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Maldanidae (Annelida: Polychaeta) from Japan

(Part 1)

By
Minoru IMAJIMA
Department of Zoology, National Science Museum, Tokyo
and
Yuri SHIRAKI

Domestic Science Department, Japan Women'’s University, Tokyo

The maldanids, or bamboo-worms, have cylindrical bodies with a relatively small
number (mostly 18 to 24 setigerous segments) of greatly elongated segments; in general
the body is very fragile. They may occur abundantly in sandy or muddy beaches or
sublittorally, and they occupy cylindrical tubes which may be thin, covered with a single
layer of sand, thick mud or silt. They are highly specialised burrowers, feeding on
organic particles in the mud.

Maldanids from the Japanese coast have been reported in studies by McCINTOSH
(1885), IzukA (1902), MoorE (1903), TAKAHASHI (1938), OkuUDA (1937, 1938, 1939),
IMAJIMA (1964), IMAIIMA and HARTMAN (1964) and UcHIDA (1968). These authors
reported the following species: Asychis disparidentata (MOORE, 1904), A. gotoi (1ZUKA,
1902), A. shaccotanus UCHIDA, 1968, Maldane sarsi MALMGREN, 1865, Maldanella harai
(Izuka, 1902), Praxillella affinis (SARS, 1872), Praxilla lankesteri (MCINTOSH, 1885),
Nicomache japonica McINTOsH, 1885. Three species, Clymene mirabilonga MOORE,
1903, Nicomache inornata MOORE, 1903 and Praxilla challengeriae (MCINTOSH, 1885)
reported by MooRE (1903, p. 485) were described from body fragments.

A taxonomic study of maldanids from Japan was undertaken by the junior author
as a graduation thesis from the many specimens collected by the senior author. The
senior author examined the holotypes reported by McINTOSH, 1885 from Japanese
waters and the general specimens from various localities deposited in the British
Museum (Natural History) and also the holotypes and paratypes reported by Moore,
1903 from Japanese waters deposited in the National Museum of Natural History,
Smithsonian Institution and the Academy of Natural Science of Philadelphia. Ad-
ditionally, some of the holotypes of Maldanidae deposited in the Allan Hancock
Foundation, University of Southern California were examined. He also reviewed
and corrected the manuscript of the junior author.

In the present study 37 species in 17 genera, and one new subgenus of maldanid are
recognized from Japanese waters. The following 10 genera, Clymenura, Lumbricly-
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Fig. 1. Map of Japan, showing localities mentioned in the text.
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mene, Praxillura, Clymenopsis, Rhodine, Petaloproctus, Clymenella, Microclymene,
Axiothella, Isocirrus are new to the Japanese fauna. Material includes 11 new species,
one species each in Praxillura, Petaloproctus, Maldanella, Microclymene, Euclymene,
Asychis, two species in Clymenella and three species in Clymenura. A new subfamily
Clymenurinae is proposed.

Four of the maldanid holotypes recorded in the Challenger Report by McINTOSH
(1885) are referred or transferred as follows: Nicomache benthaliana is referred to Ni-
comache (Nicomache) lumbricalis (FABRICIUS, 1780), Nicomache japonica is transferred
to the genus Lumbriclymene, Praxilla kéllikeri is transferred to the genus Clymenella
and Praxilla lankesteri is transferred to the genus Clymenura (Cephalata). Two mal-
danid holotypes, Nicomache (?) inornata and Clymene mirabilonga of MOORE (1903),
deposited in the National Museum of Natural History, Smithsonian Institution, cannot
be positively identified from the body fragments available. Moreover, Asychis shac-
cotanus UCHIDA, 1968 from Hokkaido is referred to 4. gotoi (IZUKA).

The senior author wishes to express his thanks to Dr. J. D. GEORGE, Head of the
Polychaeta and Porifera Section of the British Museum (Natural History), London for
permission to examine holotypes and specimens deposited in the Museum’s general
Collections, and for critically reading the manuscript. Thanks are due also to Mr. A. L.
MUIR of the same Section for also reading the manuscript and for his assistance during
this study. Acknowledgement is made to Drs. Meredith L. JONES, Marian H. PET-
TIBONE, Kristian FAUCHALD of the Division of Worms, Department of Invertebrate
Zoology, National Museum of Natural History, Smithsonian Institution, Washington
D. C., and Dr. Tran-ngoc Lo, the Academy of Natural Sciences of Philadelphia and
Ms. Susan WiLLIAMS of the Allan Hancock Foundation, University of Southern Cali-
fornia, Los Angeles for permission to examine holotypes and for their kind help during
this study. Also, he thanks the crew of the research vessel Tansei Maru (KT) of the
Ocean Research Institute, University of Tokyo, for help with the collecting, and also
various individuals as stated in Material examined.

The bulk of the collection, including type-specimens, has been deposited in the Na-
tional Science Museum, Tokyo.

List of Species of Maldanidae from Japan

Asterisks indicate species newly added to the Japanese fauna.

Clymenurinae Subfam. nov.
* Clymenura (Clymenura) japonica sp. nov.
Clymenura (Cephalata) lankesteri (MCINTOSH,
1885)
* Clymenura (Cephalata) longicaudata sp. nov.
* Clymenura (Cephalata) aciculata sp. nov.
* Clymenura (Cephalata) columbiana BERKELEY,
1929
Lumbriclymeninae ARWIDSsON, 1906
Notoproctus pacificus (MOORE, 1906)

Lumbriclymene japonica (McINTOSH, 1885)
new comb.
* Praxillura tanseiana sp. nov.
* Clymenopsis cingulata (EHLERS, 1887)
Rhodininae ArRwIDSssON, 1906
* Rhodine loveni MALMGREN, 1865
Nicomachinae ARWIDSSON, 1906
Nicomache (Nicomache) lumbricalis (FABRI-
cius, 1780)
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Nicomache (Nicomache) personata JOHNSON, Praxillella pacifica BERKELEY, 1929 stat. nov.

1901 Praxillella affinis (SArs, 1872)
* Nicomache (Nicomache) minor (ARWIDSSON, * Praxillella gracilis (SARs, 1861)
1906) * Praxillella praetermissa (MALMGREN, 1866)
* Nicomache (Loxochona) quadrispinata ARWI- * Microclymene caudata sp. nov.
DSSON, 1906 * Axiothella quadrimaculata AUGENER, 1914
* Petaloproctus dentatus sp. nov. * Axiothella rubrocincta (JoHNSON, 1901)
* Petaloproctus borealis ARWIDSSON, 1906 stat. * Euclymene uncinata sp. nov.
nov. Euclymene oerstedi (CLAPAREDE, 1863)
Euclymeninae ARWIDSSON, 1906 * [socirrus planiceps (SARs, 1872)
* Clymenella complanata HARTMAN, 1969 Maldaninae ARWIDSSON, 1906
* Clymenella collaris sp. nov. Asychis gotoi (1zuka, 1902)
* Clymenella enshuense sp. nov. * Asychis biceps (Sars, 1861)
* Clymenella koellikeri (McINTOSH, 1885) new Asychis disparidentata (MOORE, 1904)
comb. * Asychis pigmentata sp. nov.
Maldanella harai (1zuka, 1902) * Maldane cristata TREADWELL, 1923

Maldanella niijimensis sp. nov.

Key to Genera of Maldanidae from Japan

Neurosetae start on setiger 5 and arranged in double rows (Rhodininae). . ..

................................................................ Rhodine
1”. Neurosetae start on setiger 1 or 2, and arranged in single rows.............. 2
2. With ventral glandular shield on setiger 8 (Clymenurinae).......... Clymenura
2’. Without such ventral glandular shield on setiger 8........................ 3
3. Cephalic plate rudimentary or absent; pygidium without anal plate, sometimes

flattened ventrally (Lumbriclymeninae) ................ ... . ... ......... 5
3’. Cephalic plate absent; pygidium with anal plate (Nicomachinae) ........... 8
3"’. Cephalic and anal plates present ..............coiiiiiiiiiiiiiineaaa.... 4
4. Pygidium encircled by anal cirri with anus on projecting cone or sunken in funnel;

neurosetae often present on setiger 1 (Euclymeninae)...................... 9
4’. Pygidium a slanting plate with an anus above it; without anal cirri; no neurosetae

on setiger 1 (Maldaninae) ............ ... 15
5. With more than 20 setigers; pygidium with anus terminal............ Praxillura
5’. With less than 20 setigers ; pygidium with variable position of anus............ 6
6. With a deep encircling collar on setiger 4...................... Clymenopsis
6’. Without such a collar on setiger 4............ .. ... i, 7
7. Pygidium flattened with anus dorsal.......................... Notoproctus
7’. Pygidium conical with anus terminal........................ Lumbriclymene
8. Anal plate well developed dorsally and ventrally................. Nicomache
8. Anal plate with dorsal edge reduced, ventral part well developed. . Petaloproctus
9. Neurosetae NOt. ON SEHIZET 1y s vm s sws i o b5 58 55 8 2o 5 wre oo 5 80 Maldanella
9’. Neurosetae present on setiger 1 ............. ... . i 10

10. With rostrate uncini on first three to four setigers, essentially similar to those of

JATET ETIBETS) 0 wm w556 5 5 580 518 510 § 518 o 5 0, i 00 5 5 8 v s 5 5 1 50 3 Axiothella
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10’. With acicular setae on first three to four setigers, differ from those of later setigers

....................................................................... 11
11. Setiger 4 with a deep, encirclingcollar............................ Clymenella
117, Setiger 4 WithOUt & COMBE v wromwsiism s s smmime i vim s wem ons e w06 5o s s oo 5 658 s 550 12
12. Anal plate marginally smooth............ ..ot Microclymene
12’. Anal plate bounded by Cirri ... 13
13. Anal plate bounded by cirri similar in length........................ Isocirrus
13’. Anal plate bounded by cirri varying lengths................. ... ol 14
14. Anus sunk in a pygidial funnel rimmed with cirri; without enlarged ventral valve

............................................................... Euclymene
14’. Anus on a cone projecting from a circle of cirri; with a large ventral valve........

................................................................. Praxillella
15. Cephalic keel Promifeiits s s o vummmm e s vammn an sree e sy sess s oo Maldane
15" ‘Cephalic keel low and broad.: : -z cumsewvms omnssmene s s s Asychis

Systematic Account
Clymenurinae, new subfamily

Type genus Clymenura VERRILL, 1900

The body consists of 19 to 25 setigerous segments and up to 5 apodous preanal
asetigers. The cephalic plate varies from poorly defined to well defined with a
broad flaring rim. The nuchal organs are straight, nearly parallel to each other. The
eighth setiger has a large ventral triangular, glandular shield. The notosetae include
both winged capillaries and feathered forms. The first three neuropodia may have
reduced or developed rostrate uncini or acicula. The pygidium is prolonged posteri-
orly as a cone or a deep funnel rimmed with cirri.

Remarks. ARWIDSSON (1906) divided the Maldanidae into five subfamilies,
Lumbriclymeninae, Rhodininae, Nicomachinae, Euclymeninae and Maldaninae, on the
development of the anterior and posterior ends. The Lumbriclymeninae have the
following characters: anterior and posterior ends without plates, posterior segments
without collars, and uncini in single rows. ARWIDSSON referred Clymenura VERRILL to
Lumbriclymeninae because the cephalic plate is rudimentary or absent, the pygidium
is prolonged as a cone with a terminal anus, and there is also a ventral glandular
shield on the eighth setigerous segment. However, of the known species of Clymenura
having a characteristic, ventral glandular shield, at least seven have a cephalic plate
bordered by a raised rim and a pygidium with a funnel bearing cirri of varying length.
These characters of the cephalic plate and the pygidium may also occur in the Eucly-
meninae.

A new subfamily Clymenurinae is proposed, characterized by a ventral glandular
shield on the eighth setigerous segment. The features of the cephalic plate and the
pygidium are variable within this subfamily.
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Genus Clymenura VERRILL, 1900

The genus Clymenura is characterized by a ventral glandular shield on the eighth
setigerous segment. The features of the cephalic plate and the pygidium are variable.

The type species of Clymenura, Clymene cirrata EHLERs, 1887, has a rudimentary
cephalic plate. However, the head of known species of Clymenura may be of one of
two kinds: (1) cephalic plate poorly defined (referred to subgenus Clymenura), and 2
cephalic plate well defined and bordered by a raised rim (subgenus Cephalata).

One species, Clymenura japonica sp. nov. from Japan is referable to the subgenus
Clymenura and the following species from Japan to the subgenus Cephalata: C. lan-
kesteri (McINTOSH), C. columbiana (BERKELEY), C. longicaudata sp. nov., C. aciculata
Sp. nov.

Clymenura (Clymenura), sensu stricto
Type C. (C.) cirrata (EHLERS, 1887)

The body consists of 19 to 25 setigerous segments and up to 5 apodous preanal
asetigers. The eighth setigerous segment has a large triangular white glandular shield.
The cephalic plate is poorly defined, and the lateral borders are situated close to the
keel and extend up to it posteriorly; there are parallel nuchal grooves. The notosetae
include both winged capillaries and feathery forms. The first three neuropodia have
rostrate uncini with poorly developed denticles on the rostrum. The pygidium is
prolonged posteriorly as a cone, with or without anal cirri.

Clymenura (Clymenura) japonica sp. nov.
(Fig. 2, a-m)

Material examined. Off Oshima and Futagoshima, Mutsu Bay, in 52-53 m (23
specimens); Otsuchi Bay, in 95 m (holotype and 5 paratypes); Kamaishi Bay, Iwate
Pref., in 29 m (2); Kashima Sea, 36°34.9'N, 140°55.6’E-36°35.6’N, 140°56.2'E, in 120—
122 m (2), 36°08.4'N, 140°55.0'E-36°09.5'N, 140°55.7’E, in 198-200 m (1), 36°12.4'N,
141°09.5"E-36°12.8'N, 141°08.8 E, in 690-710 m (17), 36°30.1'N, 141°12.5'E~36°30.8'N,
141°13.5’E, in 690-705 m (4), KT-79-13; off Boso Peninsula, 35°00.1’N, 140°06.8 E—
35°00.5'N, 140°07.5'E, in 145-150 m, KT-76-16 (2); Sagami Bay, 35°13.4'N, 139°
30.0°E, in 140 m (1), 35°07.4'N, 139°24.0'E, in 850 m (2), for survey in Kanagawa Fish.
Exper. Sta.; Sagami Bank, 35°07.9'N, 139°19.9’E, in 540 m (14), 35°08.7'N, 139°24.1E,
in 610 m (1), 35°09.5'N, 139°23.7'E, in 465 m (6), 35°10.5'N, 139°20.0'E, in 1070 m
(1), KT-66-23; Sagami-nada, 35°05.3'N, 139°30.0’'E-35°03.4'N, 139°29.2'E, in 860 m
(2), 34°56.2'N, 139°15.0'E-34°56.9'N, 139°15.2’E, in 1310 m (8), 34°51.3'N, 139°19.7'E
—-34°51.7'N, 139°20.1’E, in 1115 m (1), KT-65-34; 35°01.2'N, 139°28.1’E-35°01.2'N,
139°29.0’E, in 790-870 m (1), 34°54.0'N, 139°37.1'E-34°53.9'N, 139°37.0'E, in 815-
1070 m (1), 35°09.2’N, 139°30.4'E-35°08.9'N, 139°29.5'E, in 590 m (5), KT-66-12:
35°07.9'N, 139°19.9’E, in 540 m (14), 35°08.7'N, 139°24.1'E, in 610 m (1), 35°09.5'N,
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a, anterior end, in lateral view, x10; b,

Fig. 2. Clymenura (Clymenura) japonica sp. nov.
glandular shield of the eighth setiger, < 10; ¢, head, in dorsal view, x 20; d, distal end of un-

cinus from the first setiger, x 1200; e, the same, x 1800; f, rostrate uncinus from the median
setiger, x495; g, distal end of median uncinus, x1200; h, the same, x1800; i, limbate
capillary seta from the first setiger, x230; j, limbate capillary seta from the median setiger,
% 230; k, hirsute capillary seta, <230; 1, posterior end, in ventral view, x 10; m, pygidium,

in posterior end, x 20.
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139°23.7'E, in 465 m (6), 35°10.5'N, 139°20.0’E, in 1070 m (1), KT-66-23; 35°09.1'N,
139°23.3'E-35°09.1'N, 139°23.9’E, in 478-490 m (156), 35°05.7'N, 139°23.8'E-35°
06.1'N, 139°23.7'E, in 1188-1220 m (3), 35°01.2'N, 138°24.8'E-35°01.2'N, 138°25.3'E,
in 1260-1290 m (11), KT-76-3; off Koyahata, Sagami Bay, in 125m (1); Suruga
Bay, 35°05.7'N, 138°38.6"E-35°06.1'N, 138°38.4'E, in 360-390 m, KT-66-22 (2); 35°
04.1'N, 138°47.3'E-35°03.9'N, 138°47.6'E, in 282-211 m (1), 34°52.7'N, 138°37.6'E-
34°53.3'N, 138°37.5'E, in 15001480 m (5), KT-73-6; 34°55.0'N, 138°44.0'E-34°54.2'N,
138°44.1’E, in 313-304 m (1), 35°03.0'N, 138°50.6"E-35°02.2'N, 138°50.8’E, in 100-99
m (1), 34°45.9'N, 138°42.3’'E-34°46.5'N, 138°42.4'E, in 314-314 m (2), 35°04.00'N,
138°47.39'E-35°04.00'N, 138°47.47'E, in 252-270 m (5), KT-73-15; 34°47.0'N, 138°
30.4’E-34°47.0'N, 138°30.3'E, in 435-590 m, KT-78-2 (1); Tsushima Strait, in 120 m
(2); Wakasa Bay, in 70 m (2).

Description. The holotype from Otsuchi Bay is the largest complete specimen:
it measures 43 mm in length and about 1 mm in width anteriorly, and consists of 19
setigerous segments and five preanal asetigers that lack parapodia. The anterior seg-
ments are very long about four times the width of the body (Fig. 2, a). The eighth
setigerous segment has a large ventral triangular shield with a slightly, thickened rim;
its anterior part extends over the posterior part of the preceding segment (Fig. 2, b).

The pro- and peristomium are completely fused; the prostomium is nearly vertical
with a slightly raised frontal border. Between the nuchal organs a rather high median
ridge as long as the vertical part of the prostomium is present; its posterior end extends
to the arched dorsal groove. The nuchal organs are fairly long, almost parallel deep
furrows. There are no ocelli. The mouth is a longitudinal fissure, surrounded by
furrows, on the ventral side of the buccal segment. The features of the head are rather
similar to those of Lumbryclymene-species (Fig. 2, a, c).

The first three neuropodial segments each have one to three rostrate uncini, 1 in the
first, 2 in the second and 2-3 in the third setigers; they are of a more or less reduced
type, with five teeth in a row and accessory small teeth above the main fang, no gular
bristles (Fig. 2, d, e). The following neuropodia each have a transverse row of well-
developed rostrate uncini numbering about 20 in each row; each uncinus has seven
teeth in a row and accessory teeth above the main fang (Fig. 2, f, g, h). Anterior
notopodia have bundles of limbate capillary setae (Fig. 2, i), other notopodia have
limbate capillary setae (Fig. 2, j) and capillaries with minute cilia-like hairs distally
(Fig. 2, k).

The last setiger is followed by five preanal apodous segments (Fig. 2,1). The
pygidium is cylindrical and has three slender cirriform processes surrounding the anal
cone; one cirrus midventrally and a pair dorsolaterally attached (Fig. 2,1, m). The
tube is long, slender and cylindrical, covered externally with fine friable silt.

Remarks. Clymenura (Clymenura) japonica somewhat resembles Clymenura
(Clymenura) johnstoni McINTOsH, 1915, from Loch Alsh and Loch Broom, Great
Britain. The latter species was also distinguished by ARWIDSSON, 1922 (pp. 12-18,
pl. 1, figs. 7-13), by features of the head and posterior body. However, C. (C.) japonica
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