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INTRODUCTION  

 

Promoting development is accompanied by a rising demand for food that could be 

obtained from aquatic ecosystems. Bivalves, amidst a variety of aquatic species, are 

presently subject to an extensive aquaculture in order to satisfy the prevailing demand. 

However, certain fisheries continue to heavily depend on natural stock despite the 

considerable potential for mariculture (Beukema & Dekker, 2018; del Norte-Campos et 

al., 2023). It is imperative to understand the physiological and ecological characteristics 

of a species in order to assess the viability of its mariculture. 

The aquaculture industry is a significant sector of the Philippines' fisheries, 

supplying many Filipinos with inexpensive yet nutritious food. The industry generated a 

cumulative output of 2,349.25 thousand metric tons of diverse commodities in 2022 

(PSA, 2023). Nevertheless, climate change may have placed the Philippine aquaculture 
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Knowledge on the optimum environmental conditions for a potential 

aquaculture species is necessary to simulate such situation in an artificial 

setting. Geloina expansa is an economically- and ecologically-important 

bivalve which thrives in brackishwater mangroves or Nypa zones. 

Fluctuating salinity conditions may possibly affect the filtering capacity of 

G. expansa. Laboratory experiment was conducted to determine the effect 

of salinity concentrations and body size on the filtration rate and 

pseudofaeces production of G. expansa. The results indicated that filtration 

rates of the clams significantly increased (P < 0.05) at low salinities (7- 

15ppt). Moreover, salinity levels did not affect pseudofaeces production. 

Additionally, filtration and pseudofaeces production were not affected by 

body size. These findings are vital for the development of aquaculture 

techniques for G. expansa in the Philippines. 
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industry in an unstable state (Santos et al., 2011; Macusi et al., 2015). A number of 

highly valued cultivable species that are native to Southeast Asia have exhibited 

indications of susceptibility to the changes in environmental conditions (Piamsomboon 

et al., 2016; Guerrero, 2019). Exploration for novel and more adaptable species is one of 

the suggested strategies to alleviate the adverse consequences of climate change within 

the aquaculture sector (D'Abramo & Slater, 2019). In order to prelude the development 

of aquaculture techniques, it is necessary to compile biological information on a potential 

aquaculture species. Biological information that determines the ideal environmental 

conditions for optimal physiological responses is crucial for the development of a sound 

cultivation technology. In order to simulate the optimal environmental conditions for a 

potential aquaculture species in an artificial setting, it is necessary to have knowledge of 

those conditions.  

The mud clam species Geloina expansa (Fig. 1), which is synonymous to 

Polymesoda erosa and P. expansa (WoRMS Editorial Board, 2022), is commonly 

found in the Nypa zones of the Loay-Loboc River in Bohol, central Philippines. It is a 

suspension filter-feeder that thrives in shallow estuarine waters with muddy substrates. 

From an economic standpoint, G. expansa provides support for an artisanal fishery in 

various regions of the Philippines including the Loay-Loboc River (Argente, 2013; 

Argente & Ilano, 2021). Furthermore, it is noteworthy that, this bivalve serves as a 

bioremediation agent in its natural habitat, collecting a wide range of persistent organic 

pollutants and heavy metals (Dsikowitzky et al., 2011; Elvira et al., 2016; Ali & Yep, 

2016). It has also been documented to possess resilience to adverse environmental 

conditions (Morton, 1976; Argente et al., 2014). Due to these characteristics, this 

species of bivalve is a viable candidate for aquaculture. Hence, knowledge gaps regarding 

the biology of this bivalve must be addressed.  

 

 
Fig. 1. Geloina expansa 
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G. expansa is classified as a suspensivore, a type of filter-feeder described as such 

by Argente et al. (2014). Its gills utilize a bio-filter mechanism to extract particulates 

from a moving water current (Mardones et al., 2024). This mode of obtaining nutrients 

makes a substantial contribution to the process of bentho-pelagic coupling (Jones et al., 

2011; Argente et al., 2014). Filter-feeding facilitates the elimination of suspended 

particles from the water column, leading to the formation of biodeposits (Clavier & 

Chauvaud, 2010). These biodeposits consist of mucus-coated particles that undergo 

processing within the mantle cavity before being expelled via the inhalant siphon or along 

the ventral mantle margin (Broekhoven et al., 2015). 

G. expansa natural populations may be subject to fluctuating salinity conditions in 

their habitats as a result of erratic weather disturbances. The extent to which G. expansa 

can tolerate the salinity concentrations typically found in natural mangrove/Nypa 

environments is currently unknown. Biological parameters, including filtration rates and 

pseudofeces production, were employed in this laboratory investigation to characterize 

the feeding physiology under different salinity conditions. The information provided by 

these ecophysiological parameters can be of significant aid in the development of 

aquaculture techniques for G. expansa in the Philippines.   

 

MATERIALS AND METHODS  

 

Clam collection and collection site 

The clams were collected from a Nypa zone of a disturbed estuarine river in Loay, 

Bohol, Philippines (9.61235°N, 124.02235°E). At the collection site, water samples were 

collected in order to measure the prevailing salinity (7ppt) and total suspended 

particulates level (40mg L-1). In addition, samples of substrate (30% total organic matter) 

were gathered to separate the silt which served as particles suspended in the experiments. 

The clams were transported to the laboratory within twenty-four hours upon their 

collection and acclimated for twelve hours prior to the experiment in containers filled 

with varying salinity of filtered water used in this study. During the period of 

acclimation, the clams were not fed to guarantee filtration activity. The 

experiment utilized clams of two sizes: smaller-sized (47.4± 4.3mm; mean ± SD shell 

length) and larger-sized (58.0± 2.4mm) individuals of G. expansa. 

 

Experimental procedure 

 Water media were prepared by mixing filtered fresh and seawater. Four increasing 

salinity concentrations (7, 15, 25 and 35 pt) were used as treatments. The prevailing 

salinity condition in the collection site was 7ppt, hence served as the control treatment. 

The turbidity concentration used was 350mg L-1, which was less than half of the 

threshold for G. expansa (Argente et al., 2014).  
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Randomized complete block design (RCBD) was utilized in the experiment, and the 

experimental replicates served as the blocking variable. An experimental unit was 

comprised of a solitary clam affixed to a bamboo stick using aquatic epoxy and 

positioned in a plastic container containing 1L of filtered water of the desired salinity 

concentration as well as silt particles. Throughout the investigation, the container was 

aerated from the bottom in order to maintain the suspension of silt particles. Placing a 

plastic portion above the air source prevented clam distress, which could have an adverse 

effect on filtration activity. For each size class, six replicates were performed for each 

experimental salinity concentration. 

Every clam was assigned at random to an experimental set, and a waiting interval of 

around five minutes was observed before the start of the incubation period, which lasted 

for 120 minutes (2 hours). Following the completion of the experiment, the clams were 

taken out from the experimental units. Pseudofaeces attached to the bamboo sticks, clam 

shells, and container walls were gathered and placed in pre-labeled petri dishes. They 

were then dried in an oven at a constant temperature of 75°C until they reached a 

consistent dry weight. The water in the experimental units was filtered using pre-weighed 

(with a constant dry weight) Whatmann™ GFC 47mm filters. The filters containing 

residues were allowed to dry in the air for 24 hours, and then dried in an oven at a 

temperature of 75°C until they reached a constant dry weight. 

The filtration rate (FR; mg min-1 ind.-1) and pseudofaeces production (PP; mg min-1 

ind.-1) of the G. expansa were determined based on the following equations (Argente et 

al., 2018):  

 

FR = [TSSi - (Filterr – Filteri)] / Time elapsed 

PP = Wt of Pseudofaeces / Time elapsed 

 

Where, TSSi is the initial quantity (mg) of total silt in the experimental unit; Filteri 

is the initial weight (mg) of the filter; Filterr is the weight (mg) of filter with residue, and 

Time elapse is 120 minutes.  

 

Statistical treatment 

Results of the experiment were statistically treated using the 2-way ANOVA to 

determine the effect of salinity concentrations and body size on the filtration rate and 

pseudofaeces production of G. expansa. Tukey HSD test was used as post hoc test. The 

significance level was set at P≤ 0.05. 

 

RESULTS  

 

The results of the laboratory experiment showed that salinity concentration (SC) 

influenced the filtering activity of G. expansa. It appeared that FR (Fig. 2) significantly 
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increased (P< 0.05) at lower salinities (7- 15ppt). However, results also revealed that 

shell size was not a factor that affects the FR (P> 0.05). On the other hand, SC and body 

size showed no significant influence to PP (Fig. 3).  

 

 
Fig. 2. Filtration rate of small- and large-sized G. expansa at increasing salinity 

concentrations. Bars indicate SD of the mean 

 

 
Fig. 3. Pseudofaeces production of small- and large-sized G. expansa at increasing 

salinity concentrations. Bars indicate SD of the mean 

 

DISCUSSION 

 

Salinity is a major environmental factor that may influence the physiology of 

bivalves (Pourmozaffar et al., 2019). Changes in salinity have altered filtration rates 

which impacted growth, reproduction and mortality of several bivalve species (Lavaud et 

al., 2017; Peteiro et al., 2018). Moreover, salinity fluctuations negatively affect the 

abundance of phytoplankton in aquatic environment (Yuan et al., 2020). This is proven 

catastrophic particularly to filter-feeding organisms such as clam species (Norkko et al., 
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2005; Yurimoto et al., 2014). It is also noteworthy to mention that salinity thresholds of 

bivalves are associated with their filtration activity (McFarland et al., 2013; Argente et 

al., 2018). A balance between food supply and habitat alterations will lead to increased 

growth and survivability of bivalves (Carmichael et al., 2012).  

Result of the current study showed maximized FR at lower salinities. This indicates 

that the feeding of G. expansa was optimum at these salinity levels and may result to 

faster weight gain. With the right quantity and quality of food, bivalves maximized 

growth at their ideal environmental conditions (Marsden, 2004; Jimenez et al., 2009; Li 

et al., 2022). Similar results were reported in other estuarine bivalves such as Crassostrea 

madrasensis and C. virginica (Rajesh et al., 2001; McFarland et al., 2013). 

 Bivalves produced pseudofaeces to maximize energy gain rather than utilizing 

more for metabolic processes (Kooijman, 2006; Argente et al., 2018). In this 

experiment, salinity did not influence the PP of G. expansa. This result lends credence to 

the notion that clams perform optimal filtration, particularly at reduced salinities, 

enhancing their efficiency in maintaining water quality under these conditions. Despite 

variations in filtration rates at differing salinity levels, the production of pseudofaeces, 

which could potentially indicate stress, remained unaffected. A correlation has been 

observed between the rate of filtration and the production of pseudofaeces in bivalves 

(Morillo-Manalo & del Norte-Campos, 2010; Argente et al., 2018). An excess of 

pseudofaeces production may indicate stressful environment in bivalves (Woodin et al., 

2020).   

BS of G. expansa did not influence FR and PP at any salinity level. The clams were 

actively filtering throughout the experiment, regardless of its size. This outcome implies 

the resilience of this bivalve, which can endure changes in salinity, regardless of its level 

of age. Similar observations were reported on the effect of BS in the feeding responses of 

Gafrarium pectinatum and Mytilus edulis (Riisgard et al., 2013; Argente et al., 2018). 

BS of G. pectinatum has no effect on FR and PP, however a strong linear relationship 

was observed between FR and PP (Argente et al., 2018). Comparable FR were claimed 

for the regular- and dwarfed-sized individuals of the temperate bivalve, M. edulis 

(Riisgard et al., 2013). 

 

CONCLUSION 

 

G. expansa is a resilient species with the ability to respond to salinity fluctuating 

waters. Filtration activity is maximized at lower salinity, hence will lead to faster weight 

gain. Moreover, size is a non-factor in its physiological responses suggesting high 

survivability. As a result of its resiliency to fluctuating salinity conditions, G. expansa is 

a potential candidate species for aquaculture. 
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