of material suitable as food for 
deposit feeders (Skilleter & Warren 2000). In addition, the pneumatophores tend to trap 
high densities of drift algae (up to 100% cover), especially the resident floating alga, 
Hormosira banksii, which provides feeding grounds for a variety of snails (i.e., Turbo 
smaragdus, Diloma subrostrata, Melagraphia aethiops) and other invertebrates. This 
algal cover tends to persist over tidal cycles, and may provide a constant supply of 
nutrients to associated organisms (Alfaro 2006). The associated epiphytic algae also form 
a dense canopy that often completely obscure the sediment/leaf litter on the substratum. 
The presence of this dense mat of algal material may have provided protection and cover 
for the molluscs from predators such as toadfish Tetractenos hamiltoni which are locally 
common and are known predators of gastropods in mangrove systems (Hughes 1984; 
Warren 1990). The effect of removal of the epiphytic algae from the surface of the 
pneumatophores is reportedly as great as the removal of the entire pneumatophore (with 
attached algae) suggesting the molluscs may be responding primarily the presence of the 
algae (Kelaher et al 1998b; Skilleter & Warren 2000). 

Other factors such as mangrove detritus, the age of the mangroves and sediment 
characteristics can also influence the diversity and abundance of mangrove molluscs. The 
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diversity and total abundance of the benthic fauna is reported to vary and this is firstly 
dependent on detritus biomass (ash-free dry weight) and secondly on sediment 
composition. In addition, the most important predictor of dominant macrobenthic taxa is 
the detritus biomass. Although, detritus itself may not have a direct effect on the 
composition and abundance of benthic fauna, the source and the age of the detritus 
seem to be more important than the amount of the detritus for the fauna consumption 
(Netto & Gallucci 2003). Mangrove detritus, particularly that of Rhizophora mangle, is 
rich in tannins (Robertson 1988; Sessegolo & Lana 1991; Lee 1999). Tannins are known 
to be toxic to many organisms and can interfere with the feeding, digestion and 
colonization of detritivores (Sivakumar & Kathiresan 1990; Tietjen & Alongi 1990; Lee 
1999; Rajendran & Kathiresan 1999). However, tannin concentrations increase with 
depth (Boto et al 1989) and it is unlikely that the lower values near the sediment surface 
could inhibit the small infauna occurring there. In Australia, the high proportion of 
tannins from mangrove detritus and mud associated with mangrove habitats has been 
suggested to be responsible for lower densities and biodiversity of macro-fauna within 
these habitats (Alongi & Christoffersen 1992; Lee 1999; Alongi et al 2000; Ellis et al 
2004), and also are likely to play a major role in structuring mangrove ecosystems in 
New Zealand. In addition, even after a significant microbial decomposition, mangrove-
derived detritus are refractory to digestion and nutritionally poor as compared to other 
marine detrital source (phytoplankton, microphytobenthos and macroalgae), having a 
high C:N ratio and relatively high lignin content (Robertson 1988; Alongi 1998). 
However, the results of investigations that were carried out in Brazilian mangrove 
showed a positive correlation between benthic fauna and detritus biomass (Netto & Lana 
1997, 1999; Netto & Gallucci 2003). The answer to this apparent contradiction is 
probably not related to the direct consume of the detritus itself, but to the microhabitat 
originated by the low or high biomass of detritus in different degree of decomposition. 
 Sediment characteristics exhibit clear differences among habitats, except for 
pneumatophore and seagrass habitats. Several factors have been proposed to regulate 
infaunal densities and species composition in mangrove sediments: physical properties of 
the sediment, food availability, geochemical environment and changes in predator–prey 
relationships (Alongi 1989; Alongi & Sasekumar 1992). However, sediment properties 
vary with tidal elevation and forest type (Guerreiro et al 1996). In general, mangrove 
sediments are high in organic carbon, pore-water salinities and smaller median grain size 
(Demopoulos 2004). These sediment characteristics have crucial importance for infaunal 
species, since their feeding strategies tend to be highly adapted to sediment types 
(McLachlan et al 1995; Zhuang et al 2004). For example, Lana & Guiss (1991) found a 
positive correlation between increased macrofaunal abundance, organic matter and 
decreased sediment grain size in the mangrove of southeast Brazil. Also, changes in the 
sediment characteristics of northern Brazil mangrove due to currents and wave action 
may cause the dislocation of banks of Mytella and other species that burrow in soft 
intertidal sediments (Beasley et al 2005). On the other hand, the effects of erosion and 
sedimentation on coastal vegetation may affect molluscs and other benthic organisms. 
Areas of mangroves may die due to sand invading and asphyxiating the vegetation 
(Cohen & Lara 2003). Mussels and certain epibenthic gastropods may disappear in 
degraded areas. However, the trunks and roots that remain for some time in the 
substrate provide habitat for Martesia, Teredinidae, Neritina and Littoraria, while 
compacted peat remaining from degraded mangrove areas is a habitat for burrowing 
Pholadidae (Beasley et al 2005). Therefore, increased sedimentation within mangrove 
habitats can result in negative functional and structural effects on benthic communities 
(Ellis et al 2004). 
 Another factor that appears to have a significant influence on the diversity and 
abundance of molluscs is the age of the mangroves, which influence structure and 
function of mangroves. Morrisey et al (2003) showed that there were substantial 
differences in the abundance and composition of the fauna of younger (3–12 years older) 
and older (>60 years older) mangrove areas. It is hypothesized that as mangrove stands 
mature, the focus of faunal diversity may shift from the benthos to animals living on the 
mangrove plants themselves, such as insects and spiders. Therefore, numbers of benthos 
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taxa and numbers of individuals of each taxa were found larger at younger sites. But, the 
total number of individuals was not different between the two age-classes, mainly due to 
the presence of large numbers of the surface-living gastropod Potamopyrgus 
antipodarum at the older sites. Subsequent to mangal Extension, major environmental 
parameters also alter including, rates of water flow, sediment grain size and organic-
matter content, oxygen and sulfide concentrations (both in bottom and pore-waters), 
salinity and the availability of hard substrates (Robertson & Alongi 1992). For example, 
the sediment of mature mangroves is inundated less frequently and becomes more 
compacted, and the abundance and diversity of the infauna decrease (Morrisey et al 
2003). There were also more pneumatophores in the more compacted sediments of the 
older stands, because of lower oxygen concentrations in those sediments (Kelaher et al 
1998a, 1998b; Skilleter & Warren 2000; Morrisey et al 2003). Differences in densities of 
pneumatophore may also indicate that root competition is lower in younger stands, 
leading to more nutrient rich leaf tissue. Measurement of leaf chemistry showed that 
mangrove plants in the younger stands were able to take up more N and P than those in 
the older stands. However, plants at younger sites have lower K+:Na+ ratios, which 
suggest the presence of a higher salinity than the older sites. This is consistent with their 
location at the seaward front of the mangal where their roots are inundated for a longer 
portion of the tidal cycle. Another important difference that can be mentioned is that the 
sediment of older stands contains more organic matter and leaf litter than that of 
younger stands do (Medina et al 1995; Morrisey et al 2003). All of these factors can 
substantially influence the structure and dynamics of benthic communities such as the 
diversity and abundance of them (Posey et al 1993, 1997; Snelgrove & Butman 1994; 
Arrow et al 2000; Levin & Talley 2000). Macintosh et al (2002) studying Ranong 
mangrove ecosystem in Thailand, observed the diversity and abundance of Littoraria 
species were high at one location where plantation trees were still very young, whereas 
low numbers were observed at an older plantation, and they were absent in mature 
forest. But, opposite results have sometimes also been reported. For example, pulmonate 
snails (Ellobiidae) tend to be associated with mature forest, upper shore and back 
mangrove (Macintosh et al 2002). Also, Irma & Sofyatuddin (2012) showed that the 
abundance of gastropods increases with increasing mangroves age, but the age of 
mangroves does not affect the abundance of bivalves. The higher abundance of 
gastropods in the older stands is due to the higher C-organic content of sediment. In 
addition, these differences are suggested to be a result of increased silt/clay 
sedimentation in the older stands (Ellis et al 2004). According to Rangan (1996) the 
substrate condition influences the development of biotic communities, where sediment 
with a little clay is a desirable substrate for gastropods.  
 
Molluscs impacts on mangrove ecosystems. Molluscs are ecologically significant in 
playing an important role in mangrove food webs and trophic dynamics (May 1999; 
Morrisey et al 2003; Ellis et al 2004). They are able to entrap additional primary 
production before it is removed by ebbing currents (Slim et al 1997; Fratini et al 2004). 
Gastropods contribute to entrap primary production within the system, both grazing 
fallen leaves and consuming mud (mainly composed by mangrove litter) (Plaziat 1984; 
Kathiresan & Bingham 2001). For example, T. palustris are protagonists in fallen leaf 
consumption and degradation. It is experimentally demonstrated that in a Kenyan 
mangrove during a single low tide, if fed ad libitum, T. palustris population alone is able 
to consume about five times the daily Rhizophora mucronata leaf production. Moreover, 
T. palustris leaf consumption is not restricted to low tide, since this species eats at high 
tides too chemically locating the fallen leaves underwater (Fratini et al 2004). Bivalves 
are efficient filter feeders and able to capture suspended particles of various origins 
(Plaziat 1984; Kathiresan & Bingham 2001). In addition, some bivalves, notably 
shipworms (Teredinidae) play a very important role in the decomposition and recycling of 
dead wood (Ponder et al 2000). Anatomical features of Neoteredo reynei, the most 
common shipworm in the mangrove of Bragança (Pará, North Brazil), indicate that this 
species primarily consumes wood and to this end depends on nitrogen-fixing and 
cellulase-producing bacteria in specialized pouches in the gill (Moraes & Lopes 2003). 
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Reduced dependence on suspended food and tolerance to variation in salinity allows N. 
reynei to colonize wood even in the areas of the mangroves that are less frequently 
inundated by the tide (Reis 1995; Beasley et al 2005). Also, the teredinids along with 
fungi are important decomposer organisms in mangroves, but differences in the time 
taken to completely break down the wood varies with the nutrient status of the water, 
which may be important for bacterial symbionts, and differences in tidal fluctuations that 
may limit the development of certain species due to desiccation (Kohlmeyer et al 1995). 

Impact of molluscs on mangrove trees is also considerable: although, the 
presence of epibenthos such as oysters (both living and dead shells) on trees may 
provide habitat for other molluscs (Minchinton & Ross 1999), but they foul mangrove 
roots and trunks (Pinto & Wignarajah 1980; Ross & Underwood 1997). Heavy oyster and 
mussel cover can damage or break prop roots and negatively affect root growth (Ellison 
& Farnsworth 2001). Besides, in many mangrove forests world-wide, oysters are 
consumed by local people, and the breakage of the aerial roots where the growth of 
molluscs is a consequence of oyster harvests (Pinto & Wignarajah 1980), while the 
gastropods due to their predatory nature, occupy a central role in maintaining the 
functioning and productivity of mangroves through “cleaning” root systems from the 
encrusting fauna like barnacles and oysters (Shanmugam & Vairamani 1999). For 
example, Thais may feed on barnacles encrusted on mangrove roots and predation 
pressure by these snails may positively influence mangrove root growth by cleaning the 
aerial root system (Koch & Wolff 1996). Also, evidences showed that increasing the 
density of the snail population can significantly reduce the quality and diversity of 
epiphytic algae (Watson 2002). On the other hand, some gastropods such as T. palustris 
consume propagules of A. marina and Rhizophoracea, and thus influence mangrove 
restoration and regeneration (Plaziat 1984; Dahdouh-Guebas 2001; Fratini et al 2004; 
Bosire et al 2008). Some other gastropods are seed predators in mangrove forests and 
they play an important role in determining plant community structure (Smith et al 1989). 
 Another important effect of molluscs in mangroves is the destabilization of the 
sediment due to the tracks left by their heavy shells. Carlen & Olafsson (2002) have 
experimentally demonstrated that the presence of adult individuals of T. palustris induces 
mud surface rearrangement, affecting the abundance of meiofaunal community 
(decreasing density) and of the cyanobacteria carpet (complete disappearance).  
 Finally, the diversity and abundance of molluscs are potent biological indicators of 
changing habitat in mangrove ecosystem (Macintosh et al 2002). Gastropods and 
bivalves can produce a billion of larvae in the form of meroplankton that sustains the 
biotic population. Thus, the impact of pollution in mangrove forests can be assessed 
based on the structure of the molluscan assemblages. Snails also serve as intermediate 
host for many trematode parasities (Shanmugam & Vairamani 1999; Irma & Sofyatuddin 
2012). 
 
Conclusions. This article illustrates the role of mangrove ecosystem on molluscs. Bivalve 
and gastropod are considered as the main molluscs of mangrove forests and comprise an 
important trophic component of detritus-based food webs. Gastropods have high 
distribution in the mangrove forests probably due to their mobile characteristic, while 
bivalves are often confined to a narrow seaward zone, due to feeding, larval settlement 
restrictions and sediment texture such as low pH and high organic matter. Species 
richness and abundance of mangrove molluscs tend to increase towards the lower 
intertidal. This relates in part to highly different environmental conditions such as 
hydroperiod, availability of organic matter and sediment characteristics. Several other 
factors such as the physical structure of mangrove forest, mangrove detritus and the age 
of the mangroves can also influence the diversity and abundance of mangrove molluscs. 
So, it is clear that even relatively small-scale modifications to the structure of mangrove 
ecosystems can lead to significant effects on the diversity and abundance of molluscs in 
these habitats. Also, information provided here may help address questions relating to 
mangrove management and restoration, such as if the area of mangrove is to be 
managed by removal, is it better to take out older, impacted areas or younger areas that 
are currently less productive but can be protected as they develop? 

http://www.bioflux.com.ro/aacl


AACL Bioflux, 2014, Volume 7, Issue 4. 
http://www.bioflux.com.ro/aacl 

294 

Acknowledgements. We express our gratitude to E. Abolfathi, M. Razaghi and M. 
Khanjani for their invaluable contribution and participation in this project. 
 
References 
 
Aikanathan S.,  Sasekumar A., 1994 The community structure of macroalgae in a low 

shore mangrove forest in Selangor, Malaysia. Hydrobiologia 285:131–137. 
Alfaro A. C., 2006 Benthic macro-invertebrate community composition within a 

mangrove/seagrass estuary in northern New Zealand. Estuarine, Coastal and Shelf 
Science 66:97-110. 

Alongi D. M., 1989 Ecology of tropical soft-bottom benthos: a review with emphasis on 
emerging concepts. Revista de Biologia Tropical 37:85-100. 

Alongi D. M., 1998 Coastal ecosystem processes. CRC Press, Boca Raton, Florida, 419 pp. 
Alongi D. M., Christoffersen P., 1992 Benthic infauna and organism-sediment relations in 

a shallow, tropical coastal area: influence of outwelled mangrove detritus and 
physical disturbance. Marine Ecology Progress Series 81:229-245. 

Alongi D. M., Sasekumar A., 1992 Benthic communities. In: Tropical Mangrove 
Ecosystems. Robertson A. I., Alongi D. M. (eds), American Geophysical Union, 
Washington, DC, pp. 137-171. 

Alongi D. M., Tirendi F., Clough B. F., 2000 Below-ground decomposition of organic 
matter in forests of the mangroves Rhizophora stylosa and Avicennia marina along 
the arid coast of Western Australia. Aquatic Botany 68:97-122. 

Amin B., Ismail A., Arshad A., Yap C. K., Kamarudin M. S., 2009 Gastropod assemblages 
as indicators of sediment metal contamination in mangroves of Dumai, Sumatra, 
Indonesia. Water, Air and Soil Pollution 201:9-18. 

Arrow K., Daily G., Dasgupta P., Levin S., Maler K. G., Maskin E., Starrett D., Sterner T., 
Tietenberg T., 2000 Managing ecosystem resources. Environmental Science and 
Technology 34:1401-1406. 

Ashton E. C., 1999 Biodiversity and community ecology of mangrove plants, molluscs and 
crustaceans in two mangrove forests in Peninsular Malaysia in relation to 
management practices. PhD Thesis, University of York, UK. 

Ashton E. C., Macintosh D. J., 2002 Preliminary assessment of the plant diversity and 
community ecology of the Sematan mangrove forest, Sarawak, Malaysia. Forest 
Ecology and Management 166:111-129. 

Ashton E. C., Macintosh D. J., Hogartht P. J., 2003 A baseline study of the diversity and 
community ecology of crab and molluscan macrofauna in the Sematan mangrove 
forest, Sarawak, Malaysia. Journal of Tropical Ecology 19:127-142. 

Beasley C. R., Fernandes C. M., Gomes C. P., Brito B. A., Santos S. M. L., Tagliaro C. H., 
2005 Molluscan diversity and abundance among coastal habitats of northern Brazil. 
Ecotropica 11:9–20. 

Bosire J. O., Dahdouh-Guebas F., Walton M., Crona B. I., Lewis lii R. R., Field C., Kairo J. 
G., Koedam N., 2008 Functionality of restored mangroves: a review. Aquatic Botany 
89:251–259. 

Boto K. G., Alongi D. M., Nott A. L. J., 1989 Dissolved organic carbon-bacteria 
interactions at sediment-water interface in a tropical mangrove system. Marine 
Ecology Progress Series 51:243-251.   

Bouillon S., Moens T., Overmeer I., Koedam N., Dehairs F., 2004 Resource utilization 
patterns of epifauna from mangrove forests with contrasting inputs of local versus 
imported organic matter. Marine Ecology Progress Series 278:77–88. 

Bryan G., Langston W. J., Hummerstone L. G., Burt G. R., Ho Y. B., 1983 An assessment 
of the gastropod Littorina littorea (L.), as an indicator of heavy-metal contamination 
in United Kingdom estuaries. Journal of the Marine Biological Association of the UK 
63:327-345. 

Camilleri J. C., 1992 Leaf-litter processing by invertebrates in a mangrove forest in 
Queensland. Marine Biology 114:139–145. 

http://www.bioflux.com.ro/aacl


AACL Bioflux, 2014, Volume 7, Issue 4. 
http://www.bioflux.com.ro/aacl 

295 

Cannicci S., Burrows D., Fratini S., Smith T. J., Offenberg J., Dahdouh-Guebas F., 2008 
Faunal impact on vegetation structure and ecosystem function in mangrove forests: 
a review. Aquatic Botany 89:186–200. 

Cantera J., Arnaud P. M., Thomassin B. A., 1983 Biogeographic and ecological remarks 
on molluscan distribution in mangrove biotopes. 1. Gastropods. Journal of 
Molluscan Studies 12A:10–26. 

Carlen A., Olafsson E., 2002 The effects of the gastropod Terebralia palustris on infanual 
communities in a tropical tidal mud-flat in East Africa. Wetlands Ecology and 
Management 10:303–311. 

Christensen J. T., Sauriau P. G., Richard P., Jensen P. D., 2001 Diet in mangrove snails: 
preliminary data on gut contents and stable isotope analysis. Journal of Shellfish 
Research 20:423–426. 

Cohen M. C. L., Lara R. J., 2003 Temporal changes of mangrove vegetation boundaries in 
Amazonia: application of GIS and remote sensing techniques. Wetlands Ecology and 
Management 11:223–231. 

Coull B. C., Greenwood J. G., Fielder D. R., Coull B. A., 1995 Subtropical Australian 
juvenile fish eat meiofauna: experiments with winter whiting Sillago maculata and 
observations on other species. Marine Ecology Progress Series 125:13-19. 

Dahdouh-Guebas F., 2001 Mangrove vegetation structure, dynamics and regeneration. 
PhD Thesis, Vrije University, Brussel, 317 pp. 

Davis S. E., Childers D. L., Day J. W., Rudnick D. T., Sklar F. H., 2001 Nutrient dynamics 
in vegetated and unvegetated areas of a southern Everglades mangrove creek. 
Estuarine, Coastal and Shelf Science 52:753-768. 

Demopoulos A. W. J., 2004 Aliens in paradise: a comparative assessment of introduced 
and native mangrove benthic community composition, food-web structure and 
litter-fall production. PhD Thesis, Hawai University, Honolulu, England. 

Dittmann S., 2001 Abundance and distribution of small infauna in mangroves of 
Missionary Bay, North Queensland, Australia. Revista de Biologia Tropical 49:535-
544. 

Duncan R. S., Szelistowski W. A., 1998 Infuence of puffer predation on vertical 
distribution of mangrove littorinids in the Gulf of Nicoya, Costa Rica. Oecologia 
117:433-442. 

Edgar G. J., 1990 The influence of plant structure on the species richness, biomass and 
secondary production of macrofaunal assemblages associated with Western 
Australian seagrass beds. Journal of Experimental Marine Biology and Ecology 
137:215-240. 

Ellis J., Nicholls P., Craggs R., Hofstra D., Hewitt J., 2004 Effects of terrigenous 
sedimentation on mangrove physiology and associated macrobenthic communities. 
Marine Ecology Progress Series 270:71-82. 

Ellison A. M., Farnsworth E. J., 2001 Mangrove communities. In: Marine community 
ecology. Bertness M. D., Gaines S. D., Hay M. E. (eds), Sinauer Press, Sunderland, 
pp. 423–442. 

Ellison A. M., Farnsworth E. J., Merkt R. E., 1999 Origins of mangrove ecosystems and 
the mangrove biodiversity anomaly. Global Ecology Biogeography 8:95–115. 

Farnsworth E. J., Ellison A. M., 1997 The global conservation status of mangroves. Ambio 
26:328–334. 

Fratini S., Cannicci S., Vannini M., 2001 Feeding clusters and olfaction in the mangrove 
snail Terebralia palustris (Linnaeus) (Potamididae: Gastropoda). Journal of 
Experimental Marine Biology and Ecology 261:173–183.  

Fratini S., Vigiani V., Vannini M., Cannicci S., 2004 Terebralia palustris (Gastropoda: 
Potamididae) in a Kenyan mangal: size structure, distribution and impact on 
consuming leaf litters. Marine Biology 114:1173–1182. 

Giri C., Ochieng E., Tieszen L. L., Zhu Z., Singh A., Loveland T., Masek J., Duke N., 2011 
Status and distribution of mangrove forests of the world using earth observation 
satellite data. Global Ecology and Biogeography 20:154-159. 

http://www.bioflux.com.ro/aacl


AACL Bioflux, 2014, Volume 7, Issue 4. 
http://www.bioflux.com.ro/aacl 

296 

Glaser M., 2003 Interrelations between mangrove ecosystems, local economy and social 
sustainability in Caeté Estuary, North Brazil. Wetlands Ecology and Management 
11:265–272. 

Guerreiro J., Freitas S., Pereira P., Paula J., Macia A., 1996 Sediment macrobenthos of 
mangrove flats at Inhaca Island, Mozambique. Cahiers de Biologie Marine 37:309-
327.  

Hughes J.M., 1984 A note on predation by toadfish Spheroides spp. on the mangrove 
snail Littorina scabra. In: Focus on Stradbroke: new information on north 
Stradbroke Island and surrounding areas, 1974–1984. Coleman R. J., Covacevich 
J., Davie P. (eds), Boolarong Press, Brisbane, pp. 312–314. 

Hutchings P. A., Saenger P., 1987 Ecology of mangroves. University of Queensland Press, 
St. Lucia, Queensland, 388 pp. 

Irma D., 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. International Journal of the 
Bioflux Society 5:55-59. 

Jaiswar A. K., Kulkarni B. G., 2005 Conservation of molluscan biodiversity from intertidal 
area of Mumbai coast. Journal for Nature Conservation 17:93-105. 

Jiang J. X., Li R. G., 1995 An ecological study of the Mollusca in mangrove areas in the 
estuary of the Jiulong River. Hydrobiologia 295: 213–220. 

Kathiresan K., 2000 A review of studies on Pichavaram mangrove, southeast India. 
Hydrobiologia 430:185-205. 

Kathiresan K., Bingham B. L., 2001 Biology of mangroves and mangroves ecosystems. 
Advances in Marine Biology 40:81–251. 

Kathiresan K., Rajendran N., 2005 Coastal mangrove forests mitigated tsunami. 
Estuarine, Coastal and Shelf Science 65:601–606. 

Kathiresan K., Rajendran N., Thangadurai G., 1996 Growth of mangrove seedlings in 
intertidal area of Vellar estuary southeast coast of India. Indian Journal of Marine 
Sciences 25:240–243.  

Kay E. A., 1995 Which molluscs for extinction? In: The conservation biology of molluscs. 
Kay E. A. (ed), Proceedings of a symposium held at the 9th International 
Malacological Congress. IUCN/SSC Mollusc Specialist Group, pp. 1–7. 

Kelaher B. P., Underwood A. J., Chapman M. G., 1998a Effect of boardwalks on the 
semaphore crab Heloecius cordiformis in temperate urban mangrove forests. 
Journal of Experimental Marine Biology and Ecology 227:281–300. 

Kelaher B. P., Chapman M. G., Underwood A. J., 1998b Changes in benthic assemblages 
near boardwalks in temperate urban mangrove forests. Journal of Experimental 
Marine Biology and Ecology 228:291–307. 

Kieckbusch D. K., Koch M. S., Serafy J. E., Anderson W. T., 2004 Trophic linkages among 
primary producers and consumers in fringing mangroves of subtropical lagoons. 
Bulletin of Marine Science 74:271–285. 

Koch V., Wolff M., 1996 The mangrove snail Thais kiosquiformis Duclos: a case of life 
history adaptation to an extreme environment. Journal of Shellfish Research 
15:421–432. 

Kohlmeyer J., Bebout B., Volkmann-Kohlmeyer B., 1995 Decomposition of mangrove 
wood by marine fungi and teredinids in Belize. Marine Biology 16:27–39. 

Lana P. D. C.,  Guiss C., 1991 Influence of Spartina alterniflora on structure and temporal 
variability of macrobenthic associations in a tidal flat of Parangua Bay (southeastern 
Brazil). Marine Ecology Progress Series 73:231-244.  

Lebata M. J. H. L., Primavera J. H., 2001 Gill structure, anatomy and habitat of Anodontia 
edulenta: evidence of endosymbiosis. Journal of Shellfish Research 20:1273–1278. 

Lee O. H. K., Williams G. A., 2002 Spatial distribution patterns of Littoraria species in 
Hong Kong mangroves. Hydrobiologia 481:137–145.  

Lee O. H. K., Williams G. A., Hyde K. D., 2001 The diets of Littoraria ardouiniana and L. 
melanostoma in Hong Kong mangroves. Journal of the Marine Biological Association 
of the UK 81:967–973. 

http://www.bioflux.com.ro/aacl


AACL Bioflux, 2014, Volume 7, Issue 4. 
http://www.bioflux.com.ro/aacl 

297 

Lee S. Y., 2008 Mangrove macrobenthos: assemblages, services, and linkages. Journal of 
Sea Research 59:16-29. 

Lee S. Y., 1999 The effect of mangrove leaf litter enrichment on macrobenthic 
colonization of defaunated sandy substrates. Estuarine, Coastal and Shelf Science 
49:703-712. 

Levin L. A., Talley T. S., 2000 Influences of vegetation and abiotic environmental factors 
on salt marsh benthos. In: Concepts and controversies in tidal marsh ecology. 
Weinstein M. P., Kreeger D. A. (eds), Kluwer Academic Publishers, New York, pp. 
661-708. 

Lewis III R. R., 2005 Ecological engineering for successful management and restoration 
of mangrove forests. Ecological Engineering 24:403-418. 

Lindegarth M., Hoskin M., 2001 Patterns of distribution of macro-fauna in different types 
of estuarine, soft sediment habitats adjacent to urban and non-urban areas. 
Estuarine, Coastal and Shelf Science 52:237-247. 

Lodge D. M., 1986 Selective grazing on periphyton: a determinant of freshwater 
gastropod micro distribution. Freshwater Biology 16:831-841. 

Macintosh D. J., 1982 Fisheries and aquaculture significance of mangrove swamps, with 
special reference to the Indo-West Pacific region. In: Recent advances in 
aquaculture. Muir J. F., Roberts R. J. (eds), Croom Helm, England, pp. 4–85. 

Macintosh D. J., 1996 Mangroves and coastal aquaculture: doing something positive for 
the environment. Aquaculture Asia 1:3-8. 

Macintosh D. J., Ashton E. C., Havanon S., 2002 Mangrove rehabilitation and intertidal 
biodiversity: a study in the Ranong mangrove ecosystem, Thailand. Estuarine, 
Coastal and shelf Science 55:331-345. 

Marquez B., Jimenez M., 2002 Associate molluscs of immersed roots of the red mangrove 
Rhizophora mangle in Golfo de Santa Fé, Estado Sucre, Venezuela. Revista de 
Biologia Tropical 50:1101–1112. 

May J. D., 1999 Spatial variation in litter production by the mangrove Avicennia marina 
var. australasica in Rangaunu Harbour, Northland, New Zealand. New Zealand 
Journal of Marine and Freshwater Research 33:163-172. 

McLachlan A., Jaramillo E., Defeo O., Dugan J., de Ruyck A., Coetzee P., 1995 Adaptation 
of bivalves to different beach types. Journal of Experimental Marine Biology and 
Ecology 187:147-160. 

Medina E., Lugo A. E., Novelo A., 1995 Mineral content of leaf tissue from mangrove 
species of the Sontecomapan Lagoon (Veracruz, Mexico) and its relationship to 
salinity. Biotropica 27:317–323. 

Menzel W., 1991 Estuarine and marine bivalve mollusk culture. CRC Press, Boca Raton, 
FL, 362 pp. 

Minchinton T. E., Ross P. M., 1999 Oysters as habitats for limpets in a temperate 
mangrove forest. Australian Journal of Ecology 24:157–170. 

Moraes D. T., Lopes S. G. B. C., 2003 The functional morphology of Neoteredo reynei 
(Bartsch, 1920) (Bivalvia: Teredinidae). Journal of Molluscan Studies 69:311–318. 

Morrisey D. J., Skilleter G. A., Ellis J. I., Burns B. R., Kemp C. E., Burt K., 2003 
Differences in benthic fauna and sediment among mangrove (Avicennia marina var.   
australasica) stands of different ages in New Zealand. Estuarine, Coastal and Shelf 
Science 56:581–592. 

Nagelkerken I., Blaber S. J. M., Bouillon S., Green P., Haywood M., Kirton L. G., 
Meynecke J. O., Pawlik J., Penrose H. M., Sasekumar A., Somerfield P. J., 2008 The 
habitat function of mangroves for terrestrial and marine fauna: a review. Aquatic 
Botany 89:155–185. 

Netto S. A., Lana P. C., 1997 Intertidal zonation of benthic macrofauna in a subtropical 
salt marsh and nearby unvegetated flat (SE, Brazil). Hydrobiologia 353:171–180. 

Netto S. A., Lana P. C., 1999 The role of above- and below-ground components of 
Spartina alterniflora (Loisel) and detritus biomass in structuring macrobenthic 
associations of Paranaguá Bay (SE, Brazil). Hydrobiologia 400:167–177. 

Netto S. A., Gallucci F., 2003 Meiofauna and macrofauna communities in a mangrove 
from the Island of Santa Catarina, South Brazil. Hydrobiologia 505:159–170. 

http://www.bioflux.com.ro/aacl


AACL Bioflux, 2014, Volume 7, Issue 4. 
http://www.bioflux.com.ro/aacl 

298 

Ong J. E., 1995 The ecology of mangrove conservation and management. Hydrobiologia 
295:343–351. 

Pereira-Barros A. T. L., Pereira-Barros J. B., 1988 Estudo comparativo da importância do 
sururu (Mytella falcata-Mollusca - Mytilidae) entre as populações de Fernão Velhoe 
Rio Novo- AL. Boletim de Estudos de Ciencias do Mar, Maceio 7:21–24. 

Persic A., Roche H., Ramade F., 2004 Stable carbon and nitrogen isotope quantitative 
structural assessment of dominant species from the Vaccares Lagoon trophic web 
(Camargue Biosphere Reserve, France). Estuarine, Coastal and Shelf Science 
60:261-272. 

Pinto L., Wignarajah S., 1980 Some ecological aspects of the edible oyster Crassostrea 
cucullata (Born) occurring in association with mangroves in Negombo lagoon, Sri 
Lanka. Hydrobiologia 69:11–19. 

Plaziat J. C., 1984 Mollusk distribution in the mangal. In: Hydrobiology of the mangal: 
the Ecosystem of the Mangrove Forests. Por D., Dor I. (eds), Junk, Boston, pp. 
111–143. 

Ponder W. F., Clark S. A., Dallwitz M. J., 2000 Freshwater and estuarine molluscs: an 
interactive, illustrated key for New South Wales. CSIRO Publishing, Melbourne, pp. 
75-114 . 

Posey M. H., Wigand C., Stevenson J. C., 1993 Effects of an introduced aquatic plant, 
Hydrilla verticillata on benthic communities in the upper Chesapeak Bay. Estuarine, 
Coastal and Shelf Science 37:539-555. 

Posey M. H., Alphin T., Powell C., 1997 Plant and infaunal communities associated with a 
created marsh. Estuaries 20:42-47. 

Printrakoon C., Wells F. E., Chitramvong Y., 2008 Distribution of mollusks in mangrove at 
six sites in the upper gulf of Thailand. Raffles Bulletin of Zoology 18:247-257. 

Proffitt C. E., Devlin D. J., 2005 Grazing by the intertidal gastropod Melampus coffeus 
greatly increases mangrove litter degradation rates. Marine Ecology Progress Series 
296:209–218. 

Rajendran N., Kathiresan K., 1999 Biochemical changes in decomposing leaves of 
mangroves. Chemistry and Ecology 17:91-102. 

Rangan J., 1996 Struktur dan Tipologi Komunitas Gastropoda pada Zona Hutan Mangrove 
Perairan Kulu, Kabupaten Minahasa, Sulawesi Utara [Community structure and 
typology of Gastropods on mangrove forest zone, Kulu district, Minahasa, North 
Sulawes]. Program Pasca Sarjana, IPB, Bogor, Indonesia. 

Reis R. E. M. L., 1995 Bivalve molluscs punches Wood Pará State, Brazil: Taxonomic 
characterization, distribution and strength of wood. Bulletin of the Goeldi Museum, 
Zoology Series 11:125–203. 

Robertson A. I., 1988 Decomposition of mangrove leaf litter in tropical Australia. Journal 
of Experimental Marine Biology and Ecology 116:235-247. 

Robertson A. I., Alongi D. M., 1992 Tropical mangrove ecosystems. Washington, 
American Geophysical Union, pp. 293-327. 

Ronnback P., 1999 The ecological basis for economic value of seafood production 
supported by mangrove ecosystems. Ecological Economics 29:235–252. 

Ross P. M., Underwood A. J., 1997 The distribution and abundance of barnacles in a 
mangrove forest. Australian Journal Ecology 22:37–47. 

Sanpanich K., Wells F. E., Chitramvong Y., 2004 Distribution family Littorinidae 
(Mollusca: Gastropoda) in Thailand. Records of the Western Australian Museum 
22:241-251. 

Sarpedonti V., Sasekumar A., 1996 The abundance of diatom species on a low shore 
mangrove forest, Sementa Malaysia. Wallaceana 77:21–26. 

Sasekumar A., 1974 Distribution of macrofauna on a Malayan mangrove shore. Journal of 
Animal Ecology 43:51-69. 

Sessegolo G. C., Lana P. C., 1991 Decomposition of Rhizophora mangle, Avicennia 
schaueriana and Laguncularia racemosa leaves in a mangrove of Paranagua Bay 
(southeastern Brazil). Botanica Marina 34:285-289. 

Shanmugam A., Vairamani S., 1999 Molluscs in mangroves: a case study. Galaxea 
8:371-382. 

http://www.bioflux.com.ro/aacl


AACL Bioflux, 2014, Volume 7, Issue 4. 
http://www.bioflux.com.ro/aacl 

299 

Sivakumar A., Kathiresan K., 1990 Phylloplane fungi from mangroves. Indian Journal of 
Microbiology 30:229-231. 

Sivakumar A., Kathiresan K., 1996 Studies on wood-boring molluscs in Pichavaram 
mangrove of southeast coast of India. Phuket Marine Biological Center Special Publ 
16:211–214. 

Skilleter G. A., Warren S., 2000 Effects of habitat modification in mangroves on the 
structure of mollusc and crab assemblages. Journal of Experimental Marine Biology 
and Ecology 244:107–129. 

Slim F. J., Hemminga M. A., Ochieng C., Jannink N. T., Cocheret de la Moriniere E., van 
der Velde G., 1997 Leaf litter removal by the snails Terebralia palustris (Linnaeus) 
and sesarmid crabs in an East African mangrove forest (Gazi Bay, Kenya). Journal 
of Experimental Marine Biology and Ecology 215:35–48. 

Smith T. J., Chan H. T., McIvor C. C., Robblee M. B., 1989 Comparisons of seed predation 
in tropical tidal forests from three continents. Ecology 70:146–151. 

Snelgrove P. V. R., Butman C. A., 1994 Animal-sediment relationships revisited: cause 
versus effects. Oceanography and Marine Biology Annual Review 32:111-117. 

Sydenham S., Thomas R., 2003 Mangroves in Australia. Available online at: 
http://www.kidcyber.com.au. 

Tee G. A. C., 1982 Some aspect of the mangrove forest at Sungai Buloh, Selangor II. 
Distribution pattern and population dynamics of tree-dwelling fauna. Malayan 
Natural 35:267-277. 

Thomas J. D., 1990 Mutualistic interactions in freshwater modular systems with 
molluscan components. Advances in Ecological Research 20:125-178. 

Tietjen J. H., Alongi D. M.., 1990 Population growth and effects of nematodes on nutrient 
regeneration and bacteria associated with mangrove detritus from northeastern 
Queensland (Australia). Marine Ecology Progress Series 68:169-179. 

Valiela I., Bowen J. L., York J. K., 2001 Mangrove forests: one of the world’s threatened 
major tropical environments. BioScience 51:807-815. 

Vannini M., Rorandelli R., Lahteenoja O., Mrabu E., Fratini S., 2006 Tree-climbing 
behaviour of Cerithidea decollata, a western Indian Ocean mangrove gastropod 
(Mollusca: Potamididae). Journal of the Marine Biological Association of the UK 
86:1429-1436. 

Warren J. H., 1990 Role of burrows as refuges from subtidal predators of temperate 
mangrove crabs. Marine Ecology Progress Series 67:295–299. 

Watson A., 2002 The ecology of four scarce wetland molluscs. PhD Thesis, Cardiff 
University, England, 197 pp.  

Wilson J. G., Elkaim B., 1992 Estuarine bioindicators - a cause for caution. Acta 
Oecologica 13:345-358. 

World Resources Institute, 1996 World Resources 1996–97. Oxford University Press, 
Oxford The World Resources Institute, UNEP, UNDP, World Bank, 365 pp. 

Zhang C. G., Leung I. K. K., Wong Y. S., Tam N. F. Y., 2007 Germination, growth and 
physiological responses of mangrove plant (Bruguiera gymnorrhiza) to lubricating 
oil pollution. Environmental and Experimental Botany 60:127-136. 

Zhuang S., Zhang M., Zhang X., Wang Z., 2004 The influence of body size, habitat and 
diet concentration on feeding of Laternula marilina Reeve. Aquaculture Research 
35:622-628. 

 
 
 
 
 
 
 
 
 
 
 

http://www.bioflux.com.ro/aacl
http://www.kidcyber.com.au.


AACL Bioflux, 2014, Volume 7, Issue 4. 
http://www.bioflux.com.ro/aacl 

300 

Received: 03 July 2014. Accepted: 19 August 2014. Published online: 28 August 2014. 
Authors: 
Milad Kabir, PhD student, invited lecture of Payam Noor University of Gorgan, Gorgan, Iran, e-mail: 
mld.kabir.17@gmail.com 
Marzye Abolfathi, Department of Marine Science and Technology, Hormozgan University, Bandar Abbas, Iran,  
e-mail: m.aboolfathi@yahoo.com 
Abdolmajid Hajimoradloo, Department of Fisheries, Gorgan University of Agricultural Sciences and Natural 
Resources, Gorgan, Iran, postal code 49138-15739, e-mail: ahajimoradloo@yahoo.com 
Saeed Zahedi, Department of Marine Science and Technology, Hormozgan University, Bandar Abbas, Iran,  
e-mail: szahedit@gmail.com 
Kandasamy Kathiresan, Centre of Advanced Study in Marine Biology, Faculty of Marine Sciences, Annamalai 
University, Parangipettai - 608 502, Tamil Nadu India, e-mail: kathirsum@rediffmail.com 
Sheyda Goli, Department of Fisheries, Gorgan University of Agricultural Sciences and Natural Resources, 
Gorgan, Iran, postal code 49138-15739, e-mail: shaidagoli@gmail.com 
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source 
are credited. 
How to cite this article: 
Kabir M., Abolfathi M., Hajimoradloo A., Zahedi S., Kathiresan K., Goli S., 2014 Effect of mangroves on 
distribution, diversity and abundance of molluscs in mangrove ecosystem: a review. AACL Bioflux 7(4):286-
300. 

http://www.bioflux.com.ro/aacl
mailto:mld.kabir.17@gmail.com
mailto:m.aboolfathi@yahoo.com
mailto:ahajimoradloo@yahoo.com
mailto:szahedit@gmail.com
mailto:kathirsum@rediffmail.com
mailto:shaidagoli@gmail.com

