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Abstract: Beard worms generally inhabited in the deep-sea floor. Earlier, one species of beard worms, Oligobrachia
mashikoi in the shallow sea area of Tsukumo Bay in Noto Peninsula, Japan, was successfully collected. Since O.
mashikoi in the deep sea is not yet described in detail, this study attempted to collect 0. mashikoi in the deep sea. On
May 15, 2023, a beam trawl was towed by the ship, T/S Nagasaki Maru that belonged to Nagasaki University from
point 1 (37°16'12.5"N, 137°14'01.9"E) to point 2 (37°16'07.0"N, 137°13'03.6"E) at a seawater depth of 219 m in
Toyama Bay, Japan. After pulling up the trawl net, the collected mud was investigated for habitat tubes of beard
worms, and two tubes of beard worms were found. Microscopic observations confirmed that they were habitat
tubes of beard worms. Furthermore, comparison of habitat tubes collected from the deep sea with shallow-seawater
habitats of 0. mashikoi revealed that the tube collected from deep sea are most likely those of 0. mashikoi. Surveys
will be continuously conducted to collect the body of 0. mashikoi from the deep sea.
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Introduction

Beard worms are classified into Annelida,
Polychaeta, Sabellida, and Siboglinidae. One of the
distinguishing features of beard worms is that
they have beard-like tentacles (Fig. 1). The
common name “beard worm” is derived from the
crown of beard-like tentacles at the anterior end
of many species (Sasayama et al, 2003). In the
seafloor worldwide, beard worms are distributed
and live in elongated protective tubes with a
thickness of 0.1-2.5 mm (Ivanov, 1963). The tube
length is always at least 100 times the breadth.
Accordingly, the body length including the
tentacular crown of Zenkevitchiana longissima is
approximately 36 cm, whereas the trunk is no
more than 0.8 mm in diameter (Ivanov, 1963).
Furthermore, these animals share a common
special characteristic, namely, beard worms do not
have a digestive system consisting of the mouth,
gut, and anus and have a specialized lifestyle in
which they obtain nutrients produced by
chemosynthetic bacteria that coexist in areas
called trophosomes (Southward et al, 1981;
Southward, 1982; Deguchi et al., 2007).

Beard worms generally inhabited in the deep-
sea floor. Therefore, observing their behaviors in
the deep sea is difficult. However, one beard worm
species, Oligobrachia mashikoi, in the shallow-sea
area (<14 m) of Tsukumo Bay in Noto Peninsula,
Japan, has been successfully collected, and their
light response was examined by a scuba diving
survey (Ogiso et al, 2023). The scuba diving
survey with quadrats of 7 years revealed that
illuminance was found to be negatively correlated
with the behaviors of tentacles coming out from
the habitat tube (tentacle-expanding behavior)
(Ogiso et al., 2023). A significant difference in the
tentacle-expending behavior between daytime and
nighttime has been recognized. Furthermore,
mRNA expression of neuropsin, a photoreceptor,
was expressed in this beard worm, and its

expressions at nighttime were significantly higher
than those at daytime (Ogiso et al., 2023).

These results indicate that O. mashikoi living in
the shallow water is responsive to light. As an
adaptive strategy from the deep sea to shallow
seawater, 0. mashikoi may respond to light. The
deepest site of 0. mashikoi has been reported at
100 m (Gureeva and Ivanov, 1986) and 200 m
(Ivanov, 1988). However, these reports have not
described the exact location where O. mashikoi
was collected, and information of the depths was
sketchy. We aimed to collect O. mashikoi at depths
>200 m to analyze genes related to their light
responses. Therefore, we conducted this study to
collect deep-sea-inhabiting 0. mashikoi with beam
trawls.

Materials and Methods
Deep-sea mud collection by the beam trawl:

We departed from Toyama Shin-Minato Port at
9:00 am on May 15, 2023, arriving at 2:05 pm off
the coast of Tsukumo Bay (37°16'13.6"N,
137°14'15.0"E) on the Noto Peninsula (Fig. 2).
Thereafter, the trawl net (total length, 8 m) with
an attached steel frame (width, 3.8 m; height, 0.8
m) was sunk from the ship to the bottom of the
seafloor and reached the seafloor at 2:11 pm on
point 1 (37°16'12.5"N, 137°14'01.9"E). The mud
was collected using the beam trawl until 2:47 pm
and left the seafloor at point 2 (37°16'07.0"N,
137°13'03.6"E). The nets went up to the ship at
2:55 pm and the collection was finished.

Search for tubes where beard worms live from the
collected mud:

The mud was collected and placed in a container.
Then, a small amount of mud was gradually
scooped up with a tray, shaken, and washed with
seawater while searching for tubes with beard

worms living in them. The collected tubes were
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Fig. 1: Ecological photograph of the beard worm, Oligobrachia mashikoi living in Tsukumo Bay in Noto

Peninsula, Japan. The beard worms were photographed by a time-lapse camera placed on the seafloor of
Tsukumo Bay.
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Fig. 2: Location of sampling sites. The beam trawl was towed by the ship, T/S Nagasaki Maru belonged to
Nagasaki University from point 1 (37°16'12.5"N, 137°14'01.9"E) to point 2 (37°16'07.0"N, 137°13'03.6"E) at a
seawater depth of 219 m in Toyama Bay. In shallow seawater (13-14 m) of Tsukumo Bay, the inhabited tubes

of Oligobrachia mashikoi were collected by scuba diving to compare them with the inhabited tubes from the
deep sea using a microscope.
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Fig. 3: A photograph of the inhabiting tube for beard worms discovered in the deep sea of Toyama Bay, Japan.
B and C are enlarged views of A. The white arrows in each figure indicate rings.

fixed in 10%
temperature.

formalin and stored at room

Observation of inhabiting tubes of beard worms
living in the deep sea of Toyama Bay and the
shallow sea area of Tsukumo Bay:

The tubes collected from the deep sea were
examined for the presence of beard worms.
Thereafter, the tubes were observed with a
microscope.

On July 10, 2023, in the shallow seawater (13-
14 m) of Tsukumo Bay (Fig. 2), the inhabited tubes
of 0. mashikoi collected via scuba diving were fixed
with 10% formalin and compared them with the
inhabited tubes from the deep sea using an optical
microscope (Stereo microscope, SZH 10, Olympus
Corporation, Tokyo Japan).

Results and Discussion

Search for tubes inhabited by beard worms from the
collected mud:

The collected mud was scooped up with a tray,
shaken,
searching for tubes with beard worms living in
them. Large amounts of brittle stars were found in
the mud collected using the beam trawl at 219 m
depth. Deep-sea fish, starfish, and shrimp were
also found in the collected mud. We succeeded in
finding two inhabiting tubes of beard worms. One
of the tubes is indicated in Figure 3. Microscopic
observations revealed that the tube is the habitat
tube of beard worms. The tubes collected from the
deep sea were examined for the presence of beard
worms; however, the tubes did not contain any
beard worms. In the case of 0. mashikoi, the
longest habitat tube is 42 cm (Ogiso S. personal
communication), and 0. mashikoi moves in this
tube, expanding and contracting as it moves. Even
0. mashikoi inhabiting in shallow seawater, is
often absent from the habitat tube using a dredge.
In areas with high densities of 0. mashikoi in

and washed with seawater while
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Fig. 4: A photograph of the inhabiting tube for the beard worm, Oligobrachia mashikoi, collected in Tsukumo
Bay in Noto Peninsula, Japan. B and C are enlarged views of A. The white arrows in each figure indicate rings.

shallow seawater, the probability of tubes
containing the body of O. mashikoi is high (Ogiso
and Matada, 2015). The site where the beam trawl
was performed at this time was probably a low-
density site for 0. mashikoi. We will be surveying a
ship (Aosagi) belonging to Kanazawa University to
find sites with high density of 0. mashikoi in the

deep sea of Toyama Bay.

Observation of inhabiting tubes of beard worm lived
in the deep sea of Toyama Bay and the shallow sea
area of Tsukumo Bay:

The tubes collected from the deep sea (219 m)
(Fig. 3) were observed using a microscope. In the
genus Oligobranchia, the rings are known to be
regularly engraved with equal spacing (Ivanov,

1963; Imajima, 1973). The rings were evenly
spaced and imprinted on the habitat tubes of
beard worms collected from the deep sea.

The inhabiting tube for the beard worm, O.
mashikoi, collected in the Tsukumo Bay in Noto
Peninsula is indicated in Figure 4. The rings were
engraved at equal intervals. The width of the links
engraved on tubes collected from deep seawater
was narrower than the width of the links on tubes
collected from shallow seawater. The narrower
width of the habitat tube rings in the beard worm
collected from the deep sea may be related to the
cooler seawater temperatures (4°C-5°C) in the
deep sea as compared with shallow seawater
temperature (10°C-29°C) in Tsukumo Bay. Since
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the surface features of the habitat are known to be
species-specific (Ivanov, 1963), the habitat tube
collected from the deep sea is most likely those of
0. mashikoi.

The deep-sea invertebrate larvae have been
reported to be transported to shallow waters by
ocean currents (Miyake et al, 2010; Miyake and
Kiyosugi, 2020; Oda et al., 2022). In the case of O.
mashikoi, the larvae were highly likely transported
from the deep sea to the shallow seawater of
Tsukumo Bay in a similar manner as reported
above. We will continue to collect the body of 0.
mashikoi from the deep sea and would like to
compare the light response of 0. mashikoi between
the shallow and deep sea based on the gene
expression level.

Conclusion

We found two tubes of beard worms from the
deep sea (219 m) of Toyama Bay. Microscopic
observations revealed that the inhabiting tube
collected from the deep sea is most likely those of
0. mashikoi. We will continue to collect the body of
0. mashikoi from the deep sea.
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