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Serpulinae (Annelida, Polychaeta) from Japan
I. The Genus Hydroides

By
Minoru IMAJIMA

Department of Zoology, National Science Museum, Tokyo

Five, maybe six, species of the genus Hydroides have been reported from Japan
by MORCH (1863), GRUBE (1878), MARENZELLER (1884), McINTOSH (1885), OKUDA
(1934, 1938, 1939), FAUVEL (1936), KAWAHARA (1961, 1965, 1969), KAZIHARA (1964),
ARAKAWA (1971), YAMAMURA (1972), viz.: Hydroides fusicola (MORCH, 1863), H.
exaltata (MARENZELLER, 1884), H. multispinosa MARENZELLER, 1884, H. norvegica
GUNNERUS, 1768, and H. ezoensis OKUDA, 1934. The last-named might prove to be
synonymous with H. diplochone GRUBE, 1878. Recently, six more species have been
recorded, viz.: Hydroides fusca IMANMA, 1976, H. tuberculata IManMA, 1976, H.
tambalagamensis PILLAL, 1961, H. externispina STRAUGHAN, 1967, H. minax (GRUBE,
1878), H. albiceps (GRUBE, 1870), based upon the material obtained from the island
Tanega-shima, southern Japan (ImAsiMaA, 1976).

In the present paper, 12 species including one new species (H. longispinosa) are
recognized. Hydroides norvegica, reported from Ago Bay, Hiroshima Bay, Nagasaki
Harbour, etc., as one of the principal fouling species, is here referred to H. elegans
(HASWELL, 1883); H. uncinata, as mentioned by OKUDA (1937, 1938), UscHAKOV (1955)
and CHLEBOVITSCH (1961), is referred to H. fusicola MORCH, 1863.

Most specimens were collected by the author, while others were collected by vari-
ous persons as stated in Material examined.

The author wishes to express his thanks to Dr. H. A. TEN HOVE of the Laboratory
for Zoological Ecology and Taxonomy, Utrecht, the Netherlands for critically reading
the manuscript and for valuable suggestions with regard to the taxonomic problems.

The bulk of the collections, including type-specimens, has been deposited in the
National Science Museum, Tokyo; a small part is in the collection TEN Hove, Utrecht,
nrs tHU 241-250.

Hydroides GUNNERUS, 1768
(including Eupomatus PHILIPPI, |1844)

The body is nearly symmetrical and consists of 7 thoracic setigerous segments and
numerous abdominal ones. The branchiae are arranged in two circles, inserted
dorsally; gill-radioles are not connected by a branchial membrane. The branchial
crown has one operculum which is a modified dorsal gill-radiole. At the side opposite
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to the operculum there is a rudimentary or pseudo-operculum. Sometimes there are
two fully grown opercula. The peduncle is smooth cylindrical, without wings. The
operculum consists of a proximal funnel with fused radii, and a distal crown of several
horny spines, arising from the centre of the funnel. The collar is trilobed, with one
ventral lobe and two latero-dorsal ones, which are continuous with the thoracic mem-
branes. The latter are united ventrally on first abdominal segment. The thorax has
7 segments, 6 of which are uncinigerous. The collar setae are capillaries and bayonet-
shaped setae. The remaining thoracic setae are limbate capillaries. The thoracic
uncini have about 6 coarse teeth in a single row. The abdominal setae are trumpet-
shaped distally, with about 20 minute teeth in one row. The abdominal uncini are
similar to those of the thorax, but smaller. The tube is calcareous and is trapezoidal
to circular in cross-section, with two to three longitudinal ridges.

Key to the Species of the Genus Hydroides from Japan

1. Spines of opercular crown all similar in size and form .................. ... 2
1. Spines of opercular crown dissimilar, with 1 or 2 enlarged spines ........... 8
2. Spines of opercular crown with lateral processes .......................... 3
2. Spines of opercular crown without lateral processes ....................... 6
3. Each spine with a pair of lateral processes, a median process and a basal radial
DEOCESE! « 5 15 5 61508 5 & 1505 e w505 0 5w 0 29 610 o 6 £ H. tambalagamensis PILLAI
3’. Each spine with several pairs of lateral processes ......................... 4
Each spine with 2 to 4 pairs of lateral processes; central spine short, smooth;
collar setae with large subapical denticulate zone ... ... H. elegans (HASWELL)
4'. Each spine with 7 to 8 pairs of lateral processes. .......................... 5

5. Spines with 15 to 18 accessory teeth on their inner side; central spine long, with
many spiculate processes; collar setae with small subapical denticulate zone. . .
................................................ H. longispinosa sp. nov.

5’. Spines with 3 to 4 small accessory teeth on their inner side; central spine short
and smooth; collar setae with large subapical denticulate zone ............
.......................................... H. multispinosa MARENZELLER

6. Spines black and inwardly curved distally, with a radial inwardly curved prong
................................................... H. fusca IMAJIMA

6’. Spines pale brown and distally curved outwards ............... ... ....... 7
7. Spines with a series of accessory teeth on inner side .. ... H. ezoensis OKUDA
7'. Spines without series of accessory teeth on inner side, but with a knob-like
radial basal tooth .......... ... ... ... ... ... ... H. fusicola MORCH
8: Dorsal spine vesionlar :ussos:simswinsss snsns masamsws H. albiceps (GRUBE)
8’. Dorsal spine an enlarged hook . ......... ... ... . ... 9

9. All spines with lateral processes directed outwards ........................
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10. Enlarged hook with a pair of lateral hooklets ............ H. minax (GRUBE)
10°. Enlarged hook without lateral Processes .. c.comsvimensmevammrmsssmsaamsss 11
11. Smaller spines are concave valves with a swelling at their shoulders..........
................................................ H. tuberculata IMAJIMA
11’. Smaller spines curved outwards and distally pointed ......................
............................................ H. exaltata (MARENZELLER)

Hydroides fusca IMAIIMA, 1976
Hydroides fusca IMAJIMA, 1976, pp. 130-131, fig. 6, a—i.

Material examined. Tsushima Strait, 64—115 m, 2-VIII-1968 (11); off Nejime,
Kagoshima Bay, 60 m, 8-1-1974 (2); off Tanega-shima, 80 m, 16-VI-1975 (1).

Diagnosis. The largest specimen measures 18 mm in length and 0.7 mm in width
in the thorax; it consists of 93 segments including the thoracic ones.

The branchiae have 10 to 12 gill-radioles on either side. The opercular funnel
has 20 to 25 sharply pointed radii, curved outwards; the tips of the radii are darkish.
The opercular crown has 7 to 9 glossy black horny spines; all spines end in a centrally
recurved hook, and have an incurved basal radial prong.

The collar setae are limbate capillaries and bayonet-shaped setae with four large
teeth, two small ones and a striated subapical zone. The remaining thoracic setae are
limbate capillaries; the thoracic uncini have 7 to 8 teeth. The abdominal setae are
trumpet-shaped distally; the uncini have 6 to 7 teeth. The tube is cylindrical, with
two longitudinal ridges and many growth rings.

Distribution. Southern Japan.

Hydroides tambalagamensis PiLLAL 1961

Hydroides tambalagamensis PILLA1L, 1961, pp. 36-38, fig. 12, A-G; STRAUGHAN, 1967 b, p. 33, fig. 3, g:
KouN & Lroyp, 1973, p. 387; IMAJIMA, 1976, pp. 123126, fig. 2, a—j.

Material examined. Ankyaba, Kakeroma Islet, Amami-Oshima, underside of
coral on reef, I m, 22-1V-1967 (1); Tanega-shima, underside of coral on reef, | m (7),
30 m (2), 12~16-VI-1975.

Diagnosis. The largest specimen measures 15 mm in length and 1 mm in width
in the thorax; it consists of 103 segments including the thoracic ones.

The branchiae have 11 to 13 gill-radioles on either side. The opercular funnel
has 27 to 37 sharply pointed radii, curved outwards; the tips of the radii are dark
brown. The opercular crown has 6 to 8 subequally sized dark brownish spines; all
spines are curved outwards and have a pair of outwardly curved lateral spines at about
half of their length, an inwardly curved radial spine at the same level or slightly above,
and a small basal radial spine.

The collar setae are capillaries and bayonet-shaped setae with two large teeth
and a striated subapical zone. The remaining thoracic setae are limbate capillaries;
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the thoracic uncini have 6 teeth. The abdominal setae are trumpet-shaped distally;
the uncini have 5 teeth. The tube is sub-trapezoidal in cross-section, with two longi-
tudinal ridges and some indefinite growth rings.

Distribution.  Sri Lanka; Sumatra; Australia; Southern Japan.

Hydroides externispina STRAUGHAN, 1967
Hydroides externispina STRAUGHAN, 1967 b, pp. 31-33, fig. 3, a—f; IMAJIMA, 1976, pp. 126-127, fig. 3, a-k.

Material examined. Off Tanega-shima, 70 m, 15-VI-1975 (9).

Diagnosis. The largest specimen measures 13 mm in length and 0.8 mm in width
in the thorax; it consists of 85 segments including the thoracic ones.

The branchiae have 11 to 13 gill-radioles on either side. The opercular funnel
has 24 to 27 sharply pointed radii, curved outwards. The opercular crown has 8
spines, including 2 large spines curved over the others. The remaining six spines have
a distinct terminal hook pointing outwards and a nearly terminal one pointing down-
wards and inwards. All spines have a pair of darkish lateral hooks, curved outwards
at about two-thirds of their length, and a small basal radial spine.

The collar setae are fine limbate capillaries and bayonet-shaped setae with two
large, conical teeth. The remaining thoracic setae are limbate capillaries; the thoracic
uncini have 6 to 7 teeth. The abdominal setae are trumpet-shaped distally; the uncini
have 5 to 6 teeth. The tube is sub-trapezoidal to semi-circular in cross-section, with
three longitudinal ridges.

Distribution. Australia; Southern Japan.

Hydroides exaltata (MARENZELLER, 1884)

Eupomatus exaltatus MARENZELLER, 1884, p. 217, pl. 4, fig. 3; WiLLEY, 1905, pp. 312-313, pl. 7, fig.
182; PixeLL, 1913, pp. 77-78, pl. 8, fig. 4; Imasima & HARTMAN, 1964, p. 368; MOHAMMAD, 1971,
p. 301.

Hydroides (Eupomatus) exaltatus: AUGENER, 1914, pp. 142-144.

Hydroides exaltata: FAUVEL, 1953, p. 461; DEw, 1959, pp. 27-28, fig. 6, A; PiLLAL, 1960, pp. 10-12,
text-fig. 4, A-E; STRAUGHAN, 1967 a, p. 220; KUMARASWAMY ACHARI, 1969, p. 40; KoHN &
Lroyp, 1973, p. 387; IMAiMA, 1976, pp. 127-128, fig. 4, a—j.

Material examined. Amakusa, Kyushu, 8-X-1963 (5); off Kumano, Mie Pref.,
10 m, VI-1966 (17); Mukaishima, Hiroshima Pref., 12-X-1966 (3); Koniya, Amami-
Oshima, on shell of pearl-oyster, Pteria (Magnavicula) penguin, 10-1V-1967 (14);
Miyanohama, Chichi-jima, Ogasawara Is., underside of corals on reef, 12-VII-1969
(4); Tanega-shima, on shell of pearl-oyster, Pinctada margaritifera (6), 30 m (11),
12~15-VI-1975.

Diagnosis. The largest specimen is about 20 mm in length, including branchiae,
and 1.5 mm in width in the thorax; it consists of about 100 segments including the
thoracic ones.

The branchiae have 15 to 16 gill-radioles on either side. The opercular funnel
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has 25 to 28 marginal radii with pointed tips, curved outwards. The opercular crown
has 6 to 9 spines, including a large dorsal spine. The small spines are directed out-
wards, and the most dorsal spine is much larger and sickle-shaped with a curved terminal
hook. All spines have a small basal radial spine.

The collar setae are limbate capillaries and bayonet-shaped setae with two conical
teeth; each fascicle has one or two bayonet-shaped setae with only one conical tooth.
The remaining thoracic setae are limbate capillaries: the uncini have 6 to 7 teeth. The
abdominal setae are trumpet-shaped distally; the uncini have 5 to 6 teeth. The tube
is sub-trapezoidal in cross-section, with three low longitudinal ridges and many growth
rings.

Distribution. Red Sea; Arabian Gulf; Sri Lanka and S. India; Sumatra; W.
and E. Australia; Japan; Solomon Islands.

Hydroides tuberculata IMAJIMA, 1976
Hydroides brachyacantha: Dew, 1959, pp. 28-29, fig. 7 [not Ri0JA]; STRAUGHAN, 1967 a, p. 222.
Hydroides tuberculata IMAnMA, 1976, pp. 132-133, fig. 7, a-j.

Material examined. Off Kumano, Mie Pref., 10 m, 10-VI-1966 (8): Koniya,
Amami-Oshima, on shell of pearl-oyster, Preria (Magnavicula) penguin, 18-1V—-1967
(2); Tanega-shima, on shell of pearl-oyster, Pinctada margaritifera (4), underside of
corals on reef (1), 30-70 m (12), 12~16-VI-1975.

Diagnosis. The largest specimen measures 23 mm in length and 0.8 mm in width
in the thorax; it consists of 93 segments including the thoracic ones.

The branchiae have 7 to 9 gill-radioles on either side. The opercular funnel has
22 to 25 pointed radii, curved outwards; all radii are dark-brown in colour distally.
The opercular crown has 5 spines; the most dorsal spine is larger than the other ones
and has a longer or shorter distal end, curved inwards. The four remaining spines
are concave valves, with a small external swelling at their shoulder and an accessory
basal radial spine.

The collar setae are capillaries and bayonet-shaped setae with two large conical
teeth and some small accessory teeth. The remaining thoracic setae are limbate capil-
laries; the thoracic uncini have 6 to 8 teeth. The abdominal setae are trumpet-shaped
distally; the uncini have 5 to 8 teeth. The tube is sub-trapezoidal to semi-circular in
cross-section, with two longitudinal ridges.

Distribution. Japan:; Australia.

Hydroides minax (GRUBE, 1878)

Serpula minax GRUBE, 1878, p. 269, pl. 15, fig. 5.

Eupomatus minax: WiLLEY, 1905, p. 314.

Serpula (Hydroides) monoceros GRAVIER, 1908, pp. 115-117, fig. 467-472, pl. 8, fig. 288.

Hydroides monoceros: PIXeLL, 1913, p. 76; FAUVEL, 1953, p. 460, fig. 241, g; Dav, 1967, p. 808, fig.
38. 4. 0-p; STRAUGHAN, 1967 a, p. 221, fig. 6 (n); 1967 b, p. 31; PiLrar, 1971, pp. 110-112, fig. 7, D.
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Hydroides minax: FAUVEL, 1953, p. 460, fig. 241, f; PiLLal, 1960, pp. 8-10, text-fig. 3, A-E; 1971,
p. 110; GiBss, 1971, p. 202; IMAJIMA, 1976, pp. 129-130, fig. 5, a-j.

Material examined. Tanega-shima, on shell of pearl-oyster, Pinctada margariti-
fera, 18-VI-1975 (4).

Diagnosis. The largest specimen measures 22 mm in length and | mm in width
in the thorax; it consists of 106 segments including the thoracic ones.

The branchiae have 16 gill-radioles on either side. The opercular funnel has 32
to 33 radii, which gradually increase in size from the dorsal towards the ventral side
of the funnel. The opercular crown has 7 to 9 spines; the most dorsal spine is much
larger, with a pair of lateral curved hooks, and is recurved ventrally in a terminal hook.

The collar setae are limbate capillaries and bayonet-shaped setae with two conical
teeth. The remaining thoracic setae are limbate capillaries; the thoracic uncini have
5 to 6 teeth. The abdominal setae are trumpet-shaped distally; the uncini have 4 to
5 teeth. The tube is sub-triangular in cross-section, with three serrated longitudinal
ridges.

Distribution. Southern Africa; Indian Ocean; Red Sea; Sri Lanka; Australia;
Philippines; Japan; Solomon Islands; French Polynesia.

Hydproides albiceps (GRUBE, 1870)

Serpula (Eupomatus) albiceps GRUBE, 1870, pp. 520-521.
Hydroides albiceps: STRAUGHAN, 1967 a, p. 220, fig. 6 (m); IMaJiMA, 1976, pp. 133-135, fig. 8, a-v.

Material examined. Karasu-jima, Tamano, Okayama Pref., 8-V-1964 (2); Usa,
Kochi Pref., 12-V-1964 (1); Koniya, Amami-Oshima, on shell of pearl-oyster, Preria
(Magnavicula) penguin, 10-1V-1967 (4); Ankyaba, Kakeroma Islet, Amami-Oshima,
12-1V-1967 (5); Tsushima Strait, 95 m, 2-VIII-1968 (1); Kabira Bay, Ishigaki-jima,
on shell of pearl-oyster, Pinctada margaritifera, 3-V1-1973 (3); Komi, Iriomote-jima,
underside of corals on reef, 19-VI-1973 (1); off Nezime, Kagoshima Bay, 60 m, 8-I-
1975 (3); Tanega-shima, underside of corals on reef (41), on shell of pearl-oyster,
Pinctada margaritifera (5), 30-70 m, 18-VI-1975 (63); off Uotsu, Toyama Pref., 40—
50 m, 10-111-1976 (1), N. Horui coll.

Diagnosis. The largest specimen measures 35 mm in length and 1.8 mm in width
in the thorax; it consists of 125 segments including the thoracic ones.

The branchiae have 14 to 17 gill-radioles on either side. The opercular funnel
has 28 to 34 radii with laterally expanded margins. The opercular crown has a stout,
vesicular dorsal spine and 10 to 14 elongate bottle-like spines; the dorsal spine is
globular towards the centre of the crown, with two dorso-lateral enlargements.

The collar setae are smooth capillaries and bayonet-shaped setae with two conical
teeth. The remaining thoracic setae are limbate capillaries; the thoracic uncini have
7 to 8 teeth. The abdominal setae are trumpet-shaped distally; the uncini have 5 to
6 teeth. The tube is sub-trapezoidal in cross-section, with two or three longitudinal
ridges.
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Distribution. Red Sea; Australia; Japan.

Hydproides fusicola MORCH, 1863
(Fig. 1, a-k)
Hydroides (Eupomatus) fusicola MORCH, 1863, p. 374; AUGENER, 1925, p. 18.
Hydroides uncinata: OKUDA, 1937, pp. 63-64, text-fig. 10; 1938, p. 104; UscHakov, 1955, p. 427, fig.
161, J, K; CHLEBOVITSCH, 1961, p. 233.

Eupomatus uncinatus: IMAJIIMA & HARTMAN, 1964, pp. 368-369; UcHIDA, 1968, p. 610.
Hydroides okudai PiLLAl, 1972, pp. 10, 15, 23, 25, 26.

Material examined. Shirikishinai, Hakodate, off Atuga, 20 m, Akkeshi, off
Tokoro, 30 m, Lake Saroma-ko, Sawaki, Saruru, Irika, in Hokkaido; Rishiri Island;
Asamushi, Aomori Pref.; Miyako and Yamada Bays, Iwate Pref.; Matsukawa Bay,
100 m, Fukushima Pref.; Tateyama, Chiba Pref.; off Uotsu, 40-50 m, Toyama Pref.;
Mano Bay, Sado Island; Hayama, Kanagawa Pref.; Shimoda, Shizuoka Pref.; Suga-
shima, Mie Pref.; Mukaishima, Hiroshima Pref.; Korea and Tsushima Straits, 120-
207 m; Kagoshima Bay, attached to pearl-oyster, Pinctada fucata; Chichijima,
Ogasawara Islands.

Description. The largest specimen measures 40 mm in length, including branchiae,
and about 2 mm in width in the thorax; it consists of 170 segments including the thoracic
ones.

The branchiae have 19 to 22 gill-radioles on either side; the gill-radioles end in
enlarged slender tips. The peduncle is inserted to the left or right side at the base of the
branchial lobe, just below and between the first and second normal filament.

The opercular funnel has 34 to 38 marginal radii with distally pointed tips. The
opercular crown has a spinose circlet of 7 to 20 spines. Each spine of the operculum
composed of many spines is long, tapered and delicate (Fig. 1, a); on the other hand,
each one of the few spines is short, thick, curved outwards (Fig. 1, b). All spines
have a small, basal radial spine (Fig. 1, c).

The collar setae are of two types: fine capillaries (Fig. 1, d) and bayonet-shaped
setae with one or two large, conical teeth at the base of the minutely serrated blade
(Fig. 1, e, f). The remaining thoracic setae are limbate capillaries (Fig. 1, g). The
thoracic uncini are subrectangular, with 6 teeth; the anterior one is the largest (Fig.
I, h). Abdominal setae are trumpet-shaped distally, with about 30 minute teeth in
one row (Fig. 1, j). The abdominal uncini are subtriangular, with 6 teeth; they are
smaller than those of the thorax (Fig. 1, 1).

The tube is white, sub-trapezoidal in cross-section, with two longitudinal ridges
and many growth rings; it is 2 to 3 mm in diameter near the mouth (Fig. 1, k). The
tubes form aggregated masses on rocks, shells and other hard substrates in the inter-
tidal zone; those at Yamada Bay form a mass together with tubes of Hydroides ezoensis.

Remarks. Hydroides fusicola resembles H. novaepommeraniae AUGENER (1925,
pp. 69-70, pl. 1, fig. 5, 5a). The question if the species are synonymous should be
solved by comparison of the types, and study of more material.
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