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Abstract. The mangrove clam, Geloina coaxans, is known to be an important food source for inhabitants 

of both tropical and sub-tropical zones. In this study, water environmental parameters and key data on 

biomass, density, and condition index of G. coaxans were collected throughout the year in U Minh 

Thuong zones, An Giang Province, on the southwest coast of Vietnam to obtain the information about the 

pattern of G. coaxans population. The results showed that the measured parameters varied throughout 

the year, with a remarkable drop in salinity from 14 to 0.4‰ during the rainy months. The maximum 

length and weight of clams were 72.9 mm and 98.4 g, respectively. The estimated average biomass and 

density ranged from 0.8 to 2.1 kg 100-1 m-2 and 38.4 to 83.6 ind 100-1 m-2, respectively. Furthermore, it 

was observed that salinity and total organic matter were correlated with the clam condition index, which 

ranged from 4.45 to 7.02%. These results provide basic information on the environmental conditions of 

the mangroves and the population patterns of G. coaxans in the studied area. 
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Introduction. Mangrove clam, Geloina coaxans, is widely distributed in the Indo-Pacific 
region (Idris et al 2017). This species has been harvested in tropical and subtropical 

regions. It serves as a significant protein source and is highly regarded as a delicacy 
within numerous communities (Argente et al 2014; Sarong et al 2015). In Vietnam, they 

are also found in estuarine tidal flats of the Mekong Delta where they can tolerate water 
salinity fluctuations (Ngo et al 2019b). These species can burrow deeply (Morton 1984) 

and live semi-infaunally in soft sediments (Ingole et al 2002). They feed on algae and 

detritus through filtering during immersion at the settling stage (Elvira & Jumawan 
2017). Adult clams usually occupy the landward side and are most abundant during high 

tides, while juvenile clams are found in areas with low-medium tides and when algae are 
available (Clemente & Ingole 2011; Idris et al 2017). 

The availability of natural food in the water column corresponds with physiological 
processes that trigger growth in these species (Sahin et al 2006), leading to a direct 

relationship between the condition index (CI) and gonadal somatic index (Clemente & 
Ingole 2009; Rahim et al 2012). Usually, the CI in bivalves is related to the spawning 

season (Clemente & Ingole 2009; Yang et al 2011; Celik et al 2012). As such, mature G. 

coaxans can spawn throughout the year when natural environmental conditions are 
optimal (Clemente & Ingole 2009; Idris et al 2017). Globally, mangrove ecosystems are 

experiencing changes in function caused by reduced mangrove forest area, land use 
change, sedimentation, and illegal logging (Redjeki et al 2020). Particularly in Southeast 

Asia, the mangrove forests have been lost due to the conversion of forests into 
aquaculture ponds and rice plantations during last decades (Friess et al 2019; Bryan-

Brown et al 2020). These environmental changes impacted the population structure of 
benthic organisms, especially Geloina and other economically important species (Wijaya 

et al 2010; Redjeki et al 2020). In the Philippines, the distribution and composition of G. 
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erosa are also altered by human activities (Elvira & Jumawan 2017). Currently, in 

Southeast Asian countries especially in Vietnam, studies on the population structure and 
biomass of mangrove clams in relation to fluctuations of environmental factors is still 

limited. In this study, water environmental parameters and key data on biomass, density, 
and condition index of G. coaxans were collected throughout the year in U Minh Thuong 

zones, An Giang Province, on the southwest coast of Vietnam to obtain information about 

the pattern of G. coaxans population. The results support a better understanding of the 
developmental dynamics of G. coaxans populations in relation to the environment in their 

habitat. Furthermore, the research findings can provide useful information for sustainable 
resource management or for developing plans to culture this valuable Bivalvia species. 

 
Material and Method 

 
Site description and study duration. This study was carried out in the coastal 

mangrove sites of Hoa Chanh, U Minh Thuong National Park, An Giang Province, in the 

southern region of Vietnam, for a period of 12 months from January to December 2020. 
Six sites were selected with the estimated total area of each site being ≈100 m2 (Figure 

1). The rationale for selecting the sampling sites is the abundance of G. coaxans, 
estimated based on the interviews applied to the inhabitants and to the preliminary field 

surveys. Some sites had densely populated mangrove forests. The sites were near areas 
with aquaculture practices. The common vegetation observed at the studied sites 

included Nypa palm, Nypa fruticans, and Rhizophora spp. The waters of the Cai-Lon 
River, its canals, and the Cai-Be River were turbid in the study area. 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

Figure 1. Sampling sites in U Minh Thuong National Park, An Giang Province, Vietnam 

  
Sampling methods. Monthly random sampling was conducted at 6 sites (≈100 m2), and 

the collected data were also analyzed by comparing dry (January, February, March, April, 
November, and December) and rainy months (May, June, July, August, September, and 

October). The following water quality parameters were measured at each site: pH and 

temperature using a HANNA Instruments pH tester (HI98127, Romania), and salinity 
using a master refractometer (Atago, Japan). Water samples were also collected in 

bottles and stored under cool conditions for laboratory analysis of nitrite and alkalinity 
using HANNA Instruments handheld colorimeters (HANNA HI83303, Romania). Sediment 

samples were collected using plastic bags at a depth of 15 cm at each site and placed in 
a cooler box. A total of 3,387 samples of G. coaxans were collected at six sampling sites 

(without tides) using a rake or by hand, at a depth of 5 to 15 cm and placed on a steel 
sieve for washing, in order to remove mud. All samples were then transported to Can Tho 

University for analysis. Sediment pH was analyzed following the method described by 

Boyd (1998), while total organic matter (TOM) was determined using volume ratio and 
gravity methods (AOAC 2000). 

Legend: 

        : Research area 
        : Sampling zones 

   : Sampling sites 
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Population structure and size of individuals. Upon arrival at the laboratory, all clams 

were washed to remove mud and measured for length, width, height, and total body 
weight. Of these, 30 G. coaxans from each site were randomly selected during each 

sampling period and opened to analyze flesh for sex determination and condition index. 
Shell lengths of G. coaxans were measured using a Vernier caliper, while weights were 

measured using an analytical balance. All values were recorded. G. coaxans’s gender was 

determined based on the color of gonads among the 30 clams randomly selected at each 
site during the sampling period. The sex ratio is a measure of the potential for 

recruitment or continuation and also helps to determine if the organisms are 
hermaphrodites in a population setting. When fresh, female gonads are black in color and 

male gonads are cream-white (Clemente & Ingole 2009). 
Average biomass of mangrove clams was calculated within a sampling area of ≈ 

100 m2. Each sampling area was divided into 5 plots with fixed locations for all sampling 
times. All clams (3,387 individuals) collected in these plots were counted, weighed, and 

their total biomass was calculated according to Roddick et al (2011):  

Biomass = (Weight of total individuals (g)) / 100 m2 

G. coaxans collected at each site were counted and averaged. Population density, 

which is defined as the number of individuals per unit area, was calculated according to 
Ferliana et al (2017):  

Density = (Number of individuals) / 100 m2 

During each sampling period, flesh from 30 randomly selected clams were 

collected and dried in an oven at a temperature of 60°C for 36-48 hours before being 
weighed for condition index calculations. The condition index (CI) was determined 

according to Walne & Mann (1975): 

CI (%) = 100 × (Dry weight of meat (g)) / (Dry weight of shell (g)) 
 

Data analysis. Data were entered into MS Excel and separated by months, sites, and 
season. Data were then analyzed using the Statistical Package for Social Sciences (SPSS) 

version 22. One-way analysis of variance (ANOVA) was performed. Significant differences 
(p<0.05) among means were determined using Duncan's multiple range test (DMRT). 

Pearson correlation analysis was performed to measure linear correlations among 
environmental parameters and condition index.  

 

Results  
 

Environmental conditions  
Variations in salinity during the sampling period. Variations in salinity were 

recorded throughout the sampling period. The mean water salinity was high in the first 
three months of the rainy season (May, June, and July). The trend also showed an 

increase in salinity during the dry season, likely due to saline water intrusion into the 
river. Salinity peaked in June (14‰) and was lowest in December (0.4‰) (Figure 2).  

 

 
Figure 2. Variations in salinity during sampling period. 
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Variations in total organic matter (TOM) during the study period. Total organic 

matter (TOM) varied from 4.6 to 7.5% (Figure 3). TOM was high in May and November 
during the onset of the rainy and dry seasons, respectively. The lowest TOM levels were 

observed at the end of both seasons: the end of the dry season (April) and towards the 
end of the rainy season (October). 

 

 
Figure 3. Variations in total organic matter (TOM) during the sampling period. 

 

Variations in pH in the sediment and water during the sampling period. Sediment 
pH showed continuously fluctuation during sampling period, especially in rainy season, 

due to the loading and the decomposition of organic matters from the surrounding rivers 
and canal systems (Figure 4). In terms of water pH, May and November recorded the 

highest values, coinciding with the onset of both seasons (Figure 5). The lowest values 
were recorded in April (at the end of the dry season) and July (at the peak of the rainy 

season). This could be due to variations in photosynthetic activity and heavy rainfall. 

However, the mean values of water pH remained within an acceptable range. 
 

 

 
Figure 4. Changes in the sediment pH during the sampling period. 
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Figure 5. Changes in the water pH during the sampling period. 

 

Variations in temperature during the sampling period. Generally, variations (in 

sites and months) in average water temperature (Figure 6) throughout the study period 
could be attributed to solar radiation and air temperatures. 
 

 
Figure 6. Variations in the measured temperature during the sampling period. 

 

Variations in alkalinity during the study period. The reported mean alkalinity values 
were also within the optimal range, with higher values observed in the rainy season 

compared to the dry season, likely due to the influence of rainfall. April (at the end of the 
dry season) and January (in the middle of the dry season) recorded the highest and 

lowest mean values, respectively (Figure 7). 
 

 
Figure 7. Variations in the measured alkalinity during the sampling period. 
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Variations in nitrite concentrations during the sampling period. The average 

nitrite concentrations were higher in the rainy season, peaking in June and July, and 
lower in the dry season, likely due to the cumulative effect of runoff (Figure 8). 

 

 
Figure 8. Changes in the nitrite concentrations during the sampling period. 

 

Clam population patterns 
Shell length and weight frequency distribution. The majority of the clams were in 

the classes of 41 to 50 mm in length and 21 to 30 g in weight (Figure 9 and Figure 10), 

respectively, which were categorized as small. This study also found that the minimum 
and maximum lengths were 4.3 mm and 72.9 mm, respectively, with corresponding 

weights of 0.03 g and 98.4 g, respectively. The average length and weight were 43.79 
mm and 24.60 g, respectively. 

 

 
Figure 9. Length frequency of the collected Geloina coaxans during the sampling period. 

 

 
Figure 10. Weight frequency of the collected Geloina coaxans during the sampling period. 
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Biomass and density of G. coaxans during the sampling period. Significant 

differences in biomass and density of G. coaxans were observed among sampling months 

(p˂0.05). The mean density and biomass in this study ranged from 0.8 to 2.1 kg 100-1 m-2 
and from 38.4 to 83.6 individuals 100-1 m-2, respectively (Figure 11 and Figure 12). 

 

 
Figure 11. Variations in the average density of Geloina coaxans during sampling months. 

 

 
Figure 12. Variations in biomass of Geloina coaxans collected during sampling months. 

 

Variations in the condition index of G. coaxans. Significant differences in the clam 

condition index (CI) (p˂0.05) were observed among sampling times (Figure 13). The 
average CI showed high variations throughout the year, with a peak in May, which could 

be related to the gametogenesis of clams in the studied area. 
 

 
Figure 13. Variations in the mean condition index of clams during the sampling period. 



AACL Bioflux, 2026, Volume 19, Issue 1. 
http://www.bioflux.com.ro/aacl 185 

Pearson's correlation between CI and environmental parameters. Data in Table 1 

show that CI had a moderate correlation with salinity (r=0.6) and also TOM (r=0.5). 
 

Table 1 
Pearson's correlation among the environmental parameters and the condition index of 

Geloina coaxans 

 

Parameters CI Temp. Salinity Water pH Alkalinity Nitrite TOM 

CI 1       

Temperature -0.1 1      
Salinity 0.6 -0.4 1     

Water pH 0.1 0 -0.2 1    
Alkalinity 0 -0.5 0.5 -0.6 1   

Nitrite 0 0.3 0.3 -0.2 -0.3 1  
TOM 0.5 -0.5 0.4 0.5 -0.3 -0.2 1 

 
Discussion. The mean water salinity showed clear seasonal variation, with the highest 

level recorded in June and the lowest in December. This fluctuation could be associated 

with increased river volume and flow rate after the rainy season in the Mekong Delta, 
which may have led to decreased salinity. These findings are in accordance with the 

hypothesis that Polymesoda (Geloina) erosa is a euryhaline species (Boominathan et al 
2014) and has adapted to salinity fluctuations. Other studies have also reported that the 

water salinity tolerance for mud clams ranges from 7 to 22‰ (Modassir 2000), 13–32‰ 
(Irwani & Suryono 2006), and 5–7‰ (Widianingsih et al 2020). Recently, Ngo et al 

(2023) reported that the best weight and size growth of juvenile G. coaxans were 
recorded at salinity values of 5‰ and 10‰ and were significantly higher than at values 

of 1‰ and 15‰.  

Results from this study showed that TOM exhibited distinct seasonal fluctuations, 
showing higher values during the transition between the rainy and dry seasons. The 

observed TOM levels (4.6–7.5%) were lower compared to those reported by Ngo et al 
(2019b) in mangrove sediments of another site (9.8–16.4%). Variations in TOM could be 

due to varying concentrations in runoff from the rivers that supplied sediments and the 
decomposition of bottom sediments. Azlan et al (2012) indicated that heavy rains can 

detach organic matter from the soil. In contrast, Haryono et al (2021) argued that the 
average content of TOM in 100 g of sediment was lower (3.72%) during high tide and 

higher (5.86%) during low tide in the tidal zone. The variations observed in both 

sediment and water pH indicate stable and suitable environmental conditions for clam 
survival. As pointed out by Ramadhan (2020), a substrate with a pH of 5.35–6.40 is 

conducive for Geloina species, which align with the range recorded in this study. Silva & 
Barros (2001) stated that a pH of 6.7–7.2 is optimal for bivalves. Moreover, Wen (2009) 

observed that a pH greater than 10.5 completely disrupts the buffer system. The 
temperature pattern observed in this study reflects the natural influence of solar 

radiation and ambient air temperature on water conditions. Boyd (1990) also noted this 
relationship in aquatic systems. Moreover, the observed temperature range for the 

mangrove clam habitat was between 27.0–30.3°C (Irwani & Suryono 2006), which is 

similar to the findings of the present study. 
In this study, the seasonal variations in alkalinity suggest that rainfall plays a 

major role in influencing alkalinity levels. These findings are in agreement with Boyd 
(1998), who stated that an alkalinity of 50–150 ppm is moderate, while values exceeding 

300 ppm are very high. The seasonal fluctuations in nitrite concentrations indicate that 
rainfall and runoff play key roles in influencing nitrogen dynamics in the water. However, 

the present study reported higher nitrite values compared to other studies. For instance, 
Venkatesan et al (2015) stated that a NO₂⁻ content of 0.001–0.004 ppm is within the 

normal range, and 0.025 ppm is sub-optimal for short-neck clams. Ngo et al (2019a) also 

found that a NO2⁻ concentration of 0.2 ppm was acceptable, but higher levels could be 

toxic for clam larval development. The size distribution of clam G. coaxans observed in 

this study indicates that most individuals were in the smaller size class. According to 
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Hamdan et al (2019), Geloina species with a length less than 50 mm were considered 

small, those from 50 to 70 mm were medium, and those above 70 mm were large. The 
maximum length result in this study is in agreement with Poutiers (1998), who stated 

that a maximum length of 70.0 mm is common in the wild. In contrast to the averages 
observed in the present study, Elvira & Jumawan (2017) found a mean length of 40.75 

mm and a mean weight of 76.43 g for P. erosa. The difference in mean weight could be 

due to the higher body weight range (5.33 g to 168.53 g) recorded in their study 
compared to the present study. The variations observed in biomass and density of this 

species throughout the sampling months can be explained by several ecological and 
environmental factors reported in previous studies. According to Dolorosa & Dangan-

Galon (2014), the population of P. erosa can vary between regions and even between 
patches of mangroves, possibly influenced by environmental conditions and harvesting. 

Additionally, biomass and density could be influenced by factors such as favorable 
sediment pH, presence of TOM, competition for space around roots (Morton 1976), 

carrying capacity, water quality (Tanyaros & Tongnunui 2011), predation (Connell 1961), 

settlement effect (Morton 1976), substrate type for attachment at a younger stage 
(Clemente & Ingole 2011), and deep burrowing behavior (Lebata 2000). 

The fluctuation pattern of the condition index of G. coaxans observed in this study 
is consistent with previous findings on the reproductive cycle and energy allocation in 

bivalves. Duisan et al (2021) found that gonads represent 59% of the total weight of soft 
tissues in bivalves. The gonad of mussel Mytilus trossulus also contains protein and fat 

that increase during gametogenesis and decrease after spawning (Wołowicz et al 2006). 
Moreover, previous studies have also stated that CI is related to the spawning season of 

bivalves (Clemente & Ingole 2009; Yang et al 2011; Celik et al 2012). For instance, 

Clemente & Ingole (2009) reported variations in CI from 1.9 to 4.7, with low values 
during the spawning period of P. erosa. This indicates a loss of tissue weight due to the 

release of gametes (Sahin et al 2006). 
The observed correlations between CI and environmental parameters indicate that 

both salinity and TOM play an important role in influencing the physiological condition of 
G. coaxans. These findings suggest that the availability of TOM may have increased the 

total weight of G. coaxans, while salinity might have triggered spawning activities. As 
pointed out by Clemente & Ingole (2009), salinity changes after heavy rainfall may act as 

a cue for spawning in P. erosa. Similarly, Morton (1976) stated that variations in water 

pH, temperature, and salinity play a vital role in the feeding responses of G. proxima, 
ultimately decreasing the condition index. According to Guntur et al (2019), the 

environmental parameters such as dissolved oxygen also closely related to the richness 
and diversity index of bivalve populations in the tidal area of East Java, Indonesia. 

 
Conclusions. The measured environmental conditions varied throughout the months, 

with notable variations in water salinity as it dropped from 14 to 0.4‰ during the rainy 
season. Sediment pH remained relatively consistent around 6.3, and together with TOM, 

both provided a suitable habitat for G. coaxans. The estimated average clam biomass 

ranged from 0.8 to 2.1 kg 100-1 m-2, and the density ranged from 38.4 to 83.6 
individuals 100-1 m-2. The condition index was high in May, with an average of 7.02%, 

and all G. coaxans were considered healthy, with a condition index above the standard 
value of 4%. Further studies should focus on characterizing the habitat and investigating 

the interaction between the condition index and the gonadal somatic index of G. coaxans. 
 

Acknowledgements. The authors are grateful for the staff members of U Minh Thuong 
National Park, An Giang Province, Vietnam for the valuable information. 

 

Conflict of interest. The authors declare that there is no conflict of interest. 
 

References 
 

Azlan A., Aweng E. R., Ibrahim C. O., Noorhaidah A., 2012 Correlation between soil 
organic matter, total organic matter and water content with climate and depths of 



AACL Bioflux, 2026, Volume 19, Issue 1. 
http://www.bioflux.com.ro/aacl 187 

soil at different land use in Kelantan, Malaysia. Journal of Applied Sciences and 

Environmental Management 16(4):353-358. 
Boominathan M., Ravikumarb G., Chandrana M. D. S., Ramachandraa T. V., 2014 Impact 

of hydroelectric projects on bivalve clams in the Sharavathi Estuary of Indian West 
Coast. The Open Ecology Journal 7:52-58.  

Boyd C. E., 1990 Water quality in ponds for Aquaculture. Agricultural Experiment 

Station/Auburn University, Alabama, 482 p.  
Boyd C. E., 1998 Water quality for pond aquaculture. International Center for 

Aquaculture and Aquatic Environments. Alabama Agricultural Experiment 
Station/Auburn University. Research and Development Series (43):37. 

Breton S., Capt C., Guerraand D., Stewart D., 2018 Sex-determining mechanisms in 
bivalves. In: Transitions between Sexual Systems. Leonard J. (ed), Springer, New 

York, USA, pp. 165-192.  
Bryan-Brown D. N., Connolly R. M., Richards D. R., Adame F., Friess D. A., Brown C. J., 

2020 Global trends in mangrove forest fragmentation. Scientific Reports 10:7117. 

Celik M. Y., Karayucel S., Karayucel I., Ozturk R., Eyuboglu B., 2012 Meat yield, 
condition index and biochemical composition of mussels (Mytilus golloprovinciolis 

Lamarck, 1819) in Sinop, South of the Black Sea. Journal of Aquatic Food Product 

Technology 21(3):198-205.  
Clemente S., Ingole B., 2009 Gametogenic development and spawning of the mud clam, 

Polymesoda erosa (Solander, 1876) at Chorao Island, Goa. Marine Biology Research 
5(2):109-121.  

Clemente S., Ingole B., 2011 Recruitment of mud clam Polymesoda erosa (Solander, 
1876) in a mangrove habitat of Chorao Island, Goa. Brazilian Journal of 

Oceanography 59(2):153-162.  
Connell J. H., 1961 The influence of interspecific competition and other factors on the 

distribution of the barnacle Chthamalus stellatus. Ecology 42(4):710-723.  

Hamdan D. M. H., Ngadnan N., Shah J. M., Tair R., 2019 Marudu Bay community-based 
Geloina spp. aquaculture management: enhancing sustainable consumption, 

livelihood and food security. Journal of Sustainability Science and Management 
14(5):16-25.  

Dolorosa R. G., Dangan-Galon F., 2014 Population dynamics of the mangrove clam 
Polymesoda erosa (Bivalvia: Corbiculidae) in Iwahig, Palawan, Philippines. 

International Journal of Fauna and Biological Studies 1(6):11-15. 
Dridi S., Romdhane M. S., Elcafsi M. H., 2014 Gametogenic cycle of Crassostrea gigas in 

contrasting mediterranean habitats: marine (Gulf of Tunis) and continental (Bizert 

Lagoon) culture sites. Journal of Biological Research-Thessaloniki 21(1):13-24. 
Duisan L., Salim G., Soon T. K., Ransangan J., 2021 Sex ratio, gonad and condition 

indices of mangrove clam, Polymesoda (Geloina) erosa (Bivalvia: Corbiculidae) in 
Marudu Bay, Sabah, Malaysia: Implication for broodstock selection in artificial 

breeding program. Journal of Fisheries and Environment 45(1):106-119.  
Elvira M. V., Jumawanm J. C., 2017 Species abundance distribution of mud clam 

(Polymesoda erosa) in selected mangrove wetlands of Butuan Bay, Philippines. 
Journal of Biodiversity and Environmental Sciences 11(3):1-6. 

Ferliana W., Gulam A., Didik S., Syahid R., Nasrul L. M., Reza F. A., Riski A. K., 

Mohammad S., 2017 Distribution, density and identification of giant clams in 
coastal area of Negeri Morella, the district of Leihitu, Central Maluku regency, 

Indonesia. Russian Journal of Agricultural and Socio-Economic Sciences 69(9):315-
322. 

Friess D. A., Rogers K., Lovelock C. E., Krauss K. W., Hamilton S. E., Lee S. Y., Lucas R., 
Primavera J., Rajkaran A., Shi S., 2019 The State of the World’s Mangrove Forests: 

Past, Present, and Future. Annual Review of Environment and Resources 44(1):89-
115.  

Guntur G., Asadi M. A., Jullanda M. S. H., Luthfi O. M., Bintoro G., 2019 Ecology of 

bivalves in the intertidal area of Ngemboh, Gresik, East Java, Indonesia. AACL 
Bioflux 12(2):523-534. 



AACL Bioflux, 2026, Volume 19, Issue 1. 
http://www.bioflux.com.ro/aacl 188 

Haryono F. E. D., Illahi Z. Y., Dewi R., 2021 Investigation of total organic matter (TOM) 

content during high and low water in inter-tidal zone sediment at Teluk Penyu 
Coast, Cilacap, Indonesia. IOP Conference Series: Earth and Environmental 

Science. IOP Publishing 746(1):012030. 
Idris M. H., Rahim A. A., Hamli H., Nesarul M. H., Abu Hena M. K., 2017 Determination of 

gonad development of mangrove clam Polymesoda expansa (Mousson, 1849) by 

Histological Classification. Journal of Fisheries and Aquatic Science 12(4):168-176.  
Ingole B. S., Naik S., Furtado R., Ansari Z. A., Chatterji A., 2002 Population 

characteristics of the mangrove clam Polymesoda erosa in the Chorao mangroves, 
Goa. In: National Conference on Coastal Agriculture, Goa, India, pp. 211-212.  

Irwani I., Suryono C. A., 2006 [Population structure and spatial distribution of the hard 
clam Geloina sp. (Bivalvia: Corbiculidae) in Segara Anakan, Cilacap, in relation to 

salinity degradation]. Indonesian Journal of Marine Sciences 11(1):54-58. [in 
Indonesian] 

Lebata J. H. L., 2000 Elemental sulphur in the gills of the mangrove mud clam Anodontia 

edentula (Family Lucinidae). Journal of Shellfish Research 19(1):241-245.  
Modassir Y., 2000 Effect of salinity on the toxicity of mercury in mangrove clam, 

Polymesoda erosa (Lightfoot, 1786). Asian Fisheries Science 13(4):335-341.  
Morton B., 1976 The biology and functional morphology of the Southeast Asian mangrove 

bivalve, Polymesoda (Geloina) erosa (Solander, 1786) (Bivalvia: Corbiculidae). 
Canadian Journal of Zoology 54(4):482-500.  

Morton B., 1984 A review of Polymesoda (Geloina) Gray 1842 (Bivalvia: Corbiculacea) 
from Indo-Pacific mangroves. Asian Marine Biology 1:77-86.  

Ngo T. T. T., Le Q. N., Ly T. H. K., 2023 [Effects of different salinities on the growth and 

survival rate of mud clam (Geloina coaxans)]. Cantho University Journal of Science 
59(3):119–127. [in Vietnamese] 

Ngo T. T. T., Tran N. H., Cao M. A., Danh N., 2019a Growth and survival rate of mud 
clam larvae (Geloina sp.) in relation to rearing densities and diets. Can Tho 

University Journal of Innovation and Sustainable Development 11(2):89-96. 
Ngo T. T. T., Le Q. N., Dang T. D., Nguyen N. C., Danh N., Cao M. A., Tran N. H., 2019b 

[Seasonal changes of environmental conditions and reproductive cycle of mud clam 
Geloina sp. originated from U Minh Thuong, Kien Giang province, Vietnam]. Can 

Tho University Journal of Science 55(6B):56-64. [in Vietnamese] 

Poutiers J. M., 1998 Bivalves (Acephala, Lamellibranchia, Pelecypoda). In: FAO species 
identification guide for fishery purposes. The living marine resources of the Western 

Central Pacific. Seaweeds, corals, bivalves and gastropods. Carpenter K. E., Niem 
V. H. (eds), FAO, Rome, pp. 123-362.  

Rahim A. A., Idris M. H., Abu Hena M. K., Wong S. K., Arshad A., 2012 Analysis of 
condition index in Polymesoda expansa (Mousson, 1849). Pakistan Journal of 

Biological Sciences 15(13):629-634. 
Ramadhan S., 2020 Bioprospects from clamshell of Geloina sp. as calcium substitution 

material for poultry In Indonesia. Journal of Physics: Conference Series 

1464(1):012042. 
Redjeki S., Hartati R., Endrawati H., Widianingsih W., Nuraini R. A. T., Riniatsih I., Agus 

E. L., Mahendrajaya T. R., 2020 Growth pattern and condition factor of mangrove 
crab (Scylla tranquebarica) in Segara Anakan Cilacap regency. E3S Web of 

Conferences 147:02005. 
Roddick D., Brading J., Carrigan L., Davignon-Burton T., Graham S., McEwen C., 2011 

Assessment of the Arctic surf-clam (Mactromeris polynyma) stock on Grand Bank. 
DFO Canadian Science Advisory Secretariat, 52 p. 

Sahin C., Duzgunes E., Okumus I., 2006 Seasonal variations in condition index and 

gonadol development of the introduced blood cockle Anadara inaequivalvis 
(Bruguiere, 1789) in the southern black sea coast. Turkish Journal of fisheries and 

aquatic science 6(2):155-163.  
Silva M. M. J., Barros M., 2001 Occurrence and distribution of fresh-water mollusks in the 

Riacho Fundo Creek Basin, Brasilia, Brazil. Revista de Biología Tropical 33(3-4):865-
870.  



AACL Bioflux, 2026, Volume 19, Issue 1. 
http://www.bioflux.com.ro/aacl 189 

Tanyaros S., Tongnunui P., 2011 Influence of environmental variables on the abundance 

of estuarine clam Meretrix casta (Chemnitz, 1782) in Trang Province, Southern 
Thailand. Songklanakarin Journal of Science & Technology 33(1):107-115. 

Venkatesan V., Vidya R., Alloycious P. S., Jenni B., Sajikumar K. K., Jestin Joy K. M., 
Sheela P. P., Abhilash K. S., Mohan G., Mohamed K. S., 2015 An assessment of the 

short-neck clam biomass in Ashtamudi Lake. Marine Fisheries Information Service; 

Technical and Extension Series 223-224:9-14. 
Walne P. R., Mann R., 1975 Growth and biochemical composition in Ostrea edulis and 

Crassostrea gigas. 9th European Marine Biology Symposium, Aberdeen University 
Press, Scotland, pp. 587-607.  

Wang C., Croll R. P., 2004 Effects of sex steroids on gonadal development and gender 
determination in the sea scallop, Placopecten magellanicus. Aquaculture 238(1-

4):483-498.  
Wen H., 2009 Aquatic animal physiology. China Ocean University Press, Qingdao, pp. 

120-140. 

Widhowati I., Suprijanto J., Dwiono S. A. P., Hartati R., 2006 [Reproductory aspects of 
Polymesoda erosa from the Estuary of Segara Anakan Cilacap]. Research Report of 

Program Studi Ilmu Kelautan Universitas Diponegoro, Semarang, 50 p. [in 
Indonesian] 

Widianingsih W., Azizah R., Nuraini T., Riniatsih I., Hartati R., Redjeki S., Endrawati H., 
Agus E. L., Mahendrajaya R. T., 2020 The population of mangrove clam 

(Polymesoda expansa) in The Panikel Village, Segara Anakan, Cilacap. E3S Web of 
Conferences 147:02018. 

Wijaya N. I., Yulianda F., Boer M., Juwana S., 2010 [Biology population of mud crab 

(Scylla serrata) at mangrove habitat of Kutai nation park, east Kutai regency]. 
Oseanologi dan Limnologi di Indonesia 36(3):443-461. [in Indonesian] 

Wołowicz M., Sokołowski A., Bawazir A. S., Lasota R., 2006 Effect of eutrophication on 
the distribution and ecophysiology of the mussel Mytilus trossulus (Bivalvia) in 

southern Baltic Sea (the Gulf of Gdańsk). Limnology and Oceanography 51(1):580-
590. 

Yang H. S., Kang D. H., Park H. S., Choi K. S., 2011 Seasonal changes in reproduction 
and biochemical composition of the cockle, Fulvia mutica (Reeve, 1884), in Cheonsu 

Bay off the west coast of Korea. Journal of Shellfish Research 30(1):95-101. 

*** AOAC, 2000 Official methods of analysis of AOAC International (17th edition). The 
Association of Official Analytical Chemists, Gaithersburg, MD, USA, 38 p. 

 
 
 

 

 

 

 

 

Received: 07 October 2025. Accepted: 14 January 2026. Published online: 06 February 2026. 

Authors: 

Thao Thu Thi Ngo, Faculty of Marine science and Technology, College of Aquaculture and Fisheries, Can Tho 

University, Campus II, 3/2 Street, Ninh Kieu District, Can Tho City, Vietnam, e-mail: thuthao@ctu.edu.vn 

Nha Quang Le, Aquaculture Engineer, Kien Giang Vocational College, 1022 Nguyen Trung Truc Street, Rach Gia 

Ward, An Giang Province, Vietnam, e-mail: lqnha@caodangnghekg.edu.vn  

Khoa Duy Nguyen Tran, Faculty of Marine science and Technology, College of Aquaculture and Fisheries, Can 

Tho University, Campus II, 3/2 Street, Ninh Kieu Ward, Can Tho City, Vietnam, e-mail: tndkhoa@ctu.edu.vn  

Hoang Nguyen Duong, Institute of Aquaculture, Nha Trang University, No. 2 Nguyen Dinh Chieu, Nha Trang 

North Ward, Khanh Hoa Province, Vietnam, e-mail: hoang.dn.60ntts@ntu.edu.vn 

Dai Trong Vu, Institute of Aquaculture, Nha Trang University, No. 2 Nguyen Dinh Chieu, Nha Trang North Ward, 

Khanh Hoa Province, Vietnam, e-mail: daivt@ntu.edu.vn 

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: 

Ngo T. T. T., Le N. Q., Tran K. D. N., Duong H. N., Vu D. T., 2026 Environmental conditions and population 

patterns of the mangrove clam, Geloina coaxans, in U Minh Thuong zones, An Giang Province, Vietnam. AACL 

Bioflux 19(1):178-189. 

mailto:thuthao@ctu.edu.vn
mailto:tndkhoa@ctu.edu.vn
mailto:daivt@ntu.edu.vn

