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Endangered freshwater pearl mussel Margaritifera laevis with epilithic red alga
found in a small stream on the Noto Peninsula, Japan
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Abstract

The freshwater pearl mussel Margaritifera laevis, with the epilithic red alga Virescentia sp. growing on its
shell surface, was discovered in a small stream on the Noto Peninsula, central Japan. Although the cobbles
provided sufficient attachment surfaces for red algae at the study site, red algae were also observed on
freshwater pearl mussels. The study site, where both freshwater pearl mussels and red algae were distributed,
is an infrequent habitat in the Hokuriku region of central Japan; therefore, the epizoic occurrence of
freshwater pearl mussels with red algae in this stream is considered a unique case.
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Freshwater mussels from the families Unionidae,
Etheriidae,
Mycetopodidae, and Iridinidae (order Unionoida)

Margaritiferidae, Hyriidae,
comprise 958 species worldwide (Graf and Cummings
2021). Freshwater mussels play various ecological
roles and contribute to the co-occurrence of organisms
in lotic and
Hakenkamp 2001; Vaughn 2018). For example,
genera, such as

lentic ecosystems (Vaughn and
cyprinid fish of several
Acheilognathus and Rhodeus, depend on freshwater
mussels to spawn and deposit eggs in their gill
chambers (Terui et al. 2011; Kitamura et al. 2012).
Freshwater ~ mussels  provide  habitats  for
macroinvertebrate communities (Spooner and Vaughn
2006; Vaughn and Spooner 2006). Freshwater mussels
also provide shells as substrates for benthic algae
(Francoeur et al. 2002; Spooner and Vaughn 2006).

In a small stream in the northern part of the Noto
Peninsula (Wajima City, Ishikawa Prefecture), central
Japan (Fig. 1), | found the freshwater pearl mussel
Margaritifera laevis (family Margaritiferidae) with
the epilithic red algae (family Batrachospermaceae)
growing on the shell. Since the populations of M.

laevis have declined due to anthropogenic influences
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Fig. 1. Map of the Noto Peninsula in Ishikawa
Prefecture, central Japan.

in recent decades, this species has been classified as
EN (endangered) in the Japanese Red List (Ministry of
the Environment, Japan 2020). Therefore, the precise
localities are not disclosed, as in Arakawa et al. (2022).
A total of 17 freshwater pearl mussels were collected
at the study site (length: 73 m; mean wetted width +
SD: 1.53 + 0.44 m) within the stream in April 2018.
Epilithic red algae were observed on the shells of 13
out of 17 individuals, and their shell length was
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Fig. 2. Red alga Virescentia sp. (green-colored alga) attached to the freshwater pearl mussel Margaritifera
laevis (A-F) and cobbles (G, H) at the study site.
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measured with a digital caliper (CD-P15S, Mitutoyo
Corp., Kanagawa, Japan). After the shell length was
measured, the freshwater pearl mussels were returned
to their original location.

Freshwater pearl mussels with red algae are shown in
Fig. 2A-F. The shell length of 13 mussels ranged from
88.5 to 111.0 mm (mean = SD: 99.2 £ 6.6 mm). Red
algae were attached to the surfaces of shells exposed
to running water. This algal species was presumed to
be Virescentia helminthosa; however, Vis and Necchi
(2021) postponed the definitive identification of taxa
in this genus distributed in Japan. In the present study,
I describe the taxon distributed in the study stream as
Virescentia sp., according to Vis and Necchi (2021).
Although previous studies have reported epizoic cases
of several Batrachospermaceae taxa attached to snails
(Minckley and Tindall 1963; Suzawa et al. 2010) and
lentic mussels (Francoeur et al. 2002), none have
involved the lotic mussels. In this study, freshwater
pearl mussels with red algae growing on their shell
habitat.
Batrachospermaceae are generally observed on

surfaces were identified in a lotic
abiotically stable substrates, such as cobbles (Suzawa
et al. 2010; Eloranta et al. 2016). Mussels can serve as
effective attachment surfaces for red algae if suitable
substrates are lacking on sandy bottoms (Francoeur et
al. 2002). The cobbles (particle size: ~70-150 mm)
dominated the streambed at the study site and provided
sufficient attachment surfaces for red algae (Fig. 2G,
H). However, red algae were also observed on
freshwater pearl mussels. Further studies are required
to evaluate the relationship between freshwater pearl
mussels and red algae in this stream.

The study site, where both freshwater pearl mussels
and red algae were distributed, is an infrequent habitat
in the Hokuriku region of central Japan. In this region,
the red alga Virescentia sp. has been reported in only
a few localities (Kumano et al. 2002; Hanyuda et al.
2004). Distributions of freshwater pearl mussels have
been reported within several streams in the Ishikawa
and Fukui Prefectures; however, the population in

Fukui was extinguished around 1970 (Fukui

Prefecture 2016; Arakawa et al. 2022). In recent years,
this species has been found at a limited number of sites
on the Noto Peninsula, Ishikawa (Ishihara 2020;
Arakawa et al. 2022). Therefore, this epizoic
occurrence of freshwater pearl mussels with red algae
in this stream is considered a unique case. These
species and their habitats require further investigation
and conservation efforts.
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