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ABSTRAK 

The hotate clam (Mizuhopecten yessoensis) is one of the clam species that lives in cold- 
temperature waters with the largest production in the Japanese region. However, the 
sustainability of this aquaculture is threatened by various factors, including ectoparasite 
infections that can affect the morphometric profile of the scallop. This study aimed to analyze 
the impact of ectoparasites on the morphometry of hotate clams in Funka Bay, Hokkaido, and 
to inventory the types of ectoparasites found. Samples of 25 individual hotate mussels were 
taken using random sampling techniques and morphometric measurements were taken using 
Image-J software. Ectoparasite infestation was categorized into four categories: free, low, 
medium and high. Analysis was conducted using One-Way ANOVA and Fisher's Pairwise 
Comparison follow-up test (P<0.05), as well as hierarchical cluster analysis based on the Bray-
curtis similarity index visualized in a dendrogram. The results showed that there were two 
types of ectoparasites, namely Polydora sp. and Barnacles sp., with the dominance of 
Polydora sp. which was found in 17 individuals. Some morphometric distances such as AD, 
AE, BD, and CE showed significant differences between infestation categories. The 
dendrogram showed that the 'free', 'low', and 'medium' categories had high morphometric 
similarity (0.987), while the 'high' category showed lower similarity (0.96). 
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ABSTRACT 

Kerang hotate (Mizuhopecten yessoensis) merupakan salah satu spesies kerang yang hidup 
di perairan bersuhu dingin dengan produksi terbesar di wilayah Jepang. Namun, 
keberlangsungan budidaya ini terancam oleh berbagai faktor, termasuk infeksi ektoparasit 
yang dapat mempengaruhi profil morfometri kerang. Penelitian ini bertujuan untuk 
menganalisis dampak ektoparasit terhadap morfometri kerang hotate di Teluk Funka, 
Hokkaido, serta menginventarisasi jenis ektoparasit yang ditemukan. Sampel sebanyak 25 
individu kerang hotate diambil dengan menggunakan teknik random sampling dan dilakukan 
pengukuran morfometri menggunakan software Image-J. Infestasi ektoparasit dikelompokkan 
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menjadi empat kategori: bebas, rendah, sedang dan tinggi. Analisis dilakukan menggunakan 
One-Way ANOVA dan uji lanjutan Fisher’s Pairwise Comparison (P<0,05), serta analisis 
klaster hirarki berdasarkan indeks kemiripan Bray- curtis divisualisasikan dalam dendrogram. 
Hasil penelitian menunjukkan bahwa terdapat dua jenis ektoparasit, yaitu Polydora sp. dan 
Barnacles sp., dengan dominasi Polydora sp. yang ditemukan pada 17 individu. Beberapa 
jarak morfometrik seperti AD, AE, BD, dan CE menunjukkan perbedaan signifikan antar 
kategori infestasi. Dendrogram menunjukkan bahwa kategori ‘bebas’, ‘rendah’, dan ‘sedang’ 
memiliki kemiripan morfometrik tinggi (0,987), sedangkan kategori ‘tinggi’ menunjukkan 
kemiripan yang lebih rendah (0,96). 
 
Kata Kunci: Ektoparasit, Landmark, Mizuhopecten yessoensis, Morfometri, Teluk Funka 
 

INTRODUCTION 

Japan is an archipelago located in 

the east of the Asian continent, is one of the 

largest seafood-producing archipelago 

countries in the world with most of its 

population consuming processed seafood 

such as fish, shrimp, and shellfish. One 

type of clam that is popular in Japan is the 

Japanese clam (Mizuhopecten 

yessoensis) or Japanese people often call 

this clam “Hotate-gai”. It can be found 

widely in the coastal areas of Northern 

Japan (Aya et al. 2014).They have been 

cultivated since the early 1900s. Data on 

hotate scallop production in Japan over the 

past five years (2018-2022) show a 

relatively stable trend, with total national 

production of 478,726 tons, 483,901 tons, 

495,074 tons, 520,461 tons, and 512,118 

tons, respectively. The aquaculture 

production of hotate clams in major regions 

such as Hokkaido, Aomori, Iwate, and 

Miyagi accounts for about 500,000 tons per 

year. Specifically, the Hokkaido region 

recorded production of 388,466 tons in 

2018, 379,502 tons in 2019, 406,755 tons 

in 2020, 431,902 tons in 2021, and 425,101 

tons in 2022 (Association 2023).  

Hotate clam (M. yessoensis) is a 

species of clam that lives in cold-

temperature waters with the largest 

production in Japan, especially the 

northern region of Hokkaido (Woli et al. 

2002).The people of Japan, especially 

Hokkaido, are very fond of these clams 

because they are delicious, nutritious, 

large, and fast-growing (Febrianti et al. 

2023). Hotate clams grow quickly because 

Hokkaido is an ideal location for clam 

growth, supported by proper cultivation 

techniques (Uki, 2006). One of the most 

widely used scallop culture techniques in 

the waters of Funka Bay is the ear hanging 

technique, in which juvenile scallops are 

tied to twine after having their anterior and 

posterior ears perforated (Hamada et al., 

2000). However, the sustainability of this 

culture is threatened by various factors, 

including ectoparasite infections that can 

affect the morphometric profile and growth 

of the mussels. 

Ectoparasites are parasites that live 

on the surface of their host's body. 

Ectoparasites can interfere with or reduce 

the growth and weight of clams (Hopla et 

al., 1994). Ectoparasites attached to the 

shell of the clam can interfere with the 

movement of the clam when performing the 

filter feeder process to filter food (Shofiyah 

et al., 2022). Ectoparasites in hotate clams 

have several types, one of which is 

Polydora sp. (Teramoto, 2013) and 

Barnacles sp. (Donovan, 2003). 

The impact of these ectoparasites 

is also evident in the morphometric profile 

of hotate mussels. Morphometry is a 

characteristic related to the size of the body 

or body parts of an organism. This size is 

one of the things that can be used as a 

taxonomic characteristic when identifying 

organisms (Gaol, 2017). Physical damage 

to the shell or morphometric impacts on the 

shell by polychaeta worm ectoparasites 

can cause direct damage to the shell that 
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can reduce the aesthetic value and 

marketability of the shell. Damage caused 

by these ectoparasites can be in the form 

of erosion of the shell surface. In addition, 

ectoparasites can also cause variations in 

body shape, damaged shells and disrupted 

growth (Silaban et al., 2022). Morphometric 

studies can also provide insight into the 

distribution of the measured mussel 

populations, i.e. guesses about the 

availability of mussel size. Through 

morphometry, it can be estimated the size 

of mussels that can be taken or netted for 

marketing, in this case selectively so that 

the availability of mussels can be 

maintained in the future (Nagir, 2013). 

Given that there is limited 

understanding of the impact of 

ectoparasites on the morphometric profiles 

of hotate mussels, this study was 

necessary. This study aims to analyze the 

impact of ectoparasites on the 

morphometric profile characteristics of 

hotate clams in Funka Bay and inventory 

them. The results of this study are 

expected to serve as useful reference 

information for further development and 

management of hotate mussel 

aquaculture. 

METHODS 

  This study was conducted in May-

June 2024 at the Fukushima gyogyou Co., 

Ltd. located in the waters of Funka Bay, 

Hokkaido, Japan. Funka Bay is a Hotate 

clam farming site in the Toyako-Cho area 

of Hokkaido. The study was conducted 

along the shore adjacent to the hotate clam 

farming site. The sampling depth of the 

study was between 15-20 meters and the 

hotate clam collection site was about 500 

meters away from the harbor. 

Research Work Procedure 

Hotate clam sampling was conducted four 

times in May and four times in June. Three 

to four mussels were taken for each 

sampling, resulting in a total of 25 mussels 

collected. Samples were collected in-situ, 

the mussels were photographed using 

millimeter block photo mat and weighed 

using digital scales. Photographs were 

taken with the mussels in a vertical 

position. Photo files of mussels were saved 

in jpg format, then analyzed using the 

Image-J application. Morphometry of 

hotate mussels measured included length, 

height and weight. The length of hotate 

mussels was measured using a millimeter 

block with an accuracy of 0.1 cm 

horizontally. Measurement of shell length 

starts from the anterior to posterior end 

(Prasetya et al., 2010). After being 

measured, it was recorded and analyzed. 

Weighing the total weight of hotate clams 

using digital scales with an accuracy of 

0.01 grams. Total weight weighing is done 

by weighing the clams one by one. 

 

Figure 1: Map of the Research Location 

Source: Igis Map, 2024 

Observation of ectoparasites in hotate 

mussels was carried out with the help of a 

magnifying glass. The hotate clam was 

placed on a millimeter block, then the part 

of the clam shell that contained 

ectoparasites was observed using a 

magnifying glass. After that, take a picture 

and save it in jpg format for analysis. This 

study was conducted to determine the size 

morphometry of each landmark using 
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tpsDig2 software in measuring hotate clam 

species infected with ectoparasites. The 

study measured the shells of hotate clams 

(M. yessoensis) using landmark-based 

geometric morphometric analysis with 21-

30 landmark measurements. Data 

collection was carried out with the following 

steps, measuring the length, height and 

weight of the hotate mussels taken and 

photographed on a millimeter block mat. 

The results of the mussel photos were input 

into the tpsDig2 software. 

Morphometric measurements of each 

landmark in the tpsDig2 software begin 

with a photo that is calibrated first on the 

set scale menu set at 1 cm, after that click 

measure then the landmark digitization is 

ready to use. 

Hotate clams that have been landmarked 

are then calculated for the infestation ratio 

of shells affected by ectoparasites. The 

purpose of measuring the infestation ratio 

is to help determine the extent to which 

ectoparasites affect the clams physically or 

morphometrically. The infestation ratio 

formula is as follows: 

 

Infestation Ratio = area of infestation/total shell surface area × 100%
 

Infestation Level Category: 

 

No Category Infestation Rate (%) 

1. Low <4% 

2. Medium 4%-10% 

3. High >10% 

(Schloesser et al., 1996) 
Formula for calculating the area of a clam shell: 

L = Π
𝑝

2
.
𝑙

2
 

Description: 

L = Shell area (mm2) 

p = Shell lenght (mm) 

l = Shell width (mm)  

(Smith et al., 2020) 

Data analysis 

The data analysis used in the study was 

quantitative descriptive analysis. This 

method is a method to make a picture or 

description of a situation objectively using 

numbers, starting from data collection, 

interpretation of the data and the results 

(Arikunto, 2006). Data on length, height 

and weight of hotate mussels were 

analyzed by regression using excel 

software which was then tabulated into 

tables and discussed descriptively 

quantitatively. Landmarks were carried out 

using tpsdig2 software, landmarks were 

carried out to help analyze the shell area 

when it would be calculated in Image-

J.Measurement of the infestation ratio 

using Image-J to support data on the area 

of shells affected by ectoparasites so as to 

determine the category of infestation and 

increase the relevance of the data. Then, 



Jurnal Maiyah Vol 4(2) 2025: 122-137 
 

126 
Faizah et al., 2025 

morphometric distance measurements 

between landmarks on hotate clams were 

carried out using Image-J software as well, 

after which the results were analyzed using 

parametric tests used to analyze 

morphometric differences between 

ectoparasite infestation groups (One-Way 

ANOVA) using Minitab 19 software and 

Fisher's Pairwise Comparison follow-up 

test was carried out with a significance 

level of P < 0.05 if significant differences 

were found in ANOVA. Furthermore, 

Hierarchical Clustering analysis was 

conducted using the Bray-curtis similitude 

test through PAST4 software to see 

patterns of morphometric similarity 

between infestation categories, which were 

then visualized in the form of a 

dendrogram. This analysis aimed to 

identify the closeness of m orphometric 

shapes between groups of ectoparasite-

free mussels and groups infested at 

various levels. 

RESULTS AND DISCUSSION 

Based on the results of the study, 25 

individuals of hotate mussels (M. 

yessoensis) were used as samples. The 

variations in length, height, weight of the 

hotate mussels are presented in Table 2. 

 

Table 2. Mean, Standard deviation and range of morphometric sizes of hotate mussels 

(M. yessoensis) 

 

 
 

 

As a result of the measurements, 

the clam length ranged from 5.45 to 13.43 

cm, height from 5.42 to 13.01 cm, and 

weight from 16.91 to 132.72 grams. The 

mean and standard deviation of the length, 

height, and weight parameters were 7.77 ± 

2.50 cm, 7.65 ± 2.40 cm, and 45.08 ± 42.32 

grams, respectively. These values are still 

within the general size range of cultivated 

hotate mussels, as described in the 

reference (Febrianti et al., 2023). 

Parameter Range Average ±SD 

Lenght (cm) 5,45-13,43 cm 7,77 ± 2,50 

Height (cm) 5,42-13,01 cm 7,65 ± 2,40 

Weight (g) 16,91-132,72 g 45,08 ± 42,32 

 

Figure 2. Ectoparasites on hotate mussels (M. yessoensis) from Fukushima 

Gyo Gyou in Funka Bay, Hokkaido, Japan: a. Composition of hotate mussels 

based on ectoparasite infection by ectoparasite type. b. Ectoparasite Polydora 

sp. c. Ectoparasite Barnacles sp. 

 

a 

28% 

 

4% 68% 

 

 

 

Polydora sp Barnacles sp No ectoparasites 
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Hotate mussels are susceptible to 

infestation by various types of 

ectoparasites, which can affect their growth 

and physiological condition. Ectoparasites 

generally attach to the shell, causing 

morphological changes and potentially 

disrupting metabolic processes. This study 

aimed to identify the types and patterns of 

ectoparasite infestation in 25 individual 

hotate clams. The analysis showed that 

there were two dominant types of 

ectoparasites infesting the mussels, as 

shown in Figure 2. 

Based on Figure 2, out of a total of 

25 individual mussels, 18 hotate mussels 

were infected with ectoparasites. The 

dominant type of ectoparasite in this study 

was Polydora sp., which was found in 17 

(68%) of the total 25 individual mussels 

analyzed. Meanwhile, one other individual 

(4%) was infested by another ectoparasite, 

Barnacles sp. Seven individuals (28%) had 

no ectoparasites present. The average 

attached ectoparasite in this study was 

found on the left shell, which was dark 

brown in color. 

Based on this study, the infestation 

ratio of each individual hotate mussel was 

calculated. This infestation ratio is then 

used as the basis for grouping individuals 

into infestation categories, namely free, 

low, medium and high. Table 3 presents 

data on the number of individuals as well 

as the infestation ratio value of each 

individual based on these categories. 

Based on Table 3. the free category 

consists of individuals with an infestation 

ratio of 0.00, which means that no 

ectoparasites were found at all in the hotate 

mussels. The low category shows a 

relatively small infestation ratio, ranging 

from 1.68 to 2.74. Meanwhile, the medium 

category had higher ratio values, ranging 

from 4.33 to 8.91. The high category 

includes individuals with the highest 

infestation ratios, ranging from 11.92 to 

18.75. The different ranges of infestation 

ratios illustrate the significant variation in 

the level of ectoparasite infestation 

between individuals, so grouping into these 

categories is important to see the impact on 

mussel morphometry.  

Morphometric variables were 

analyzed to evaluate the differences in 

body shape of hotate mussels (M. 

yessoensis) in each category of 

ectoparasite infestation level (free, low, 

medium, and high). Measurements were 

Table 3. Categories Based on the Ratio of Ectoparasite-infected Shell Area and Total Shell 

Area in Hotate Scallops (M. yessoensis) 

Category 
Number of 
individuals 

Minimum Ratio Maximum Ratio Average Ratio 

Free 7 0,00 0,00 0,00 

Low 7 0,28 2,74 1,48 

Medium 5 4,33 8,91 6,84 

High 6 11,92 18,75 15,52 

Description: The free category represents mussels with no ectoparasites present. 
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taken at several distances between 

landmarks (AB, AC, AD, AE, BD, CE, and 

GH) using Image-J software. 

Subsequently, one-way ANOVA analysis 

and Fisher Pairwise Comparison test with 

a significance level of P < 0.05 were 

conducted to identify significant differences 

between groups. The results of the analysis 

of the mean (± SD) of each morphometric 

distance are shown in Table 4 below: 

The results in Table 4 show that 

most of the morphometric distance 

variables between landmarks did not show 

significant differences between infestation 

categories (indicated by the same 

superscript letter). However, there are 

some distances that show significant 

differences based on the Fisher Pairwise 

test results, namely AD, AE, BD, and CE. 

At distances AD and AE, the group with 

high infestation category showed 

significantly lower values than the free, low, 

and medium groups (indicated by 

superscript (b)). This indicates that high-

intensity ectoparasite infestation can inhibit 

growth or cause changes in the body 

structure of clams in that section. 

The BD and CE distances also 

show a similar pattern, with the high 

infestation category having smaller values 

than the other categories. This further 

strengthens the notion that heavy 

infestation can cause deformation or a 

decrease in size proportions in certain 

parts of the shell. In contrast, at distances 

AB, AC and GH no significant differences 

were found between categories, indicating 

that these parts were relatively unaffected 

by the level of ectoparasite infestation. 

Cluster analysis using the 

hierarchical method was also conducted as 

a complement to the Fisher Pairwise 

statistical test to see the level of 

morphometric similarity between 

categories of ectoparasite infestation. The 

results of the analysis were visualized in 

the form of a dendrogram Figure 12, which 

showed that the ‘Low’ and ‘Free’ categories 

had the highest level of morphometric 

similarity. The ‘Medium’ category is in a 

relatively similar group to ‘Low’ and ‘Free’, 

while the ‘High’ category shows the most 

striking differences compared to the other 

three categories. This indicates that 

morphometric changes in mussels become 

Table 4. Comparison of Morphometric Distances of Hotate Mussels between Infestation 

Categories Ectoparasites 

Infestation 
Category 

                  Morphometric Landmark Distance    

AB AC AD AE BD CE GH 

Bebas 0,26 ± 0,03a 0,26 ± 0,04a 0,40 ± 0,03a 0,39 ± 0,04a 0,23 ± 0,02a 0,25 ± 0,04a 0,96 ± 0,03a 

Rendah 0,26 ± 0,03a 0,25 ± 0,05a 0,40 ± 0,03a 0,39 ± 0,04a 0,25 ± 0,02a 0,25 ± 0,04a 0,94 ± 0,02a 

Sedang 0,26 ± 0,02a 0,25 ± 0,01a 0,40 ± 0,03a 0,35 ± 0,04ab 0,23 ± 0,02a 0,22 ± 0,02ab 0,94 ± 0,02a 

Tinggi 0,26 ± 0,03a 0,25 ± 0,04a 0,36 ± 0,03b 0,34 ± 0,03b 0,19 ± 0,02b 0,19 ± 0,03b 0,93 ± 0,01a 

Notes: Different superscript values (ᵃ, ᵇ) in the same column indicate significant differences based on Fisher 

Pairwise test (P < 0.05). The morphometric landmark point distances presented in the table are the mean results 

of all individual mussels analyzed. 
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more pronounced as the level of 

ectoparasite infestation increases. 

Figure 3 shows the results of the 

hierarchical cluster analysis based on 

morphometric distance similarity between 

categories of ectoparasite infestation 

levels. This dendrogram illustrates the level 

of similarity on the vertical axis, where 

values closer to 1 indicate higher similarity. 

Based on the dendrogram, the ‘Low’ and 

‘Free’ categories have the highest level of 

morphometric similarity, indicated by 

clustering at a very close similarity level 

(around 0.987). Furthermore, the ‘Medium’ 

category joined the same group as ‘Low’ 

and ‘Free’, indicating that all three had 

relatively similar morphometric patterns. 

Meanwhile, the ‘High’ category formed its 

own branch and only joined at a lower 

similarity level (around 0.96), indicating 

that it has the most distinct morphometric 

characteristics compared to the other three 

categories. 

Although visually showing a 

clustering pattern, the dissimilarity value 

obtained is very low at 0.04. This indicates 

that the level of similarity between groups 

reached 0.96 or 96%, which is classified as 

very high. This means that the 

morphometric profiles of mussels at 

various levels of ectoparasite infestation 

are still very similar to each other. This low 

value of dissimilarity indicates that 

ectoparasite infestation does not have a 

significant effect on changes in the shape 

or morphometric size of hotate mussels. 

Based on the observations, the 

clams ranged in length from 5.45 to 13.43 

cm, height from 5.42 to 13.01 cm, and 

weight from 16.91 to 132.72 grams. These 

variations reflect the natural growth 

conditions of hotate clams in Funka Bay 

waters, which are influenced by 

environmental and biological factors. 

Hotate clams are a type of clam that has a 

smooth outer shell. Its morphology is 

 

Figure 3. Dendrogram of Hierarchical Cluster Analysis of Hotate Clam (M. yessoensis) 

Morphometry Based on Ectoparasite Infestation Levels 
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characterized by a body height and length 

of about 20 cm and a width of about 4.5 cm. 

Hotate clams have two shells, the right 

shell is white and the left shell is brown, 

while on the seabed the right shell is at the 

bottom (Association, 2020). 

Hotate clams are widely distributed 

along the northern coast of Japan. Funka 

Bay, located in Hokkaido, is one of the 

areas that accounts for more than 80% of 

the national hotate clam production. The 

optimal temperature for hotate clam growth 

is in the range of 5-200C, with the lower and 

upper limits of growth temperature being 

40C and 22-230C, respectively. Maximum 

growth of hotate mussels occurs at 

temperatures between 1-150C. Although 

seedlings are still capable of growing at 

temperatures up to 250C, the lethal 

temperature for one-year-old hotate 

mussels is in the range of 22-230C 

(Kosaka, 2016). Hotate mussels are a type 

of mussel that can live in cold waters with 

an optimum growth temperature of 150C. 

These mussels feed on phytoplankton and 

detritus in the form of particles found in the 

sea. However, if the current speed exceeds 

20 cm/s, the process of food liquefaction 

and clam growth may be inhibited (Kosaka, 

2016). One other factor that can affect the 

morphology of hotate mussels is the 

presence of ectoparasites. Ectoparasites 

can affect the amount and type of 

phytoplactones available and alter the 

pattern of water flow across hotate mussel 

culture areas. This creates competition for 

space and food resources (Gavrilova et al., 

2019). 

Based on the results of this study, 

two types of ectoparasites were found to 

infest hotate mussels. The most dominant 

ectoparasite was Polydora sp. which was 

identified in 17 of the 25 mussels observed. 

This ectoparasite was found attached to 

the left side of the shell. Polydora sp. has a 

body length of up to 16 mm and can cause 

the host clam to secrete abnormal 

secretions in the form of brown or black 

colored shells on its shell surface. In 

addition, the infestation rate of this 

ectoparasite was significantly higher on the 

left shell compared to the right shell during 

the two years of the study (Teramoto, 

2013). 

In a previous study 115 polydora 

sp. were found on an individual clam shell 

and were more abundant on the right shell 

than on the left shell. Polydora sp. were 

most commonly found around the annual 

rings and clustered on the shell ears 

(Teramoto, 2013). The study used six 

individual samples of hotate mussels and 

focused on DNA extraction and life history 

of Polydora sp. The results showed that the 

number of Polydora sp. extracted from both 

shells tended to have the highest values 

throughout the observation time, with 

peaks reaching around 55-60 ectoparasitic 

individuals in some months in 2008 and 

2010. The number of Polydora sp. from the 

left shell was consistently higher than that 

from the right shell during most of the 

observation period. The highest value on 
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the left shell was recorded at around 45 

ectoparasite individuals. Meanwhile, the 

number of Polydora sp. from the right shell 

tended to be the lowest, with peak values 

only reaching around 25-30 ectoparasites. 

This distribution indicates that Polydora sp. 

infestation is more dominant on the left 

shell, as also mentioned in a previous study 

by (Teramoto, 2013). These data reinforce 

the assertion that Polydora sp. infestation 

is likely due to its more exposed position in 

the hanging culture system. In addition, this 

finding also provides an insight into how 

ectoparasites such as Polydora sp. can 

attach and develop on the surface of clam 

shells that are directly exposed to ocean 

currents and parasite larvae. A similar 

distribution pattern was also found in this 

study, where infestation levels were higher 

on certain parts of the shell, suggesting 

agreement between these observations 

and previous studies. One other 

ectoparasite found was Barnacles sp. 

Barnacles have smooth edges and 

measure 1-2 cm (Hitchhikers, 2025). In 

August 2010, many barnacles were 

attached to clam shells due to the 

continuing heat wave (Teramoto, 2013). 

According to Dvoretsky (2022), in 

the Sea of Japan, there are about 100 

species of epiboitic organisms living on the 

shells of hotate clams, with the highest 

density and biomass found in barnacles 

(Hesperibalanus hesperius and Balanus 

rostratus), and Polydorid polychaetes 

(Dipolydora bidentata and Polydora 

brevipalpa). When epibionts occur in high 

numbers, negative impacts on hosts can 

occur, such as decreased water flow, 

reduced food accessibility and increased 

shell weight. Shell-dwelling organisms 

such as Polydora, Dipolydora and 

Odostomia may also exacerbate the 

erosion process, showing signs of 

parasitism. 

The influence of ectoparasites is an 

important concern in the hotate clam 

farming industry in Funka Bay (Kanamori et 

al., 2014). Continuous monitoring of the 

presence of ectoparasites and appropriate 

management to address their impact are 

critical in maintaining aquaculture 

sustainability (Kurniawan, 2024).These 

findings are important in understanding 

ectoparasite infestation patterns and in 

developing management and mitigation 

strategies for infestation in hotate mussel 

aquaculture. 

Based on the results of the study, 

there are four categories to categorize the 

level of ectoparasite infestation in the 

morphometry of hotate clams. The free 

category is one in which no ectoparasites 

were found at all in the hotate mussels. The 

low category shows a relatively small 

infestation ratio of <4%. Meanwhile, the 

medium category has a higher ratio value 

than the low category of 4%-10%, while the 

high category includes individuals with the 

highest infestation ratio >10%. Then, there 

are morphometric landmark distances that 

function to understand variations in 

ectoparasite distribution in mussel 

morphometry quantitatively. Some 
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distances showed significant differences 

based on the Fisher Pairwise test results, 

namely AD, AE, BD, and CE. This indicates 

that around these landmark points there is 

a distribution of ectoparasites that could 

potentially affect morphometric changes in 

the area. 

At the Spat/Larva stage, which is 

microscopic in size up to two centimeters, 

mussel larvae can be infected with parasitic 

organisms in the aquatic environment. 

Parasites such as protozoa and other 

microorganisms can attach to or infect the 

larvae, potentially affecting their survival 

and development (Rollinson, 2017). At the 

juvenile stage, after Hotate larvae have 

grown and settled on the substrate, they 

are more susceptible to various types of 

parasites that can invade their tissues or 

shells. Parasites such as protozoa, 

bacteria and worms can infect juvenile 

mussels, which can negatively affect their 

health, growth and survival rates (Getchell 

et al., 2016).  

Previous studies have suggested 

that there is a tendency for the early stages 

of ectoparasite infestation to occur in a 

narrow section around the outer edge of 

the left shell. This infestation generally 

occurs in one-year-old mussels during the 

first winter after stocking. In addition, 

burrows formed by ectoparasites often 

penetrate to the adductor muscle, so the 

presence of ectoparasites is thought to 

contribute to the low growth rate of clams 

in Abashiri waters (Mori, 1985). This is in 

line with this study, in which data were 

collected in Funka Bay during the mimizuri 

process, when the clams were estimated to 

be about one year old. The impact of 

infestation on mussel morphometry 

showed significant changes at certain 

morphometric distances, indicating that the 

presence of ectoparasites can cause 

deformation or growth disruption in specific 

areas of the mussel body. 

Then, in the hierarchical analysis 

calculation, objects within a cluster have a 

high level of similarity and between clusters 

have a low level of similarity. This low 

dissimilarity value indicates that 

ectoparasite infestation does not have a 

significant effect on changes in the shape 

or morphometric size of hotate mussels. 

Based on Dvoretsky's research, the 

similarity level of hotate mussels reached 

86.7%, indicating that there is a high level 

of similarity in each hotate mussel 

cultivation waters (Ichiro et al., 2014). 

Whereas in research (Aulya, 2023), on 60 

individuals of hotate mussels had a 

similarity of 70%-85%. This causes genetic 

deversity due to different environmental 

selection, meaning that if a cluster comes 

from the same area but not the 

environment where it grows differently, it 

will affect genetic deversity (Fatimah, 

2013). Therefore, within a hotate mussel 

population, some individuals may be more 

resistant to ectoparasite infestation 

because they have certain gene variations. 

Ectoparasites can also be addressed 

through an integrated pest management 

(IPM) approach, which is a holistic method 
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of managing pests and parasites by 

combining various strategies to minimize 

negative impacts while maintaining 

environmental sustainability. This 

approach includes several key steps, 

namely: 1. The importance of regular 

monitoring of the presence of pests and 

parasites. 2. Optimization of farming 

practices, such as maintaining a healthy 

environment to significantly reduce the risk 

of infestation (Deguine et al., 2021). In 

addition, practices such as regular cleaning 

and physical removal can also affect 

parasite attachment rates and abundance 

(Hoffman & Brown, 2019). 

As a reference to previous research 

(Mukhlis, 2019), states that parasites can 

cause considerable problems for the 

mussel farming industry. This is because 

they cause serious erosion of the shell 

matrix and cause premature shell loss. 

Therefore, there is a prevention so that 

more and more are not affected by 

ectoparasites, one of which is regular shell 

cleaning, either manually or with a high 

pressure hose (Mukhlis, 2019). 

 

CONCLUSIONS 

Based on the research and 

calculations that have been carried out, it 

can be concluded that; Cultivation of hotate 

clams (M. yessoensis) in Funka Bay, 

Hokkaido, Japan, found two common types 

of ectoparasites, namely Polydora sp. and 

Barnacles sp. and Ectoparasites affected 

the morphometry of Hotate clams (M. 

yessoensis), especially at certain body 

distances (AD, AE, BD and CE) based on 

Fisher's test. Although hierarchical cluster 

analysis showed a high degree of similarity 

(96% similarity) between infestation 

groups, localized changes in the shell area 

did occur. This suggests that the presence 

of ectoparasites is an important 

consideration in aquaculture. 
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