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Introduction 

The mangrove ecosystem of Langsa City, located in Aceh Province, Indonesia, plays an 
important role in maintaining environmental balance, both physically and ecologically [1]. 
Ecologically, mangroves serve as an ideal habitat for various animals, especially fish, crabs, 
shrimp, and clams. The mangrove ecosystem plays a crucial role for various coastal organisms, 
particularly as a spawning ground, nursery, and feeding area [2–4]. Mangrove areas serve as 
important food sources for clams, as fallen leaves and branches provide food for plankton, which 
is the main diet of clams [5]. Mangrove roots also play a role in protecting clams from predators 
and strong currents [6,7]. 

Tegillarca granosa is one of the clam species that inhabit the mangrove ecosystem of Langsa 
City. It possesses a pair of shells that function to protect its soft body organs from environmental 

Abstract 

The mangrove area is a nutrient-rich zone that serves as a food source for various aquatic organisms 
and as a spawning and nursery ground for species such as fish, crabs, and clams. The aim of this study 
is to investigate the morphometrics and growth pattern of blood cockle (Tegillarca granosa) in the 
mangrove area of Langsa City. Data collection for T. granosa was conducted using purposive sampling 
at three designated research locations with varying environmental conditions. Transects were 
established from the shoreline towards the mangrove vegetation at each research location. Within 
each transect, 1 meter x 1 meter plots were established for T. granosa sampling. The blood cockles 
found at the research sites were measured for shell length, shell width, and total weight. The research 
collected 98 individuals of T. granosa at the study location, with morphological variations including 
length, width, total weight, and sex. The size of the blood cockles ranged from 3 cm to 6.76 cm, the 
shell width ranged from T. granosa 2.50 cm to 5.52 cm, while the total weight of T. granosa ranged 
from 12 grams to 122 grams. Based on morphometric analysis, the growth pattern of T. granosa in 
the mangrove area of Langsa City is characterized by b = 2.5085, falling into the negative allometric 
category. This growth pattern indicates that the length of T. granosa grows faster compared to its 
total weight. Location 1 (Lhok Banie) showed the best growth pattern for T. granosa, the least 
favorable growth was found at Location 3 (Kuala Langsa). In conclusion, the morphometrics of T. 
granosa at the study site showed significant variation in length, width, and total weight. Morphometric 
analysis indicates that T. granosa exhibits a negative allometric growth pattern.  
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changes and predation by other animals [8]. Currently, the distribution of this clam population 
is limited to Asian regions, including Indonesia, Malaysia, Myanmar, and India [9]. This species 
thrives in mangrove areas with stable water circulation, including tidal zones and estuaries [10]. 
The dominant population of T. granosa is found in mangrove areas characterized by sandy and 
muddy sediments with smooth water circulation [11]. The composition of sandy and muddy 
sediments facilitates their ability to avoid predation by burying themselves in the substrate [12]. 
Sediments and water currents in coastal areas play a crucial role in the survival and food 
requirements of coastal biota [13–15]. 

Several studies have been conducted on the population dynamics of T. granosa in the Kendari 
Bay area, indicating that the population of this clam has started to decline due to ecological 
pressures and exploitation regularly conducted by the community [16]. Climate change and 
coastal community activities have disrupted the habitat of coastal biota. The management 
efforts for T. granosa in the coastal areas of Malaysia are being carried out due to the drastic 
decline in the population of this clam. There has been a significant decrease in the adult clam 
population due to exploitation by the community, climate change, and pollution [17]. These 
issues undoubtedly pose a threat to the survival of T. granosa in its natural habitat. 

The importance of conducting research on the growth patterns of T. granosa in the mangrove 
area of Langsa City is to study the growth patterns of these clams, which are correlated with 
habitat conditions and food availability, as part of efforts to ensure the survival of this species 
[18]. The lack of research on the population of this species in the coastal areas of Langsa City 
has resulted in very limited information on the condition of this coastal biota population. The 
aim of this research is to analyze the morphometrics and growth patterns of T. granosa in the 
mangrove area of Langsa City, Aceh Province, to determine whether the morphometric 
conditions and growth patterns of T. granosa are isometric or allometric. This research can serve 
as valuable information regarding the condition of T. granosa in the coastal areas of Langsa City 
and can be used as a reference for sustainable and environmentally friendly management of 
blood cockles in coastal regions. 

Materials and Methods 

Study Area 

This research was conducted in the mangrove ecosystem of Langsa City, Aceh Province, 
Indonesia. The study site is located in the coastal area in the eastern part of Aceh Province, 
directly adjacent to the Strait of Malacca. The sediment conditions at the research site are 
dominated by sand, clay, and very little silt. A stable circulation of seawater is one of the 
indicators of an ideal habitat for T. granosa. The water salinity at the research site ranges from 
25% to 32%. The survey and collection of T. granosa were conducted in May 2023 using the 
transect method at three research locations (Figure 1). 

 

Figure 1. Research location map in the coastal area of Langsa City, Aceh Province. 
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Data Collection 

The data collection technique for T. granosa was performed through purposive sampling at 
three research locations, which were selected based on varying environmental conditions based 
on water salinity and sediment composition in the T. granosa habitat. At each research location, 
transects were established from the coastline towards the mangrove vegetation. Within each 
transect, plots measuring 5 meters x 5 meters were designated for collecting T. granosa within 
the plot. Each T. granosa found in the plots, based on variations in size and gender, was placed 
in sample bottles for identification in the biology laboratory. Shell length and shell width were 
measured using a digital caliper (accuracy of 0.1 mm). The total weight of the clams was 
measured using a digital scale (accuracy of 0.1 gram). The identification of T. granosa species 
and sex was analyzed using an Olympus Trinocular Microscope (Olympus CX 43). Sex 
identification was based on the color of the gonads.  Male T. granosa had a grayish-cream gonad 
color, while females had a brick-red or orange gonad color [19] (Figures 2 and 3). The 
identification activities were carried out at the Biology Laboratory of Samudra University. The 
measurement of environmental physicochemical data was conducted simultaneously with the 
collection of T. granosa. 

 

Figure 2. Morphometrics of T. granosa. 

 

Figure 3. Gonad of T. granosa: (a) Male, (b) Female. 

Data Analysis 

The morphometrics of T. granosa were analyzed based on the data of shell length and shell 
width relationship. For the analysis of the growth pattern of T. granosa based on the data of 
shell length and total weight relationship and measure the growth pattern of T. granosa based 
on gender found in the mangrove area of Langsa City, the following formula was used the 
growth relationship of T. granosa follows the equation W = aLb, where W is the total weight 
(grams) and L is the shell length (centimeters). This formula helps analyze the species  growth 
patterns [20]. 

If the growth of total weight in Tegillarga granosa is balanced with the growth of shell length, 
it is considered isometric (b = 3). However, if the value of b is greater or smaller than 3, the 
growth is considered allometric. Assuming that if the value of b < 3 (negative allometry), the 
growth of shell length in T. granosa is faster compared to the growth of total weight. On the 
other hand, if the value of b > 3 (positive allometry), it means that the growth of total weight is 
faster than the growth of shell length in T. granosa [21,22]. 
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Results and Discussion 

Morphometrics of  T. granosa  

A total of 98 individuals of T. granosa were found at three research locations, exhibiting 
variations in length, width, and total weight across different locations. The highest number of 
blood cockles was found at location 1 (Lhok Banie) with 53 individuals, while the lowest number 
was found at location 3 (Kuala Langsa) with 20 individuals. The shell length ranged from 3 cm 
to 6.76 cm, the shell width ranged from 2.50 cm to 5.52 cm, and the total weight of T. granosa 
varied between 12 grams and 122 grams (Table 1). 

The average shell length at location 1 was higher than the overall average length, but lower 
than the overall average at location 2 and location 3 (Figure 4a). The same trend was observed 
for shell width and total weight, where the average values were higher at location 1 but lower 
at location 2 and location 3 (Figure 3b and Figure 3c). 

Table 1. Morphometric Measurements of T. granosa in the Coastal Area of Langsa City, Aceh Province. 
(N=98 Individuals). 

Research Locations Coordinates LCC (cm) CCW (cm) Weight (gram) 
Location 1 4°31'55.6"N 

97°59'38.0"E 
3.00 – 6.76 2.50 – 5.52 12 – 122 

 
Location 2 4°32'43.0"N 

98°03'56.8"E 
3.12 – 5.73 2.60 – 4.58 15 – 70 

Location 3 4°30'41.4"N 
98°00'34.6"E 

3.60 – 4.50 2.90 – 3.72 26 – 36 

Mean  4.38 3.68 41.26 
Explanation: LCC: Length of Shell; CCW: Shell Width. 

Based on Table 1, it can be observed that location 1 (Lhok Banie) has the best population of T. 
granosa in terms of the number of individuals, shell length, and the total weight of the blood 
cockles. On the other hand, location 3 (Pusong) exhibits a less favorable population of blood 
cockles. 

  
      (a)     (b) 

 
      (c) 

Figure 3. Morphometric measurements of T. granosa (a) shell length, (b) shell width, (c) total  weight. 
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If we observe the gender of the blood cockles, it can be seen that the male blood cockles have 
more dominant sizes compared to the females in terms of shell length, width, and total weight. 
The most significant difference can be observed in the total weight of the blood cockles (Figure 
4). 

 

Figure 4. Morphometric measurements of male and female T. granosa. 

The Relationship between Shell Length, Shell Width, and Total Weight of T. granosa 

The analysis results indicate a strong relationship between the increase in shell length of the 
blood cockles and the increase in total weight. Similarly, a positive relationship is observed 
between shell width and total weight of the cockles (Figure 5a & Figure 5b). There is also a 
positive relationship between shell length and shell width of the blood cockles (Figure 5c). 

  
      (a)     (b) 

 
      (c) 

Figure 5. Relationship Analysis (a) shell length - total weight; (b) shell width - total weight; (c) shell length 
- shell width. 
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The Growth Pattern of T. granosa 

The growth pattern of T. granosa in the research locations generally exhibits negative allometry 
(b = 2.5085), indicating suboptimal growth of the clam species, as the increase in shell length 
occurs at a faster rate compared to the increase in total weight of the clams (Table 2). Negative 
allometric growth suggests that the coastal area of Langsa City as a habitat is becoming 
disrupted for the survival of coastal biota, both in terms of habitat characteristics and food 
availability. 

Table 2. Growth pattern of T. granosa in the coastal area of Langsa City, Aceh Province. 

Equation for the 
relationship between 
length and total weight 

R2 A B Growth pattern 

1,0497L2,5085 0.8503 1.0497 2.5085 Allometric. ( - ) 

The analysis results of the growth pattern of T. granosa based on the research locations indicate 
that location 1 exhibits a better growth pattern compared to locations 2 and 3, although all 
locations fall under the same category of positive allometry (Figure 6). This is supported by the 
environmental conditions at location 1, where the presence of well-preserved mangrove 
vegetation indicates a smooth and stable circulation of seawater. The less favorable growth 
pattern of the blood cockles at location 3 is due to its distance from the sea, resulting in an 
unstable circulation of seawater. The disturbed environmental conditions caused by the use of 
the area as a waterway for local community boats contribute to the less ideal growth pattern of 
the blood cockles in that location. 

 

Figure 6. Growth pattern of T. granosa based on research locations. 

A total of 98 individuals of T. granosa were found at three research locations in the coastal area 
of Langsa City, Aceh Province, with varying sizes and genders at each research location. 
Morphometrically, the highest shell length and shell width of the clams were found at location 
1 (Lhoh Banie), while the lowest measurements were found at location 3 (Kuala Langsa). 
Environmental factors play an important role in the distribution of various aquatic biota species, 
including the distribution of blood cockles based on size and age in their habitat [23]. Lhoh Banie 
is a research location with well-preserved mangrove vegetation and stable water circulation, 
which leads to a more dominant clam population. In contrast, location 3 (Kuala Langsa), which 
is close to residential areas and far from the coastline, experiences human activities and unstable 
water circulation, resulting in a lower population of blood cockles in this area. The limited 
number of blood cockle individuals found at the research locations indicates a decline in their 
population in their natural habitat in the coastal area [24]. Blood cockles are one of the bivalve 
species that inhabit mangrove areas with stable water circulation and are generally suitable for 



Grimsa Journal of Science Engineering and Technology 2024 

Page 72 
 
 

sandy and muddy substrates [13]. The population of these animals in their habitat is currently 
highly concerning due to ecological habitat degradation and uncontrolled exploitation by 
communities for consumption and commercial purposes, driven by the high market demand for 
blood cockles [25]. Their high nutritional content and delicious taste make them popular for 
consumption by many people at any time. 

The blood cockles found exhibited a wide variation in size, including length, width, and total 
weight. The length of the blood cockles ranged from 3.00 cm to 6.76 cm, while the width ranged 
from 2.50 cm to 5.52 cm. The sizes of the blood cockles found at the research locations indicated 
they were mostly adults and older individuals. The majority of individuals found were adults, 
accounting for 90.82%, while only 9.18% were classified as older individuals. Male blood 
cockles were more dominant compared to females at the research locations. Distinguishing 
between male and female cockles morphometrically is challenging due to their similar 
morphology. The distribution of shell length and width in male and female cockles was almost 
the same, but a significant difference could be observed in the total weight. Male T. granosa had 
a higher total weight compared to females. The occurrence of morphometric variations based 
on shell length and width indicated that the distribution based on shell size was still good and 
heterogeneous. The increasing heterogeneity of animal distribution in an environment indicates 
the population's good condition in its habitat [26,27]. 

In general, the growth pattern of T. granosa with a value of b= 2.5085 falls under the criteria of 
negative allometry, indicating that the length of the blood cockles grows faster than their total 
weight. This is influenced by environmental factors in their habitat, including mangrove 
vegetation, sediment composition, and water salinity [23]. Mangrove vegetation plays an 
important role for T. granosa as a nursery habitat, protection against currents and predators, 
and a source of food for various coastal biota species. The better the mangrove vegetation at a 
location, the richer the available sources of nutrients in that environment [28]. The high activities 
of ships and fishing boats in this coastal area are one of the causes of habitat degradation for 
various coastal biota in ecological terms. Oil spills and pollution resulting from the activities of 
ships and fishing boats contribute to water pollution, which affects the declining quality of the 
cockle habitat [29]. 

Based on the research locations, the best growth pattern of T. granosa was found at location 1 
(Lhok Banie Village) with a value of b = 2.6395, approaching the isometric criterion (b = 3). On 
the other hand, a less favorable growth pattern was observed at location 3 in Pusong Village 
with a value of b = 1.7820. Location 1, situated in Lhok Banie Village, has a very stable water 
circulation due to its proximity to the coast and the good environmental conditions, as evidenced 
by the presence of mangrove vegetation. These conditions contribute to the good growth of 
blood cockles in the area as the tidal currents bring abundant food sources such as plankton 
and various microorganisms from the ocean and land [30]. An ideal habitat and abundant food 
supply are among the main factors influencing the growth and development of a species [31]. 

Uncontrolled exploitation by shellfish gatherers for commercial purposes, without selective 
mechanisms based on size or age, has led to the increasing rarity of these animals in their habitat 
[32]. The continuous degradation of habitat due to illegal logging of mangrove vegetation for 
charcoal production by the local community is also a factor endangering the survival of T. 
granosa [33]. It is crucial to implement sustainable coastal management efforts to preserve the 
habitat of various animal species living in mangrove areas. Conserving the environment as a 
habitat for shelter, spawning, nurturing, and foraging for aquatic species is essential for the 
stability of their populations [32]. 

This research illustrates the degraded condition of the coastal area of Langsa City due to the 
activities of ships and fishing boats, as well as the logging of mangrove vegetation by the local 
community, resulting in the decline of various coastal biota populations. T. granosa, as one of 
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the Bivalvia species, serves as a suitable indicator of environmental conditions based on its 
population. The decline in the clam population indicates the need for collective attention from 
the government and the community to protect and manage the environment, ensuring the 
sustainability of various coastal biota in their natural habitat as a source of nutrition for the 
community [34]. This research can also serve as a reference for stakeholders, including the 
government and private institutions, in managing vulnerable coastal areas that are susceptible 
to pollution from both land and sea sources. 

Conclusions 

Variations in the morphometrics of T. granosa, including length, width, total weight, and sex, 
were found at all study locations. Morphometric analysis indicated that the growth pattern of T. 
granosa in the mangrove area of Langsa City showed a value of b=2.5085b = 2.5085b=2.5085, 
which falls under the negative allometric category. This growth pattern suggests that the length 
of T. granosa increases at a faster rate than its total weight. This growth pattern of T. granosa 
indicates that the clam's habitat in the mangrove area of Langsa City has begun to experience 
ecological degradation, necessitating sustainable management efforts and the conservation of 
T. granosa to ensure the survival of various biota in the coastal region. The high mobility of boats 
and fishing vessels in the mangrove area, along with illegal mangrove logging, are among the 
causes of habitat degradation in this coastal region. This study was only conducted during the 
dry season. To obtain more comprehensive data, it is recommended that researchers conduct 
studies during the rainy season to gather more complete data. 
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