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Abstract
Japanese melithaeid type material is re-examined and re-described. The sclerites of the different species
are depicted using Scanning Electron Microscopy. All Japanese species of the family Melithaeidae treated
here belong to the genus Melithaea and are endemic to Japanese waters. Old museum material and newly
collected specimens from Japanese waters are identified after comparison with this type material. Acabaria
modesta var. abyssicola is regarded a separate species, here named Melithaea abyssicola (Kükenthal, 1909).
In addition, 11 new species are described: M. boninensis sp. n., M. doederleini sp. n., M. isonoi sp. n.,
M. keramaensis sp. n., M. oyeni sp. n., M. ryukyukensis sp. n., M. sagamiensis sp. n., M. satsumaensis sp. n.,
M .suensoni sp. n., M. tanseii sp. n., and M. tokaraensis sp. n. Pleurocorallium confusum Moroff, 1902,
Pleurocoralloides formosum Moroff, 1902, Melitodes flabellifera Kükenthal, 1908, and Melitodes densa Kükenthal, 1908 are synonymized with Melithaea japonica (Verrill, 1865). We have designated a neotype for
Melithaea mutsu Minobe, 1929. A key to the Japanese melithaeids is presented.
Keywords
Melithaea, taxonomy, neotype, synonymy, deep water
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Introduction
Gorgoniam corals of the family Melithaeidae (Anthozoa: Octocorallia) are widespread and common on rocky sea bottoms of the Indo-Pacific Ocean (Bayer 1956,
Ofwegen 1987, Williams 1992, Grasshoff 1999, 2000, Ofwegen et al. 2000, Reijnen
et al. 2014). The family is distributed from tropical to cold waters, from the sea level
to hundreds of meters depth in Japanese waters (Matsumoto et al. 2007, this paper).
Although the family is easily separated from other octocoral families, melithaeid species are quite difficult to distinguish from each other because of similarity of sclerite forms.
In Japan and adjacent waters a total of 15 species and three varieties of melithaeid coral
were described previously. Verrill (1865) was the first to describe a Japanese melithaeid,
Mopsella japonica Verrill, 1865) (now Melithaea japonica), from Simoda (= Shimoda, Izu
Peninsula) collected by Stimpson during the USA North Pacific Exploring Expedition.
Later on it was put in the genus Acabaria (see remarks species re-description). Wright and
Studer (1889) were the next authors to describe a melithaeid species, Melitodes nodosa
Wright & Studer, 1889 (now Melithaea nodosa) from Hyalonema-ground (Nishi-noYodomi), Sagami Bay, 345 fms depth (631 m). Shortly after that Brundin (1896) described Psilacabaria frondosa Brundin, 1896 (now Melithaea frondosa) from the Hirudo
Strait (= Hirado Strait, Nagasaki). The genus Psilacabaria, Ridley 1884 was synonymized
with Acabaria Gray, 1859 by Kükenthal (1909). Next Moroff (1902) described two new
species of octocorals from Japan, Pleurocorallium confusum Moroff, 1902 (synonymised
with Melithaea japonica in this paper) and Pleurocoralloides formosus Moroff, 1902 (synonymised with M. japonica in this paper); the latter in a new genus. According to Bayer
and Cairns (2003) both species belong to Acabaria. Type specimens of both were collected in Sagami Bay. Kükenthal (1908, 1909) contributed most to the Japanese melithaeid
fauna, describing no less than eight species: Melitodes flabellifera (Kükenthal, 1908) (synonymised with M. japonica in this paper) from shallow water, with two varieties, M.
flabellifera var. reticulata and M. flabellifera var. cylindrata; M. densa Kükenthal, 1908
(synonymised with M. japonica in this paper) from shallow water; M. arborea Kükenthal,
1908 from shallow water in Sagami Bay; Acabaria tenuis Kükenthal, 1908 (now Melithaea
tenuis) from Sagami Bay, 600 m depth and Okinose bank, 80-250 m depth; A. undulata
Kükenthal, 1908 (now Melithaea undulata) from Sagami Bay, 700 m depth; A. habereri
Kükenthal, 1908 (now Melithaea habereri) from Sagami Bay; A. modesta Kükenthal, 1908
(now Melithaea modesta) from Sagami Bay, 80-250 m depth, with one variety abyssicola,
also from Sagami Bay but from 600 m depth, and finally A. corymbosa Kükenthal, 1908
(now Melithaea corymbosa) from Misaki. Nutting (1912) recorded Mopsella dichotoma
(Linnaeus, 1758) (now Melithaea dichotoma), originally decribed from South Africa, from
several localities around Japan. The last to describe a melithaeid species from Japan was
Minobe (1929), Melitodes mutsu Minobe, 1929 (now Melithaea mutsu) from Mutsu Bay.
Unfortunately, all these species were poorly described and figured making identification of melithaeids in Japanese waters next to impossible. Therefore an attempt was
made to re-describe these species and at the same time identify newly collected material
for better understanding of species variation.
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Material and methods
A small piece of the distal part of a branch was dissolved of each specimen in a 4%
household bleach solution to isolate sclerites. The sclerites were washed with demineralised water, dried on a hot plate, mounted on SEM stubs, and coated with Pd/Au
for SEM imaging. For this, either a JEOL JSM6490LV scanning electron microscope
was operated at high vacuum at 10 kV, or a a JEOL JSM6510LA scanning electron
microscope with a Quick Carbon Coater SC-701C, SANYU ELECTRON was used.
Material transferred to the Naturalis Biodiversity Center (RMNH) is presented
in the material section with the original A.K. Matsumoto collection (AKM) number
between brackets.
RMNH Coel. 41916 (AKM 615; Melithaea japonica), RMNH Coel. 41942
(AKM 664; M. tenuis), RMNH Coel. 41943 (AKM 980; M. tenuis), RMNH Coel.
41936 (AKM 743; M. satsumaensis sp. n.), RMNH Coel. 41925 (AKM 1148; M.
keramaensis sp. n.), RMNH Coel. 41908 (AKM 1175; M. corymbosa), RMNH Coel.
41920 (AKM 1200; M. japonica) and RMNH Coel. 41923 (AKM 1252; M. japonica)
have been used in the molecular study of Reijnen et al. Of these RMNH Coel. 41916,
RMNH Coel. 41942, RMNH Coel. 41920 and RMNH Coel. 41923 had identical
sequences, here now identified as M. japonica. RMNH Coel. 41942 was the only identified Japanese species in the molecular study, as M. tenuis.
We follow Reijnen et al. (2014) regarding generic classification, with only two
valid genera in the Melithaeidae, Melithaea and Asperaxis, with the latter genus only
reported from Australia.
Descriptions of old Japanese material collected by Japanese used the “hiro” (Japanese fathom) as the depth unit. One Japanese fathom (hiro) is usually 1.43 m, occasionally 1.51 m, whereas, it is 1.818 m for the length unit on land. The old depth unit
fathom is also converted to 1.8288 m. When it was not clear whether the collector
used fathom or hiro, the converted depth has wider ranges.

Abbreviations
Asako K. Matsumoto collection, Planetary Exploration Research
Center (PERC), Chiba Institute of Technology (Chitech), Japan
BIK
The Biological Institute on Kuroshio, Kochi, Japan
BMNH
British Museum of Natural History, London, UK
MCZ
Museum of Comparative zoology Harvard University, Cambridge, USA
ME (UPSZTY) Museum of Evolution, Uppsala, Sweden
MZS
Musée Zoologique de Strasbourg, 29 boulevard de la Victoire, Strasbourg, France
NBC (RMNH) Naturalis Biodiversity Center, formerly Rijksmuseum van Natuurlijke Historie, Darwinweg 2, P.O. Box 9517, 2300 RA Leiden, The
Netherlands
AKM
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NHMW
SMBL
SMF
UMZC
UMUTZ
ZMB
ZMH
ZMUC
ZSM
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Naturhistorisches Museum Wien, Austria
Seto Marine Biological Laboratory, Field Science Education and Research Center, Kyoto University, Shirahama-cyo 459, Nishi-muro-gun,
Wakayama Prefecture, 649-2211, Japan
Forschungsinstitut und Naturmuseum Senckenberg, Frankfurt,
Germany
University Museum of Zoology Cambridge, Downing Street,
Cambridge, CB2 3EJ, UK
University Museum of University of Tokyo, Hongo 7-3-1, Bunkyo-ku,
113-0033, Tokyo, Japan
Museum für Naturkunde der Humboldt-Universität, Berlin, Germany
Zoologisches Museum Hamburg, Germany
Zoological Museum University of Copenhagen, Universitetsparken
15, DK-2100 Copenhagen, Denmark
Zoologische Staatssammlung München, Münchhausenstraße 21,
81247 Munich, Germany

Key to Melithaea species of Japan
1
–
2
–
3
–
4
–
5
–
6
–
7
–
8
–
9
–
10
–
11

Colony with abundant anastomoses...... M. boninensis sp. n. / M. habereri*
Anastomoses may be present but never many...............................................2
Mostly spindles in coenenchyme, few capstans and derivatives may be present............................................................................................................. 3
Capstans and derivatives abundant..............................................................4
Calyces without clubs................................................................. M. modesta
Calyces with leaf clubs.................................................................. M. nodosa
Calyces without clubs.................................................................... M. mutsu
Calyces with clubs........................................................................................5
Capstans and derivatives in small numbers..................................................6
Capstans and derivatives predominant.........................................................8
Spindles wide and long, up to 0.30 mm long...............................................7
Spindles mostly short, up to 0.10 mm long, with prominent tubercles..........
............................................................................................... M. corymbosa
Capstans slightly unilaterally spinose........................................ M. undulata
Capstans strongly unilaterally spinose...................................M. isonoi sp. n.
Double disks and clubs resembling flower buds absent................................9
Double disks or clubs resembling flower buds present................................14
Clubs and unilaterally spinose spheroids with very spiny head.....M. frondosa
Calyces with thorn clubs or leaf clubs........................................................10
Calyces with thorn clubs....................................M. arborea / M. japonica**
Calyces with leaf clubs...............................................................................11
Disk spindles present.................................................................................12
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–
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–
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–
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–
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–
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No disk spindles........................................................................................13
Coenenchymal spindles slender, up to 0.04 mm wide.....................M. tenuis
Coenenchymal spindles thick, up to 0.06 mm wide, almost twice as wide as
in M. tenuis..........................................................................M. tanseii sp. n.
Coenenchymal spindles slender, up to 0.04 mm wide.. M. sagamiensis sp. n.
Coenenchymal spindles thick, up to 0.07 mm wide..........M. suensoni sp. n.
Calyx clubs up to 0.25 mm long, polyp sclerites weakly tuberculate..............
.................................................................................... M. tokaraensis sp. n.
Calyx clubs only up to 0.15 mm long, polyp sclerites with tubercles or
leaves.........................................................................................................15
Coenenchymal clubs resemble flower buds.................. M. doederleini sp. n.
Coenenchymal clubs differently shaped.....................................................16
Unilaterally foliate spheroids present..........................M. satsumaensis sp. n.
No unilaterally foliate spheroids present....................................................17
Double disks very wide, up to 0.10 mm................................ M. oyeni sp. n.
Double disks mostly 0.05 mm wide...........................................................18
Spindles up to 0.20 mm long, disk spindles up to 0.10 mm long...............19
Spindles and disk spindles up to 0.15 mm long..........M. keramaensis sp. n.
Spindles can be very wide, more than 0.05 mm wide.... M. ryukyuensis sp. n.
Spindles at the most 0.05 mm wide......................................... M. abyssicola

* Because the material of Melithaea habereri is lost and the description is rather poor,
no destinction could be made between M. boninensis sp. n. and M. habereri.
** The difference between M. arborea and M. japonica is unclear (see remarks of M. arborea).

Description
Melithaea abyssicola (Kükenthal, 1909)
Figures 1–8
Acabaria modesta var. abyssicola: Kükenthal 1909: 68 (Sagami Bay, Japan); Kükenthal
1919: 184; 1924: 79; Aurivillius 1931: 28 (Sagami Bay, 400–500 m).
?Acabaria modesta abyssicola: Rho et al. 1980: 55 (Korea Strait).
Material examined. Holotype ZSM 20040057, Sagami Bay, 600 m, coll. Doflein
1904/05; previously unidentified museum material: BMNH 1921.10.26.5, Misaki,
Sagami Bay, 333 fms (609 m), coll. A.V. Insole, May 1921; UMUTZ-CnidG-21,
Gokeba, Sagami Bay, 150–20 hiro (227–29 m), coll. K. Aoki, 18 June 1902; UMUTZCnidG-28, Kahiwajima Is., Tosa, Kochi Prefecture, coll. K. Kinoshita, June 1909;
UMUTZ-CnidG-29, same data as UMUTZ-CnidG-28; UMUTZ-CnidG-30, same
data as UMUTZ-CnidG-28; UMUTZ-CnidG-33, same data as UMUTZ-CnidG-28;
UMUTZ-CnidG-101, St.5, 170 fms (possibly Japanese fms) (243–257 m), coll. I. Iji-
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Figure 1. Melithaea abyssicola, colonies; a ZSM 20040057, holotype b AKM 571 c BMNH
1921.10.26.24-2 d UMUTZ-CnidG-28.
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Figure 2. Sclerites of Melithaea abyssicola, ZSM 20040057, holotype; a point spindles b collaret spindles
c tentacle sclerites d pharynx rods e clubs from coenenchyme f clubs from calyx.

8

Asako K. Matsumoto & Leen P. van Ofwegen / ZooKeys 522: 1–127 (2015)

Figure 3. Sclerites of Melithaea abyssicola, ZSM 20040057, holotype; a capstans b double disks c disk
spindles d spindles e intermediate sclerite.

ma, 2 April 1895; UMUTZ-CnidG-232, same data as UMUTZ-CnidG-28; RMNH
Coel. 41900 (AKM 430), Zeni-su, off Izu Islands, 33°53'N 138°43'E, R/V Tansei-maru, KT04-06, st. ZN-3, 267.3–288.3 m, coll. A.K. Matsumoto, 3 April 2004; RMNH
Coel. 41901 (AKM 571), Otsuki, Tosa, Kochi Prefecture, 32°43'N, 132°48'E, local
fishermen’s boat, Kiryo-maru, st. 3, coral-net, 84.75–83.1 m, coll. A.K. Matsumoto ,
7 October 2004;?BMNH 1921.10.26.24-2, Misaki, Sagami Bay, 500–600 fms (7151097 m), coll. A.V. Insole No. 45.
Description. Colony branched in one plane with few anastomoses (Fig. 1a).
Points with slightly bent spindles up to 0.17 mm long, distal end with more developed
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Figure 4. Sclerites of Melithaea abyssicola, RMNH Coel. 41901; a point spindles b collaret spindle
c tentacle sclerites d pharynx rods e clubs from coenenchyme f clubs from calyx.
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Figure 5. Sclerites of Melithaea abyssicola, RMNH Coel. 41901; a capstans b double disks c disk spindles
d spindles.

tubercles (Fig. 2a). Collaret with bent spindles up to 0.30 mm long, middle part with
more developed tubercles (Fig. 2b). Tentacles with platelets, the larger ones crescentshaped with irregular projections (Fig. 2c). These platelets are up to 0.15 mm long.
Pharynx with straight spiny rods, up to 0.05 mm long (Fig. 2d). Coenenchyme with
predominantly capstans (Fig. 3a), double disks (Fig. 3b) and disk spindles (Fig. 3c),
0.05–0.10 mm long, and small clubs of similar length (Figure 2e). Spindles, 0.10–0.20
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Figure 6. Sclerites of Melithaea abyssicola, BMNH 1921.10.26.24-2; a point spindles b collaret spindles
c tentacle sclerites d pharynx rods e capstans and disk spindles of coenenchyme.
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Figure 7. Sclerites of Melithaea abyssicola, BMNH 1921.10.26.24-2; a clubs from coenenchyme b clubs
from calyx c spindles.
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Figure 8. Distribution of Melithaea abyssicola (*), Melithaea arborea (●), and Melithaea boninensis
sp. n. ().

mm long, with simple tubercles, are also present (Fig. 3d); some sclerites are intermediate
between clubs and spindles (Fig. 3e). The calyces with additional clubs, up to 0.14 mm
long (Fig. 2f).
Color. Colony white, sclerites colorless.
Variation. RMNH Coel. 41900, UMUTZ-CnidG-28 (Fig. 1d), UMUTZCnidG-30, UMUTZ-CnidG-33, RMNH Coel. 41900 and BMNH 1921.10.26.242 are yellow with yellow sclerites; UMUTZ-CnidG-21, UMUTZ-CnidG-101 and
UMUTZ-CnidG-232 are orange colonies; UMUTZ-CnidG-29 is red. RMNH Coel.
41901 is orange with red polyps (Fig. 1b), polyp sclerites pink, all others yellow. The
sclerites of RMNH Coel. 41901 are similar to the holotype (Figs 4, 5) but it has somewhat longer coenenchymal spindles, up to 0.25 mm long (Fig. 5d).
Distribution. Melithaea abyssicola occurs in Sagami Bay, off the Izu Islands, and
Tosa (Kochi Prefecture)(Fig. 8).
Remarks. Kükenthal (1909) probably made this a variety of Acabaria modesta
Kükenthal, 1908 because the colonies and sclerites of these two species have the same
color. However, morphologically the sclerites of these two species are completely different by M. modesta lacking clubs, double disks and disk spindles.
The species resembles Melithaea sagamiensis sp. n., but differs in having much
smaller double disks, up to 0.05 mm long.
BMNH 1921.10.26.24-2 (Fig. 1c) has been tentatively included in Melithaea abyssicola as it was collected together with BMNH 1921.10.26.5 by the same collector at the
same locality, only at different depths. However, the specimen has clubs and disk spindles
but lacks the double disks and shows sclerite damage caused by formalin (Figs 6, 7).
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Melithaea arborea Kükenthal, 1908
Figures 8, 9a, 10–11
Melitodes arborea: Kükenthal 1908: 193; 1909: 59, figs 61–63, Pl. 4 fig. 26 (Japan);
Kükenthal 1919: 150; 1924: 62; Hickson 1937: 122.
Material examined. Holotype ZMH C3305, Sagami Bay (collection number in Kükenthal (1908) incorrect as 63305), coll. A. Austin.
Re-description. Colony bushy (Fig. 9a). Tentacles with platelets, the larger ones
crescent-shaped with irregular projections (Fig. 10a). These platelets are up to 0.10
mm long. Pharynx with straight spiny rods, up to 0.05 mm long (Fig. 10b). Coenenchyme with capstans (Fig. 10c), about 0.05 mm long, the bigger ones are spheroids
(Fig. 10d); small clubs of similar length; spindles, 0.10–0.30 mm long, with simple or
complex tubercles (Figs 10e, 11). The axis has smooth and sparsely tuberculate rods
(Fig. 10f).
Color. Red with paler polyps, sclerites orange, tentacle sclerites colorless.
Distribution. The name of collector A. Austin could actually be Alan Owston
(Isono 1988), an English trader (import and export merchant and naturalist), who
used to collect material of deep-water species. Therefore we suspect M. arborea to grow
in deeper water. So far it is only found in Sagami Bay (Fig. 8).
Remarks. The colony depicted by Kükenthal (1908) could actually be the basal part of
a much larger colony. As with M. japonica, many sclerites are disintegrated, and therefore
we could not depict the small clubs of the coenenchyme. Also, the sample available to us
had hardly any polyp sclerites, since only a few tentacle rods were present (Fig. 10a). Therefore, we assume that they also had disintegrated. Kükenthal (1908) described collaret and
point sclerites as being 0.20 mm long, the tentacle rods 0.15 mm long. He did not mention
the presence of capstans and small clubs. We found no sclerites resembling clubs referable
to calyces and only a few sclerites with a tendency to be unilaterally spinose.
According to Kükenthal (1908) the species resembles mostly M. japonica. Indeed
the sclerites of these two species are very similar, M. japonica showed somewhat more
developed unilaterally spinose sclerites and some sclerites resembling clubs. Bearing in
mind the colony fragment of M. arborea resembles a basal part we do not exclude the
possibility M. arborea and M. japonica represent one and the same species. Therefore,
they were given the same position in the key to species identification.
Melithaea boninensis sp. n.
http://zoobank.org/4343DDC1-4FAE-439A-BE5F-2D7B21BD41F7
Figures 8, 9b–c, 12–13
Material examined. Holotype UMUTZ-CnidG-205, Ogasawara Isls. (= Bonin Isls.),
Japan, coll. S. Hirota and Sekiguchi, 11 April 1894; paratype UMUTZ-CnidG-255,
same data as holotype.
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Description. The holotype is 8 cm long and 4.5 cm wide, branching is in two
parallel planes, and with a holdfast (Fig. 9b). The stem is 5 mm wide, the end branches
only 1 mm wide. The colony has many anastomoses. The polyps are situated all around
the branches, the calyces are dome-shaped, and the polyps are retracted. Points with
slightly bent spindles up to 0.15 mm long, distal end with leaves (Fig. 12a). Collaret with bent spindles up to 0.20 mm long, middle part with more tubercles or side
branches (Fig. 12b). Tentacles with platelets, the larger ones crescent-shaped with irregular projections (Fig. 12c). These platelets are up to 0.10 mm long. Pharynx with
straight spiny rods, up to 0.05 mm long (Fig. 12d). Coenenchyme with capstans (Fig.
12e), unilaterally foliate spheroids (Fig. 12f), 0.05–0.10 mm long and small clubs of
similar length (Fig. 12g); spindles (Fig. 13b) and unilaterally foliate spindles (Fig. 13a)
are 0.10–0.20 mm long. The calyces with longer clubs, up to 0.15 mm long (Fig. 12h).
Most coenenchymal sclerites have complex tubercles.
Color. The colony and sclerites are orange.
Distribution. The species is only known from the Ogasawara Islands (= Bonin
Islands) (Fig. 8).
Etymology. The species is named after the type locality, the Bonin Islands.
Remarks. This is the first record of Melithaea from this island group. The colony
shape of paratype UMUTZ-CnidG-255, collected at the same time with G205, looks
similar toZ-CnidG-205, but it has disintegrated sclerites. The colony is slightly smaller
and brighter orange-colored (Fig. 9c). Its sclerites are similar to those of the holotype.
This is the only species that looks like M. habereri (Kükenthal, 1908), having many
anastomoses, but its sclerites are quite different, many with leaves, while Kükenthal
described spiny sclerites for M. habereri.
Melithaea corymbosa (Kükenthal, 1908)
Figures 14–27
Acabaria corymbosa: Kükenthal 1908: 197; 1909: 70, figs 81-83, pl. 6 fig. 31 (Misuki
(= Misaki), Japan); Kükenthal 1919: 187; 1924: 81; Aurivillius 1931: 24 (Sagami
Bay); Hickson 1937: 177.
Material examined. Syntype ZMB 5814, Misaki (Japan), coll. Doflein, 1904/05;
previously unidentified museum material: ZMUC ANT-000587, Okinose, Sagami Bay, Japan, 100 fms (143–183 m), coll. Dr. Th. Mortensen, 26 June 1914;
ZMUC ANT-000588; Sagami Bay, Japan, 80–120 fms (114–219 m), coll. Dr. Th.
Mortensen, 6–19 June 1914; ZMUC ANT-000590, Okinose, Sagami Sea, 100 fms
(143–183 m), coll. Dr. Th. Mortensen, 15 June 1914; ZMUC ANT-000646, Off
Nagasaki, 32°15'N, 128°12'E, 90 fms (165 m), coll. Dr. Th. Mortensen, 15 May
1914; ZMUC ANT-000654, Okinose, Sagami Sea, 100 fms (143–183 m),, coll.
Dr. Th. Mortensen, 23 June 1914; ZMUC ANT-000659, Okinose, Sagami Bay,
200 fms (286–366 m), coll. Dr. Th. Mortensen, 1 July 1914; ZMUC ANT-000661,
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same data as ZMUC ANT-000654; ZMUC ANT-000650, Off Misaki, Sagami Bay,
ca.250 fms (ca.358–457 m), coll. Dr. Th. Mortensen, 10 June 1914; UMUTZCnidG-15, Japan; UMUTZ-CnidG-17, Gorgonian cave at Koajiro, Misaki, Sagami
Bay, 16 July 1897; UMUTZ-CnidG-23 (G-23a), same data as UMUTZ-CnidG-17;
UMUTZ-CnidG-268 (G-37d), Misaki, Sagami Bay, coll. K. Kinoshita, summer
1906; UMUTZ-CnidG-41, Awa Kominato, Boso Peninsula, Chiba Prefecture, coll.
sp. no. 78, April 1885; UMUTZ-CnidG-271 (G-41b), same data as UMUTZCnidG-41; UMUTZ-CnidG-199, Sengenzuka-Aoyamadashi line, Sagami Bay, 100
hiro (143–151 m), coll. H. Matsumoto and H. Chiba, 20 July 1913; RMNH Coel.
41902 (AKM 223), South of Mera-se bank, Sagami Bay, 34°59.6'N, 139°41.1'E 34°59.7'N, 139°41.1'E, 81–78 m, R/V Shinyo-maru, St.1, coll. A.K. Matsumoto, 17
October 2003; AKM 225, same data as RMNH Coel.41902; AKM 242, South of
Mera-se Minami knoll, 34°54.8'N, 139°39.7'E - 34°54.8'N, 139°39.9'E, 348–312
m, R/V Shinyo-maru, coll. A.K. Matsumoto, 18 October 2003; AKM 245, South
of Mera-se bank, Sagami Bay, 34°54N 139°39E, 315-365m, R/V Shinyo-maru, coll.
A.K. Matsumoto, 18 October 2003; AKM 246, South of Mera-se Minami knoll,
34°54.2'N, 139°39.9'E - 34°54.3'N, 139°39.3'E, 348–312 m, R/V Shinyo-maru,
coll. A.K. Matsumoto, 18 October 2003; AKM 248, same data as AKM245; AKM
253, Sagami Bay, 33°26.3'N, 139°42.3'E - 33°26.5'N, 139°42.0'E, 157–172 m, R/V
Shinyo-maru, K-32, St. 18, coll. A.K. Matsumoto, 21 October 2003; AKM 299, Sagami Sea, 33°27'N, 139°42'E, 200–211 m, R/V Shinyo-maru, coll. A.K. Matsumoto,
21 October 2003; RMNH Coel. 41903 (AKM 513), Otsuki, Tosa, Kochi Prefecture, 132°50.44'E 32°37.66'N, - 132°47.88'E 32°37.56'N, 114 m, local fishermen’s
boat, Kiryo-maru, st.1, coral net, coll. A.K. Matsumoto, 7 October 2004; AKM 578,
off Ohakozaki cape, Otsuchi, Iwate Prefecture, 39°21.338N 142°00.721E, 75 m,
R/V Yayoi, St. 2.3.4, coll. A.K. Matsumoto, 22 February 2005; AKM 595, entrance
of Otsuchi Bay, Otsuchi, Iwate Prefecture, 39°21.858N 141°59.972E, 65.6 m,
R/V Yayoi, St.1, coll. A.K. Matsumoto, 12 September 2005; RMNH Coel. 41904
(AKM 840b), East of Jogashima Spur, 35°03.52'N, 139°37.43'E - 35°04.17'N,
139°37.52'E, 397–286 m, R/V Tansei-maru, KT07-31, st. 8, coll. A.K. Matsumoto, 25 November 2007; RMNH Coel. 41905 (AKM 886), Hachijo Is., Izu Isls.,
33°20.9082'N, 139°41.1841'E – 33°21.0775'N, 139°40.4931'E, 213–185 m, R/V
Tansei-maru, KT07-31 (Kuramochi leg.), St.14 (L-7-200), Chain Bag Dredge, coll.
A.K. Matsumoto, 26 November 2007; RMNH Coel. 41906 (AKM 928), Hachijo
Is., Izu Isls., 33°22.5320'N, 139°40.492'E – 33°22.3111'N, 139°40.2511'E, 202–
145 m, R/V Tansei-maru, KT07-31, St.15 (L-7-100), Chain Bag Dredge, coll. A.K.
Matsumoto, 26 November 2007; RMNH Coel. 41907 (AKM 949), Toshima Is.,
Izu Isls., 34°33.1102'N, 139°17.4102'E – 34°33.6524'N, 139°17.6725'E, 143 m,
R/V Tansei-maru, KT07-31, Kuramochi leg., St.22 (L-3-100), Chain Bag Dredge,
coll. A.K. Matsumoto, 27 November 2007; RMNH Coel. 41908 (AKM 1175),
off Kerama Is. Okinawa Prefecture, East China Sea, 127°27.70'E – 127°27.95'E,
26°04.59'N, – 26°04.56'N, 160–153 m, R/V Tansei-maru, KT08-33 cruise, St. KR-
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07, Chain Bag Dredge, coll. A.K. Matsumoto, 16 December 2008; RMNH Coel.
41909 (AKM 1176), same data as AKM 1175; RMNH Coel. 41910 (AKM 1320),
off Kerama Islands. Okinawa Prefecture, East China Sea, 26°00'N, 127°12'E, 100–
97 m, R/V Tanisei-maru, KT08-33, st. KR-3, coll. A.K. Matsumoto, 18 December
2008; RMNH Coel. 41911 (AKM 1321), same data as AKM 1320; AKM 1519,
off Funakoshi Bay, Iwate Prefecture, 101 m, R/V Yayoi, St. 2-5, CO N, coll. A.K.
Matsumoto, 26 April 2010; AKM 1525, off Oshima Is. Entrance of Otsuchi Bay
and Funakoshi Bay, Iwate Prefecture, 39°22.085'N, 142°01.152'E, 97 m, by R/V
Yayoi, 1 m biological dredge. coll. A.K. Matsumoto, 26 April 2010; AKM 1545, off
Ohako-zaki Cape, Otsuchi, Iwate Prefecture, 86.5 m, R/V Yayoi, st. 2-2, coll. A.K.
Matsumoto, 27 April 2010; RMNH Coel. 41912 (AKM 1602), South East off
Taito-saki, Boso Peninsula, 35°09.31'N, 140°48.57'E – 35°09.60'N, 140°49.40'E,
311–325 m, R/V Tansei-maru, KT95-05, st. TB14, coll. S. Ohta, 26 April 1995;
RMNH Coel. 41913 (AKM 1603), Okinoyama Basin, Sagami Bay, 86–88 m, R/V
Tansei-maru, KT87-19, st. OKI, 1 m ORI biological dredge, coll. S. Ohta, 10 December 1987.
Re-description. Colony bushy with anastomoses; end branches flattened (Fig.
14a). Points with slightly bent spindles up to 0.20 mm long, distal end with spines
(Fig. 15a). Collaret with bent spindles up to 0.25 mm long, middle part with more
tubercles (Fig. 15b). Tentacles with platelets, the larger ones crescent-shaped with irregular projections (Fig. 15c). These platelets are up to 0.17 mm long. Pharynx with
straight spiny rods, up to 0.05 mm long (Fig. 15d). Coenenchyme with predominantly
spindles, 0.10-0.18 mm long (Fig. 16b), with simple or complex tubercles. A few capstans and unilaterally spinose spindles also present (Fig. 13f). Calyces with thorn clubs,
0.10-0.12 mm long (Fig. 16a).
Color. Colony red with yellow tentacles; tentacle and pharynx sclerites colorless,
all others pink.
Variation. ZMUC ANT-000587 (Fig. 14b) has a different colony shape than
the syntype but the same locality, color and sclerites (Figs 17, 18). The species shows
much color variation, RMNH Coel. 41902 has colorless and pink coenenchymal sclerites and yellow polyp ones. RMNH Coel. 41907 has orange coenenchymal sclerites
and pink polyp ones. ZMUC ANT-000654 has colorless and pink coenenchymal
sclerites, orange collaret and point sclerites and yellow tentacle ones; RMNH Coel.
41904 and RMNH Coel. 41905 show orange coenenchymal sclerites and colorless
polyp ones; ZMUC ANT-000646 has a mixture of yellow and orange sclerites in
both coenenchyme and polyps; RMNH Coel. 41906 is yellow with yellow sclerites.
RMNH Coel. 41912 has an unique color pattern in M. corymbosa, red colony with
white axis. Its sclerites are also slightly different, the polyp sclerites are less tuberculate, clubs of calyces are smaller, longer ones being very scarce, and the unilaterally
spinose spindles are less developed (Fig. 19). This is probably due to the preservation
in formalin. RMNH Coel. 41913 has extremely well developed unilaterally spinose
spindles (Fig. 20).
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Figure 9. a Melithaea arborea , ZMH C3305 holotype b Melithaea boninensis sp. n., holotype UMUTZCnidG-205 c paratype UMUTZ-CnidG-255. Scale bars 1 cm.
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Figure 10. Sclerites of Melithaea arborea, ZMH C3305; a tentacle sclerites b pharynx rods c capstans
d spheroids e spindles f axis rods.
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Figure 11. Spindles of Melithaea arborea, ZMH C3305.

Melithaeidae of Japan (Octocorallia, Alcyonacea) re-examined with descriptions...

21

Figure 12. Sclerites of Melithaea boninensis sp. n., UMUTZ-CnidG-205; a point spindles b collaret
spindles c tentacle sclerites d pharynx rods e capstans f unilaterally foliate spheroids g clubs from coenenchyme h clubs from calyx.
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Figure 13. Sclerites of Melithaea boninensis sp. n., UMUTZ-CnidG-205; a unilaterally foliate spindles
of coenenchyme b spindles of coenenchyme.
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Figure 14. Melithaea corymbosa, a ZMB 5814, syntype b ZMUC ANT-000587 c RMNH Coel. 41903
d RMNH Coel. 41908 e RMNH Coel. 41911. Scale bars 1 cm.
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Figure 15. Sclerites of Melithaea corymbosa, ZMB5814 syntype; a point spindles b collaret spindles
c tentacle sclerites d pharynx rod e axis rod f unilaterally spinose spindles of coenenchyme.

Distribution. Pacific coast of Japan; Sagami Bay; Izu Isls.; Boso Peninsula (Chiba
Prefecture); Otsuchi (Sanriku, Iwate Prefecture); Otsuki (Tosa, Kochi Prefecture); and
East China Sea; off Nagasaki; off Kerama Is.(Fig. 27).
Remarks. The other syntype is in Hamburg, ZMH C3299.
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Figure 16. Sclerites of Melithaea corymbosa, ZMB5814 syntype; a clubs of calyces b spindles of coenenchyme.

A number of specimens were included in M. corymbosa which show differences from
the description above. Because of the limited material and rather small differences we refrain from describing them as new species. The specimens differ as follows: RMNH Coel.
41903 has a red colony color with white polyps (Fig. 14c), all coenenchymal sclerites are
colorless, the axis sclerites are pink. It differs from M. corymbosa in having more capstans
and derivatives of capstans (Figs 21, 22). RMNH Coel. 41908 (Fig. 14d) and RMNH
Coel. 41909 are white colonies with colorless sclerites. They differ from M. corymbosa in
having many small clubs with rounded heads (Figs 23, 24). RMNH Coel. 41910 and
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Figure 17. Sclerites of Melithaea corymbosa, ZMUC ANT-000587; a point spindles b collaret spindles
c tentacle sclerites.
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Figure 18. Sclerites of Melithaea corymbosa, ZMUC ANT-000587; a clubs of calyces b spindles of
coenenchyme.
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Figure 19. Sclerites of Melithaea corymbosa, RMNH Coel. 41912; a tentacle rods b point spindles
c collaret spindles d pharynx rods e unilaterally spinose spindles of coenenchyme f clubs g spindles of
coenenchyme.
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Figure 20. Sclerites of Melithaea corymbosa, RMNH Coel. 41913; a point spindles b collaret spindles
c tentacle sclerites d unilaterally spinose spindles of coenenchyme e spindles of coenenchyme.
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Figure 21. Sclerites of Melithaea corymbosa, RMNH Coel. 41903; a point spindles b collaret spindles
c tentacle sclerites d pharynx rods e clubs.

RMNH Coel. 41911 (Fig. 14e) have more unilaterally spinose spindles than normal for
M. corymbosa (Figs 25, 26). Both colonies come from the same locality but have different
color patterns. RMNH Coel. 41910 is orange with white calyces and polyps; sclerites
of polyps and calyces colorless, others orange; RMNH Coel. 41911 is red with orange
sclerites. ZMUC ANT-000646 has an orange colony with white polyps, sclerites yellow
with colorless polyp sclerites. It differs from M. corymbosa in having more capstans and
derivatives of capstans. In this respect it resembles RMNH Coel. 41903, from which it
differs in having overall more tuberculate sclerites.
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Figure 22. Sclerites of Melithaea corymbosa, RMNH Coel. 41903; a capstans, derivatives of capstans,
and unilaterally spinose spindles of coenenchyme b spindles of coenenchyme.

Melithaea doederleini sp. n.
http://zoobank.org/DE3897ED-B96D-497B-8918-ED2E51BB84DB
Figures 28a, 29–30, 35
Material examined. Holotype MZS-Cni61, Sagami Bay, 60-100 fms (143-183 m),
coll. Doederlein, 1882.
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Figure 23. Sclerites of Melithaea corymbosa, RMNH Coel. 41908; a point spindles b collaret spindles
c tentacle sclerites d pharynx rods e axis rods f clubs g unilaterally spinose spheroids h capstan.
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Figure 24. Sclerites of Melithaea corymbosa, RMNH Coel. 41908; a spindles of coenenchyme b unilaterally
spinose spindles of coenenchyme.
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Figure 25. Sclerites of Melithaea corymbosa, RMNH Coel. 41911; a point spindles b collaret spindles
c tentacle sclerites d pharynx rods e clubs.

Description. Colony broken up, consisting of four fragments (Fig. 28a). Points
with slightly bent spindles up to 0.25 mm long, distal end with leaves (Fig. 29a).
Collaret with bent spindles up to 0.30 mm long, middle part with more developed
tubercles (Fig. 29b). Tentacles with platelets, the larger ones crescent-shaped with irregular projections (Fig. 29c). These platelets are up to 0.15 mm long. Pharynx with
straight spiny rods, up to 0.05 mm long (Fig. 29d). Coenenchyme with predominantly
capstans (Fig. 30a), and small clubs resembling flower buds (Fig. 30b), up to 0.10 mm
long. Spindles, 0.10-0.20 mm long, with simple tubercles, are also present. (Fig. 30c).
The calyces with additional clubs, up to 0.15 mm long (Fig. 30d).
Color. Colony fragments red, polyp sclerites light yellow, all others orange.
Distribution. Sagami Bay (Fig. 35).
Etymology. The species is named after the collector, Ludwig H.P. Döderlein.
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Figure 26. Sclerites of Melithaea corymbosa, RMNH Coel. 41911; a unilaterally spinose spindles of
coenenchyme b spindles of coenenchyme.
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Figure 27. Distribution of Melithaea corymbosa (*), problematic specimens (●).

Remarks. The coenenchymal clubs of this species look like flower buds, similar to
those described for Melitaea retifera Lamarck, 1916 by Ofwegen et al. (2000), but that species has unilaterally foliate spheroids, a type of sclerite not present in the present material.
Melithaea frondosa (Brundin, 1896)
Figures 28b, 31–32, 35
Psilacabaria frondosa: Brundin 1896: 14, pl. 1 fig. 5, pl. 2 fig. 5 (Hirudo Strait (= Hirado Strait), Japan).
Acabaria frondosa: Kükenthal 1909: 61; Kükenthal 1919: 185; 1924: 80; Hickson
1937: 181.
Material examined. Syntypes UPSZTY 2164 (old number UUZM 67), Hirudo Strait
(= Hirado Strait), Nagasaki, Japan, 33°10'N, 129°18'E, coll. Kapt. Suenson.
Re-description. Colonies branched in parallel planes, no anastomoses (Fig. 28b).
End branches with bilateral polyp arrangement. Points with slightly bent spindles up
to 0.30 mm long, distal end with more developed tubercles (Fig. 31a). Collaret with
bent spindles up to 0.30 mm long, middle part with more developed tubercles (Fig.
31b). Tentacles with platelets, the larger ones crescent-shaped with irregular projections (Fig. 31c). These platelets are up to 0.20 mm long. Pharynx with straight spiny
rods, up to 0.05 mm long (Fig. 31d). Coenenchyme with capstans (Fig. 32a), unilaterally spinose spheroids (Fig. 32b) 0.05–0.10 mm long; small clubs of similar length
(Fig. 32c); spindles 0.10–0.20 mm long (Fig. 32d). The calyces with longer clubs,
up to 0.14 mm long (Fig. 32e). Most sclerites have complex tubercles. The axis has
smooth and sparsely tuberculate rods (Fig. 31f).
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Color. White with colorless sclerites.
Distribution. Only known from Hirado Strait, Nagasaki, East China Sea (Fig. 35).
Remarks. The clubs and spinose spheroids with very spiny heads are characteristic
for the species.
Melithaea habereri (Kükenthal, 1908)
Acabaria habereri: Kükenthal 1908: 197; Kükenthal 1909: 65, figs 70–72, pl. 5 fig. 29
(Sagami Bay, Japan); Kükenthal 1919: 179; Kükenthal 1924: 76.
Acabaria aff. habereri: Aurivillius 1931: 26, fig. 4 (Sagami Bay, 700 m).
Acabaria harbereri [sic]: Hickson 1937: 177.
? Acabaria habereri: Rho et al. 1980: 52 (Korea Strait).
Material examined. None, according to Kükenthal (1908) the material was deposited
in Munich but it was not found there.
Re-description (after Kükenthal (1908)): Colony branched in parallel planes,
many anastomoses. Points and collaret sclerites 0.18 mm long, point sclerites are spiny
clubs. Colony with spindles, in the calyx 0.15-0.18 mm long, in the coenenchyme
about 0.18 mm long.
Color. Yellowish orange.
Remarks. According to Kükenthal (1908) this species mostly resembles M. undulata. From the description it most resembles M. corymbosa. One other Japanese
melithaeid shows many anastomoses, namely M. boninensis sp. n. For differences see
our discussion on that species.
Melithaea isonoi sp. n.
http://zoobank.org/F00B7FCB-6C54-49B6-B340-C3632C6CA7A2
Figures 28c, 33–34, 35
?Acabaria sp. A: Aguilar-Hurtado et al. 2012: 63, fig. 7 (Okinawa).
Material examined. Holotype UMUTZ-CnidG-34, Coral Reef, Cape Chinen, Okinawa Prefecture, Japan, 15 April 1901; paratype UMUTZ-CnidG-256, same data as
holotype.
Description. The holotype is 12 cm long and 11 cm wide, branching is in one
plane and a holdfast is lacking (Fig. 28c). The stem is 10 mm wide, the end branches
only 2 mm wide. The colony has no anastomoses. The polyps are situated biserially on
the branches, the calyces are dome-shaped, and the polyps retracted.
Points with slightly bent spindles up to 0.20 mm long, distal end with leaves (Fig.
33a). Collaret with bent spindles up to 0.20 mm long, middle part with more developed tubercles (Fig. 33b). Tentacles with platelets, the larger ones crescent-shaped
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Figure 28. a Melithaea doederleini sp. n., MZS-Cni61 holotype b Melithaea frondosa (Brundin, 1896),
UPSZTY 2164 syntypes c Melithaea isonoi sp. n., UMUTZ-CnidG-34 holotype.

with irregular projections (Fig. 33c). These platelets are up to 0.10 mm long. Pharynx
with straight spiny rods, up to 0.05 mm long (Fig. 33d). Coenenchyme with capstans
(Fig. 34a), and unilaterally spinose spheroids, 0.05–0.10 mm long (Fig. 34b). Furthermore spindles are present, 0.10–0.25 mm long (Fig. 34c). All with simple and complex
tubercles. The calyces with additional leaf clubs, up to 0.20 mm long (Fig. 33f). The
axis has smooth and sparsely tuberculate rods (Fig. 33e).
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Figure 29. Sclerites of Melithaea doederleini sp. n., MZS-Cni61; a point spindles b collaret spindles
c tentacle sclerites d pharynx rods.
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Figure 30. Sclerites of Melithaea doederleini sp. n., MZS-Cni61; a capstans b clubs from coenenchyme c spindles of coenenchyme d clubs of calyces.
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Figure 31. Sclerites of Melithaea frondosa, UPSZTY 2164; a point spindles b collaret spindles c tentacle
sclerites d pharynx rods e axial rod.
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Figure 32. Sclerites of Melithaea frondosa, UPSZTY 2164; a capstans b unilaterally spinose spheroids
c clubs from coenenchyme d spindles of coenenchyme e clubs of calyces.
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Figure 33. Sclerites of Melithaea isonoi sp. n., UMUTZ-CnidG-34; a point spindles b collaret spindles
c tentacle sclerites d pharynx rods e axial rod; f clubs from calyx.
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Figure 34. Sclerites of Melithaea isonoi sp. n., UMUTZ-CnidG-34; a capstans b unilaterally spinose
spheroids c spindles of coenenchyme.
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Figure 35. Distribution of Melithaea doederleini sp. n. (*), Melithaea frondosa (●), and Melithaea isonoi
sp. n. ().

Color. The colony is orange as are most sclerites; a few are yellow in color.
Distribution. Only known from Okinawa Prefecture (Fig. 35). The material is
probably collected during the Ryukyu (= Okinawa) expedition by K. Mitsukuri and I.
Ikeda, in April, 1901.
Etymology. The species is named after the late Prof. Naohide Isono who has
worked on Japanese zoological history from the Edo to Meiji period, in appreciation
of informing the first author about the collectors data in this publication.
Remarks. The species resembles M. japonica but differs in having leaf clubs in the
calyces. It resembles M. tenuis regarding the unilaterally spinose spheroids, but it has
longer spindles in the coenenchyme. It could be Acabaria sp. A. of Aguilar-Hurtado
et al. (2012), but in that case we must accept that these authors did not illustrate
the remarkable unilaterally spinose spheroids that we found among the sclerites. The
“spines” of these spheroids are very rounded, hardly resembling spines. However, a
more appropriate term than spinose spheroids is not available (Bayer et al. 1983).
Moreover, all colonies of Aguilar-Hurtado et al. (2012) had anastomoses while M.
isonoi has none.
Melithaea japonica (Verrill, 1865)
http://zoobank.org/DFD23E83-138A-48EA-8C34-27BEE76424FB
Figures 36–55
Mopsella japonica: Verrill 1865: 190; Verrill 1870: 80 (Simoda (=Shimoda), Japan).
Melitella japonica: Gray 1870: 7.
? Acabaria japonica: Ridley 1884: 361 (Darwin, Australia).
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Acabaria japonica (in part): Kükenthal 1919: 188; 1924: 82.
Acabaria japonica: Hickson 1937: 178 (re-examination of type).
Pleurocorallium confusum: Moroff 1902a: 582; Moroff 1902b: 404, pl. 17 fig. 8, pl.
18 fig. 19.
Pleurocoralloides confusum: Kükenthal 1924: 53.
Pleurocoralloides formosum: Moroff 1902a: 583; Moroff 1902b: 406, pl. 17 fig. 10, pl.
18 fig. 20; Kükenthal 1924: 52, fig. 42.
Melitodes flabellifera: Kükenthal 1908: 190; Kükenthal 1909: 54, figs 50–54, pl. 4 fig.
22 (Japan); Kükenthal 1919: 143; 1924: 58; Aurivillius 1931: 23 (Sagami Bay);
Hickson 1937: 122.
M. flabellifera var. reticulata: Kükenthal 1908: 191; Kükenthal 1909: 55, pl. 4 fig. 23;
Kükenthal 1924: 59.
M. flabellifera var. cylindrata: Kükenthal 1908: 192; Kükenthal 1909: 57, pl. 4 fig. 24;
Kükenthal 1924: 59.
M. densa Kükenthal 1908: 192; 1909: 58, figs 59–60, pl. 5 fig. 25 (Japan); 1919: 143;
1924: 58; Hickson 1937: 122.
?Melithaea flabellifera: Rho et al. 1980: 48 (Korea Strait); Song 2000: 111 (Korea
Strait, Sea of Japan).
?Melithaea densa: Rho et al. 1980: 50 (Korea Strait); Song 2000: 114 (Korea Strait).
Material examined. Holotype of Mopsella japonica BMNH 1946.1.14.207 dried sclerites
of the type MCZ 4265, now MCZ Invertebrate Zoology ALCY-412 (microscopic slide
only), Simoda (= Shimoda), Japan, coll. Prof. Hickson; NHMW 8046 (A.N. 1156), Nagasaki, Japan, I. Erber in Wien (Dr. A. v. Roretz) (possibly collected between ca.1875–1879);
NHMW 8047, Enoshima, Japan, coll. Dr. Richard. v. Drasche; NHMW 12690 (A.N.
4837), Enoshima, Japan, Baron Eug. V. Ransonnet, Ostasiatisches Ex. (1873); Pleurocoralloides formosum, ZSM 20051735, type, Japan, Sagami Bay, leg. Haberer, 1901; Melitodes
flabellifera: ZMB 5822, syntype, Japan, up to 20 m depth, coll. Doflein, 1904/05; NHMW
2426, Enoshima, Nagoya, coll. Drasche, Koerbl, 18–19 December 1877; MZS-Cni52,
Sagami Bay, coll. Doederlein, 1882; BMNH 1936.7.6.7, Sagami Channel, Sagami Bay,
purchased of Shibayama Nat. Sci. Laboratory Cat. No. 7c-7A, 7 August 1931; Melitodes
densa: ZMB 5801, syntype, Sagami Bay, 60–250 m?, coll. Doflein 1904/05; ZMB 5809,
syntype, Sagami Bay, littoral, coll. Doflein1904/05; previously unidentified museum material: BMNH 1883.8.29.10, Enoshima, Japan, coll. Res. by D?.F.J. Burge; MZS-Cni 235,
Jogashima, Sagami Bay, Japan, coll. Doederlein; ZMUC ANT-000591, Misaki, Sagami
Bay, Japan, 1–2 fms (2–4 m), coll. Dr. Th. Mortensen, 24 June 1914; UMUTZ-CnidG257 (G-23b), gorgonia cave at Koajiro, Misaki, Sagami Bay, 16 July 1897; UMUTZCnidG-258 (G-23c), same data as UMUTZ-CnidG-257 (G-23b); UMUTZ-CnidG-259
(G-23d), same data as UMUTZ-CnidG-257 (G-23b); UMUTZ-CnidG-35, Misaki,
Sagami Bay, Japan sp. no. 19; UMUTZ-CnidG-260 (G-35b), same data as UMUTZCnidG-35; UMUTZ-CnidG-261 (G-35c), same data as UMUTZ-CnidG-35; UMUTZCnidG-262 (G-35d), same data as UMUTZ-CnidG-35; UMUTZ-CnidG-36, Misaki,
Sagami Bay, Japan; UMUTZ-CnidG-263 (G-36b), same data as UMUTZ-CnidG-36;
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UMUTZ-CnidG-264 (G-36c), same data as UMUTZ-CnidG-36; UMUTZ-CnidG-265
(G-36d), same data as UMUTZ-CnidG-36; UMUTZ-CnidG-37, Misaki, Sagami Bay,
Japan, coll. K. Kinoshita, summer 1906; UMUTZ-CnidG-266 (G-37b), same data as
UMUTZ-CnidG-37; UMUTZ-CnidG-267 (G-37c), same data as UMUTZ-CnidG-37;
UMUTZ-CnidG-269 (G-37e), same data as UMUTZ-CnidG-37; UMUTZ-CnidG-38,
Cape Makurazaki, Kagoshima Prefecture, coll. M. Miyajima by diving, 7 August 1899;
UMUTZ-CnidG-42, Misaki, Sagami Bay, Japan, 1–5 April 1917; UMUTZ-CnidG-272
(G-42b), same data as UMUTZ-CnidG-42; UMUTZ-CnidG-43, Misaki, Sagami Bay,
Japasp. n. no. 77; UMUTZ-CnidG-273 (G-43b), same data as UMUTZ-CnidG-43;
UMUTZ-CnidG-274 (G-43c), same data as UMUTZ-CnidG-43; UMUTZ-CnidG-275
(G-43d), same data as UMUTZ-CnidG-43; UMUTZ-CnidG-276 (G-43e), same data
as UMUTZ-CnidG-43; UMUTZ-CnidG-44, Shimoda Harbour, Izu Peninsula, Japan,
vessel Ohnoura-maru cruise, coll. S. Hirota, 28 August 1893; UMUTZ-CnidG-277 (G44b), same data as UMUTZ-CnidG-44; UMUTZ-CnidG-278 (G-44c), same data as
UMUTZ-CnidG-44; UMUTZ-CnidG-116, near Misaki Marine biological Station, Sagami Bay, Japan, coll. I. Ijima by diving, 1913; UMUTZ-CnidG-192, Moroiso, Misaki,
Sagami Bay, Japan, collected by diving, 12 August 1904; UMUTZ-CnidG-196, ShimoChikura, Kagoshima Prefecture, Japan, coll. M. Miyajima by coral net, 12 July 1899; AKM
1633, Kominato, Japan, April 1944, deposited in Aikappu Museum of Natural History,
Akkeshi Marine Station, Field Science Center for Northern Biosphere Hokkaido University; BIK-G224, Saba-shima Is. Koga Bay, Oga Peninsula, Sea of Japan, 7 m, coll. Y. Sato.
14 July 1988; BIK-G226, same data as BIK-G224; RMNH Coel. 41914 (AKM 594),
Entrance of Otsuchi Bay, Otsuchi, Iwate Prefecture, 39°21.858'N, 141°59.972'E, 65.6 m,
R/V Yayoi, coll. A.K. Matsumoto, 12 September 2005; RMNH Coel. 41915 (AKM 614),
same data as RMNH Coel.41914; RMNH Coel. 41916 (AKM 615), Entrance of Otsuchi Bay, Iwate Prefecture, 39°21.917'N, 142°00.031'E, 77.6 m, R/V Yayoi, St.1(=St.2)
1 m biological dredge, coll. A.K. Matsumoto, 12 September 2005; RMNH Coel. 41917
(AKM 618), same data as RMNH Coel.41916; RMNH Coel. 41918 (AKM 619), off
Ohako-zaki Cape, Otsuchi Bay, Iwate Prefecture, 39°21.428'N, 142°00.520'E, 69.2 m,
R/V Yayoi, St.2(=St.5), 1 m biological dredge, coll. A.K. Matsumoto, 12 September 2005;
RMNH Coel. 41919 (AKM 622), same data as RMNH Coel.41918; RMNH Coel.
41920 (AKM 1200), off Ohako-zaki Cape, Otsuchi Bay, Iwate Prefecture, ca. 39°21'N,
142°00'E, ca. 90 m, local fishery boat Taku-maru, gill-net, coll. K. Morita, ca. 21 March
2008; RMNH Coel. 41921 (AKM 1201), same data as RMNH Coel.41920; RMNH
Coel. 41922 (AKM 1204), off Ohako-zaki Cape, Otsuchi Bay, Iwate Prefecture, ca.
39°21'N, 142°00'E, ca. 90 m, local fishery boat Taku-maru, gill-net, coll. K. Morita, 2
May. 2008; RMNH Coel. 41923 (AKM 1252), off Ohako-zaki Cape, Otsuchi Bay,
Iwate Prefecture, ca. 39°21'N, 142°00'E, ca.75 m, local fishery boat Taku-maru, gill-net,
coll. K. Morita, 9 May 2008; RMNH Coel. 41924 (AKM 1526), off Oshima Is. Entrance
of Otsuchi Bay and Funakoshi Bay, Iwate Prefecture, 39°22.085'N, 142°01.152'E, 97 m,
R/V Yayoi, 1 m biological dredge, coll. A.K. Matsumoto, 26 April 2010.
Re-description. Colony bushy with few anastomoses. Branches flattened in the
plane of branching and polyps arranged bilaterally. Points with slightly bent spindles
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Figure 36. Melithaea japonica; a Pleurocoralloides formosum, ZSM 20051735 b Melitodes flabellifera
ZMB 5822 c Melitodes densa, ZMB 5801 d Melitodes densa, ZMB 5809 e Melitodes falbellifera, NHMW
2426.
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Figure 37. Melithaea japonica; a BIK-G 224 b NHMW 8047 c RMNH Coel. 41922.
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Figure 38. Sclerites of Melithaea japonica, BMNH 1946.1.14.207; a point spindles b tentacle sclerite
c capstans d clubs from coenenchyme e spindles f unilateraly spinose spindle g unilaterally spinose spheroids h club of calyx; i axial rod.
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Figure 39. Sclerites of Melithaea japonica, NHMW 8047; a point spindle b collaret spindles c tentacle
sclerites d pharynx rods e capstans f clubs from coenenchyme g clubs from calyx.
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Figure 40. Sclerites of Melithaea japonica, NHMW 8047; a clubs from calyx b capstans c unilaterally
spinose spheroids d unilaterally spinose spindle e spindles.
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Figure 41. Sclerites of Melitodes flabellifera, ZMB 5822; a point spindle b collaret spindle c tentacle
sclerites d pharynx rods e unilaterally spinose spheroids f unilaterally spinose spindle.
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Figure 42. Sclerites of Melitodes flabellifera, ZMB 5822; a capstans b spindles c clubs from coenenchyme d clubs from calyx.
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Figure 43. Sclerites of Melitodes flabellifera, NHMW 2426; a point spindles b collaret spindles c tentacle
sclerites d pharynx rods e unilaterally spinose spheroids.
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Figure 44. Sclerites of Melitodes flabellifera, NHMW 2426; a spindles b unilaterally spinose spindle
c clubs from coenenchyme d clubs from calyx.
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Figure 45. Sclerites of Melitodes densa, ZMB 5801; a point spindles b collaret spindles c tentacle sclerites
d pharynx rods e axial rods f unilaterally spinose spheroids g unilaterally spinose spindles.
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Figure 46. Sclerites of Melitodes densa, ZMB 5801; a spindles of coenenchyme b clubs from calyx.
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Figure 47. Sclerites of Melitodes densa, ZMB 5809; a point spindles b collaret spindles c tentacle sclerites
d pharynx rod e clubs from calyx.
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Figure 48. Coenenchymal sclerites of Melitodes densa, ZMB 5809; a capstans b unilaterally spinose
spheroids c unilaterally spinose spindles d spindles.
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Figure 49. Sclerites of Pleurocoralloides formosum, ZSM 20051735; a point spindles b collaret spindles
c tentacle sclerites d pharynx rod e capstans f unilaterally spinose spheroids.
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Figure 50. Sclerites of Pleurocoralloides formosum, ZSM 20051735 a clubs from calyx b spindles of
coenenchyme.
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Figure 51. Sclerites of Melithaea japonica, RMNH Coel. 41922; a point spindles b collaret spindles
c tentacle sclerites d pharynx rods e clubs from coenenchyme f clubs from calyx g capstans h unilaterally
spinose spheroids.
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Figure 52. Coenenchymal sclerites of Melithaea japonica, RMNH Coel. 41922.
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Figure 53. Sclerites of Melithaea japonica, BIK-G224; a point spindle b collaret spindles c tentacle
sclerites d pharynx rod e axial rods f clubs from coenenchyme g clubs from calyx.
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Figure 54. Sclerites of Melithaea japonica, BIK-G224; a unilaterally spinose spheroids b capstans c unilaterally spinose spindles d spindles.
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Figure 55. Distribution of Melithaea japonica (*), north M. japonica(●), and slender M. japonica ().

up to 0.20 mm long, distal end with more developed tubercles (Fig. 38a). Collaret with
bent spindles up to 0.25 mm long, middle part with more developed tubercles. Tentacles with platelets, the larger ones crescent-shaped with irregular projections (Fig. 38b).
These platelets are up to 0.10 mm long. Pharynx with straight spiny rods, up to 0.05
mm long. Coenenchyme with capstans (Fig. 38c), 0.07–0.08 mm long and small clubs
of similar length (Fig. 38d). Furthermore spindles (Fig. 38e), unilaterally spinose spindles (Fig. 38f) and unilaterally spinose spheroids (Fig. 38g) are present, 0.10–0.30 mm
long. All with simple and complex tubercles. The calyces with additional clubs, up to
0.20 mm long (Fig. 38h). The axis has smooth and sparsely tuberculate rods (Fig. 38i).
Color. Red with yellow polyps. Variation: red (most colonies), pink, with yellow or
white polyps, tentacle and pharynx sclerites colorless, all others orange; or colonies yellow
with all sclerites yellow; or white with yellow polyps with polyp sclerites yellow and all others colorless. RMNH Coel. 41923 is rather unique in having a pale light brown colony,
tentacle sclerites colorless, others colorless, partly white and partly yellow, or entirely yellow.
Distribution. Melithaea japonica is found at the eastern Pacific side of Japan;
Sagami Bay, Izu Peninsula, Boso Peninsula, Nagasaki (Kyushu Is.), Shimo-Chikura
(Kagoshima Prefecture, Kyushu Is.), Cape Makurazaki (Kagoshima Prefecture, Kyushu Is.), Otsuchi Bay (Sanriku, Iwate Prefecture); and at the western Sea of Japan
side; Oga peninsula(Akita Prefecture) (Fig. 55).
Remarks. The examined type material of Mopsella japonica was fragmented. In
Harvard only one microscope slide (MCZ 4265, ALCY-412) was found, in London
only dried sclerites of the Harvard material (BMNH 1946.1.14.207). The type colony
seems to be lost. Only in Vienna were complete specimens found, identified as M.
japonica; NHMW 8046, NHMW 8047 (Fig. 37b) and NHMW12690 identified as
M. japonica, the sclerites resembling those of the type material (Figs 39, 40). The collector of NHMW 8046, Dr. Albrecht von Roretz visited Japan as a medical attaché of
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Austria (= Hungarian legation) between 1875–1879 and possibly collected this material. NHMW 2426 (M. flabellifera) and NHMW 8047 were collected by Dr. Richard.
v. Drasche. He visited Japan during the Far East expedition 1875–1876. The Ostasiatisches Expedition by Baron Eug. V. Ransonnet, during which NHMW 12690 was
collected, happened in 1873 (Matsumoto 2013, submitted).
Despite the small remainder of the type we could link it with other species described from Sagami Bay. Apparently this is the most common shallow-water species
of the region, Kükenthal (1908) mentioned 40 specimens for his Melitodes flabellifera.
We examined ZMB 5822 (Figs 36b, 41, 42) and NHMW 2426 (Figs 36e, 43, 44):
they are both similar to M. japonica.
Melithaea densa is also reported to occur in shallow water. According to Kükenthal
(1909) it resembles M. flabellifera very much but differs in having more spinose collaret and point sclerites, more densely, stronger ornamented coenenchymal sclerites,
and the color always being red with yellow polyps. Later, he separated the two species
with M. densa having no clubs (Kükenthal 1924). The ZMB 5801 colony examined
by us (Fig. 36c) showed many disintegrated sclerites (Figs 45, 46). As this mostly concerned the smaller sclerites we were unable to show the capstans and small clubs. But
we found a few larger calyx clubs, apparently overlooked by Kükenthal (1909). Also
most point sclerites were badly damaged. We also examined ZMB 5809 (Fig. 36d),
which had its sclerites less disintegrated (Figs 47, 48).
Kükenthal (1924: 53) referred Pleurocorallium confusum to Pleurocoralloides. Bayer
and Cairns (2003: 222) suggested that the species belongs to Acabaria. Moroff (1902a,
b), in his descriptions of the species, mentioned flattened branches; polyps on one side
of the colony; sclerites straight or bent 0.25 mm long spindles; also plate-like sclerites
and crosses present; colony red with yellow polyps. The type seems to be lost. Because
of its flattened branches we consider P. confusum synonymous with M. japonica.
Bayer and Cairns (2003: 222) suggested Pleurocoralloides formosum to belong to
Acabaria. It was described as having polyps with seven spindles per point and six rows in
the collaret; sclerites orange, tentacles ones yellow, axis orange. We consider it a synonym
of M. japonica; the colonies are shown in Fig. 36a, its sclerites are depicted in Figs 49, 50.
Melithaea flabellifera has been described with two variations: M. flabellifera var.
reticulata from Sagami Bay, 80–250 m depth. It differs in having many anastomoses,
and no flattened branches, color orange red, sclerites bigger and more spinose. Depository of material is unknown.
M. flabellifera var. cylindrata from an unknown locality in Japan also lacks flattened branches, color red with yellow polyps, sclerites are less spinose. Two syntypes
are reported to be in Frankfurt, SMF 1260 and 1262, but we could not find these
specimens during a visit.
In northern Japan we found quite a number of specimens: RMNH Coel.
41915–41924. As an example we show the colony of RMNH Coel. 41922 (Fig.
37c) and its sclerites (Figs 51, 52). Here, the smallest colonies are white or yellow,
only RMNH Coel. 41922 is red.
Three specimens were found with extremely slender sclerites: BIK-G224 (Fig. 37a;
sclerites Figs 53, 54), BIK-G226, and RMNH Coel. 41914.

Melithaeidae of Japan (Octocorallia, Alcyonacea) re-examined with descriptions...

69

Melithaea keramaensis sp. n.
http://zoobank.org/1D358214-BC23-4184-82CB-EDF230FD292B
Figures 56a, 57–58, 65
Material examined. Holotype RMNH Coel. 41925 (AKM 1148), off Kerama Isls.,
Okinawa Prefecture, Japan, 26°09.45'N, 127°26.90'E – 26°09.65'N, 127°26.81'E,
85–71 m, R/V Tansei-maru, KT08-33, St. KR-09, Chain Bag Dredge, coll. A.K. Matsumoto, 15 December 2008; paratype RMNH Coel. 41926 (AKM 1139), off Kerama Isls., Okinawa Prefecture, Japan, 26°12'N, 127°30'E, 56–51 m, R/V Tansei-maru,
KT08-33, st. KR-10, coll. A.K. Matsumoto, 15 December 2008.
Description. The holotype is a 12 cm long fragment without holdfast (Fig. 56a).
At the base the stem is 1 cm wide, the end branches are only 1 mm wide. The polyps
are situated laterally on the branches, the calyces hardly project beyond the coenenchyme and most polyps are retracted. Points with slightly bent spindles up to 0.20 mm
long, distal end with more developed tubercles (Fig. 57a). Collaret with bent spindles
up to 0.25 mm long, middle part with more developed tubercles (Fig. 57b). Tentacles
with platelets, the larger ones crescent-shaped with irregular projections (Fig. 57c).
These platelets are up to 0.15 mm long. Pharynx with straight spiny rods, up to 0.05
mm long (Fig. 57d). Coenenchyme with predominantly capstans (Fig. 57e), double
disks (Fig. 57h), and small clubs (Fig. 57f), 0.05–0.08 mm long. Spindles (Fig. 58a)
and disk spindles (Fig. 58b) are also common, 0.10–0.15 mm long. The calyces with
additional leaf clubs, up to 0.15 mm long (Fig. 58c).
Color. Colony red with white calyces and polyps. Coenenchymal sclerites orange,
calyx and polyp sclerites colorless.
Variation. The paratype is very much alike the holotype regarding color and sclerites.
Distribution. The species is only known from the Kerama Islands (Fig. 65).
Etymology. The species is named after its type locality, the Kerama islands.
Remarks. The species mostly resembles M. abyssicola but differs in having longer
disk spindles but shorter normal spindles. It also has more finely sculptured polyp
sclerites.
Melithaea modesta (Kükenthal, 1908)
Figures 56b, 59–62, 65
Acabaria modesta Kükenthal 1908: 197; 1909: 66, figs 73–75, pl. 5 fig. 30 (Sagami
Bay, Japan); 1919: 183; 1924: 79; Hickson 1937: 181.
Not Melithaea modesta (Nutting, 1911) = Melithaea planoregularis (Kükenthal, 1910).
Material examined. Syntype ZMB 5807, Sagami Bay (Japan), 80-250 m (label 600 m),
coll. Doflein 1904/05; previously unidentified museum material: ZMUC ANT-000595,
Okinose, Sagami Sea, 60 fms (86–110 m), coll. Dr. Th. Mortensen, 11 June 1914; ZMUC
ANT-000649, same data as ZMUC ANT-000595; UMUTZ-CnidG-19, Kashiwa-jima
Is. Tosa, Kochi Prefecture, Japan, probably collected by K. Kinoshita during his Kashiwa-
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jima Is. Coral Ground Expedition, June 1909; UMUTZ-CnidG-27, coral ground, Uji
Isls. Satsuma, Kanogshima Prefecture, Japan, ca. 80 fms (114–121 m), Kinoshita leg.
coll. K. Kinoshita, June 1908; AKM 443, Sakai Port, Minabe, Wakayama Prefecture,
ca.33°7445'N, 135°3329'E, shallower than 100 m, lobster-net, coll. A.K. Matsumoto, 1
April 2003; AKM 572, Otsuki, Tosa, Kochi Prefecture, 32°43'N, 132°48'E, 84.75-83.1
m, local fishermen’s boat, Kiryo-maru, coral net, st. 3, coll. A.K. Matsumoto, 7 October
2004; AKM 740, off Sata-misaki Cape, Kagoshima Prefecture, 31°00.50'N, 130°35.09'E
– 31°01.3211'N, 130°34.6509'E, 178-189 m, R/V Tansei-maru, KT07-1, st. SM-2, coll.
A.K. Matsumoto, 23 February 2007; AKM 904, Hachijo Is. Izu Isls., 33°20.9082'N,
139°41.1841'E – 33°21.0775'N, 139°40.4931'E, 213-185 m, R/V Tansei-maru, KT0731, st. 14, coll. A.K. Matsumoto, 26 November 2007; AKM 1575, Takase west, Izu Is.,
Japan, ca. 34°21'N, 138°52'E – 34°26'N, 139°07'E, 221–244 m, R/V Tansei-maru, KT87-19 cruise, St. TW02, large cylindrical dredge, coll. Suguru Ohta, 8 December1987;
AKM 1594, SE off Taito-Saki, Boso, Chiba Prefecture, 35°05.086'N, 140°51.718'E –
35°04.176'N, 140°50.921'E, 975–1027 m, R/V Tansei-maru, KT03-17, St. TS6-3, 3 m
ORE beam trawl, coll. Suguru Ohta, 17 November 2003; AKM 1601, Otsuki, Tosa,
Kochi pref., 32°37.66'N, 132°50.44'E –32°37.56'N, 132°47.88'E, 114 m, local fishermen’s boat, Kiryo-maru, St.1, coll. A.K. Matsumoto, 7 October 2004.
Re-description. Colony branched in one plane with few anastomoses (Fig. 56b).
Points with slightly bent spindles up to 0.25 mm long, distal end with more developed
tubercles (Fig. 59a). Collaret with bent, rather smooth spindles up to 0.30 mm long,
middle part with tubercles (Fig. 59b). Tentacles with platelets, the larger ones crescentshaped (Fig. 59c). These platelets are up to 0.18 mm long. Pharynx with straight spiny
rods, up to 0.05 mm long (Fig. 59d). Coenenchyme with spindles 0.10–0.25 mm
long (Fig. 60), with simple or complex tubercles. The axis has smooth and sparsely
tuberculate rods (Fig. 59e).
Color. Colony white, sclerites colorless.
Variation. ZMUC ANT-000649 showed somewhat longer spindles, up to 0.40
mm long (Figs 61, 62).
Distribution. Pacific side of Japan (Fig. 65); northern limit is Sagami Bay.
Remarks. The species is easily recognized by its white colony color, rather smooth
polyp sclerites, and presence of spindles only.
Melithaea mutsu Minobe, 1929
Figures 56c, 63–64, 65
Melithaea mutsu Minobe 1929: 671, figs 1–2 (Mutsu Bay, Japan).
Material examined. Neotype SMBL-Cni1017, Sai, Mutsu Bay, Aomori Prefecture,
close to Tsugaru Straits between Sea of Japan and NW Pacific, 5 m, coll. M. Nishihira
and Hoshiai, 13 August 1964.
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Figure 56. a Melithaea keramaensis sp. n., RMNH Coel. 41925, holotype b M. modesta, ZMB 5807,
syntype c M. mutsu SMBL-Cni1017.
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Figure 57. Sclerites of Melithaea keramaensis sp. n., RMNH Coel. 41925; a point spindles b collaret
spindles c tentacle sclerites d pharynx rods e axial rod f clubs from coenenchyme g capstans h double disks.

Description. Colony broken up, consisting of three fragments, bushy with few
anastomoses. The largest fragment is 7.3 cm long without holdfast (Fig. 56c). At the
base the stem is 7 mm wide, the end branches are 2 mm wide. The polyps are arranged
randomly, the calyces hardly project beyond the coenenchyme and most polyps are
retracted. Points with slightly bent spindles up to 0.30 mm long, distal end with more
tubercles (Fig. 63a). Collaret with bent spindles up to 0.30 mm long, middle part with
tubercles (Fig. 63b). Pharynx with straight spiny rods, up to 0.05 mm long (Fig. 63c).
Coenenchyme with predominantly spindles, 0.10–0.25 mm long (Figs 63f, 64), with
simple or complex tubercles. Capstans are also present, 0.05–0.10 mm long (Fig. 63e).
The axis has smooth and sparsely tuberculate rods (Fig. 63d).
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Figure 58. Sclerites of Melithaea keramaensis sp. n., RMNH Coel. 41925; a spindles b disk spindles, the
top four seen from the underside c clubs from calyx.
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Figure 59. Sclerites of Melithaea modesta, ZMB 5807, syntype; a point spindles b collaret spindles
c tentacle sclerites d pharynx rod e axial rod.
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Figure 60. Coenenchymal sclerites of Melithaea modesta, ZMB 5807, syntype.
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Figure 61. Sclerites of Melithaea modesta, ZMUC ANT-000649; a point spindles b collaret spindle
c tentacle sclerites d pharynx rods e coenenchymal spindles.
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Figure 62. Coenenchymal sclerites of Melithaea modesta, ZMUC ANT-000649.
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Figure 63. Sclerites of Melithaea mutsu, SMBL-Cni1017, neotype; a point spindles b collaret spindles
c pharynx rod d axial rods e capstans f coenenchymal spindles.
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Figure 64. Coenenchymal sclerites of Melithaea mutsu, SMBL-Cni1017, neotype.
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Figure 65. Distribution of Melithaea keramaensis sp. n. (*), M. modesta (●), and M. mutsu (■).

Color. Colony red, sclerites orange.
Distribution. Only known from the northern tip of the main island of Japan,
Honshu Is. (Fig. 65).
Remarks. The tentacle platelets were missing. The description and images provided by
Minobe are inadequate to identify melithaeids and we were unable to find the depository
of the material. As Minobe’s material was collected near Sai, as is our material, we concluded that we have the same species and designated a neotype here. The species is similar
to M. corymbosa, but lacks clubs in the calyces and disk spindles in the coenenchyme.
Melithaea nodosa Wright & Studer, 1889
Figures 66a–c, 67–69, 74
Melitodes nodosa: Wright and Studer 1889: 178, pl. 40 fig. 10 (off New Hebrides, Hyalonema Ground Japan); Kükenthal 1919: 141; 1924: 57.
Acabaria nodosa: Hickson 1937: 178.
Not Melitodes nodosa: Thomson 1911: 876 (South Africa).
Material examined. Syntype, BMNH 1947.3.22.6, New Hebrides, Challenger st.
177, 60-120 fms (86-219 m), dried sclerites, coll. Prof. S.J. Hickson; syntype, BMNH
89.5.27.117, Hyalonema-Ground (Nishi-no yodomi), South of Japan, 35°11'N,
139°28'E, Challenger st. 232, 345 fms (631 m), 12 May 1875, figured specimen (=
Acabaria nodosa Prof. Hickson), old label book 2, p. 12; syntype, BMNH 89.5.27.118
Hyalonema-ground (Nishi-no yodomi), south of Japan, 35°11'N, 139°28'E, Challenger
st. 232, 345 fms (631 m), bottom green mud, 12 May 1875, figured specimen (=
Acabaria nodosa Prof. Hickson), old label book 2, p. 12.
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Re-description. BMNH 89.5.27.117 (Fig. 66b): Points with slightly bent spindles up to 0.20 mm long, distal end with more developed tubercles (Fig. 67a). Collaret
with bent spindles up to 0.25 mm long, middle part with more developed tubercles
(Fig. 67b). Tentacles with platelets, the larger ones crescent-shaped with irregular projections (Fig. 67c). These platelets are up to 0.10 mm long. Pharynx with straight spiny
rods, up to 0.035 mm long (Fig. 67d). Coenenchyme with spindles (Fig. 67e) and
unilaterally spinose spindles (Fig. 67f), 0.08-0.23 mm long, with simple tubercles. The
calyces with additional clubs, up to 0.20 mm long (Fig. 67g).
Color. Reddish brown, polyps yellow, axis yellowish-red; reddish nodes. Sclerites yellow, those of the polyps a bit paler, the smallest tentacle and the pharynx sclerites colorless.
Variation. BMNH 89.5.27.118 (Figs 66c; 68) and BMNH 1947.3.22.6 (Fig.
66a) have similar color patterns, BMNH 1947.3.22.6 has wider coenenchymal sclerites (Fig. 69).
Distribution. New Hebrides, Sagami Bay (Fig. 74).
Remarks. Wright and Studer (1889) mentioned that the colony may have been
about 130 mm in height and 60 to 80 mm in diameter. Only BMNH 89.5.27.117
has this size (Fig. 66b), BMNH 89.5.27.118 is much smaller (Fig. 66c), BMNH
1947.3.22.6 consists of only a few fragments (Fig. 66a). Based on these colony sizes we
conclude that these authors used BMNH 89.5.27.117 for their description.
Melithaea oyeni sp. n.
http://zoobank.org/B848183E-DBDF-4F34-8F82-020D4B2ED3FE
Figures 66d, 70–71, 74
Material examined. Holotype RMNH Coel. 41927 (AKM 408), Watari-se bank,
off Izu Isls., 34°02.8620'N, 138°54.8090'E – 34°02.9190'N, 138°54.6810'E, 101.1106.2 m, R/V Tansei-maru, KT04-06 cruise, St.WS-2, 1m ORI Dredge, coll. A.K.
Matsumoto, 30 April 2004; paratype RMNH Coel. 41928 (AKM 1606), Takase
West, Izu Ridge, 34°26.5'N, 139°07.2'E, 104–127 m, R/V Tansei-maru, KT87-19, St.
TW1, coll. S. Ohta, 8 December 1987.
Description. The holotype is a 8 cm long fragment with holdfast (Fig. 66d). At
the base the stem is 3 mm wide, the end branches are only 1 mm wide. The polyps
are situated bilaterally on the branches, the calyces are dome-shaped, and most polyps
are expanded. Points with slightly bent spindles up to 0.20 mm long, distal end with
leaves (Fig. 70a). Collaret with bent spindles up to 0.30 mm long, middle part with
more developed tubercles (Fig. 70b). Tentacles with platelets, the larger ones crescentshaped with irregular projections (Fig. 70c). These platelets are up to 0.15 mm long.
Pharynx with straight spiny rods, up to 0.05 mm long (Fig. 70d). Coenenchyme with
predominantly capstans, double disks (Fig. 70f) and disk spindles (Figs 70g, 71c),
0.05–0.15 mm long, and small clubs (Fig. 71a), up to 0.10 mm long. Spindles are
also present, 0.10-0.25 mm long, with simple tubercles (Fig. 71d). The calyces with
additional clubs, up to 0.15 mm long (Fig. 71b).
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Color. Colony orange with yellow polyps, coenenchymal sclerites orange, polyp
ones yellow.
Variation. RMNH Coel. 41928 has similar sclerites and color.
Distribution. Off the Izu Islands (Fig. 74)
Etymology. The species is named after Mr. T.J.G.M. van Oyen (NBC) in appreciation of the many microscope slides he prepared for the second author.
Remarks. The species mostly resembles Melithaea abyssicola but has overall somewhat larger sclerites, a difference difficult to notice when not having both species at
hand. However, the double disks of M. oyeni sp. n. are strikingly different, much wider
than those of M. abyssicola (compare Fig. 70f with Fig. 3b).
Melithaea ryukyuensis sp. n.
http://zoobank.org/40A013FB-10E2-4CD0-B899-F911524F59FF
Figures 66e, 72–73, 74
Melithaea sp. A: Aguilar-Hurtado et al. 2012: 62, fig. 5 (Okinawa).
Material examined. Holotype UMUTZ-CnidG-32, Nakagusuku Bay, Okinawa Prefecture, Japan, diving, 16 April 1901; paratypes, UMUTZ-CnidG-254, same data as holotype; UMZC I.36300, S.W. Japan. T. Mizobuchi (purchased). Reg. Jan. 31.1903, 16.
Description. The holotype is a 14.5 cm long fragment without holdfast (Fig. 66e). At
the base the stem is 15 mm wide, the end branches are only 1 mm wide. The polyps are
situated on one side of the colony, the calyces hardly project beyond the coenenchyme,
and most polyps are retracted. Points with slightly bent spindles up to 0.10 mm long,
distal end with more developed tubercles (Fig. 72a). Collaret with bent spindles up to 0.15
mm long, middle part with more developed tubercles (Fig. 72b). Tentacles with platelets,
the larger ones crescent-shaped with irregular projections (Fig. 72c). These platelets are up
to 0.10 mm long. Pharynx with straight spiny rods, up to 0.05 mm long (Fig. 72d). Coenenchyme with predominantly capstans (Fig. 73a, d), double disks (Fig. 73b) and disk
spindles (Fig. 73c), 0.05–0.10 mm long, and small clubs with rounded heads, 0.05 mm
long (Fig. 72f). Spindles are also present, 0.10–0.20 mm long, with complex tubercles
(Fig. 73e). The calyces with additional clubs, up to 0.14 mm long (Fig. 72g). The axis has
smooth and sparsely tuberculate rods (Fig. 72e).
Color. Colony orange with yellow polyps. Part of calyx sclerites and all polyp
sclerites yellow, all others orange.
Distribution. Okinawa, Japan (Fig. 74).
Remarks. The material of UMUTZ-CnidG-32 was probably collected during the
Ryukyu (= Okinawa) expedition by K. Mitsukuri and I. Ikeda, in April, 1901. UMZC
I.36300 is dried material. According to us this is Melithaea sp. A of Aquilar-Hurtado
et al. (2012) as the sclerite images given by them resemble ours. Melithaea ryukyuensis
mostly resembles M. abyssicola, which has overall larger sclerites but much smaller
spindles in the coenenchyme.
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Figure 66. a Melithaea nodosa, BMNH 1947.3.22.6 b BMNH 89.5.27.117 c BMNH 89.5.27.118
d M. oyeni sp. n., RMNH Coel. 41927 e M. ryukyuensis sp. n., UMUTZ-CnidG-32.
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Figure 67. Melithaea nodosa, BMNH 89.5.27.117; a point spindles b collaret spindles c tentacle sclerites
d pharynx rod e coenenchymal spindles f unilaterally spinose spindles g clubs from calyx.
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Figure 68. Melithaea nodosa, BMNH 89.5.27.118; a point spindles b collaret spindles c tentacle sclerites
d pharynx rods e coenenchymal spindles f unilaterally spinose spindles g clubs from calyx.
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Figure 69. Melithaea nodosa, BMNH 1947.3.22.6; a point spindles b collaret spindles c tentacle sclerites
d coenenchymal spindles e unilaterally spinose spindles f clubs from calyx.
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Figure 70. Melithaea oyeni sp. n., RMNH Coel. 41927; a point spindles b collaret spindles c tentacle
sclerites d pharynx rods e axial rod f double disks g disk spindles.
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Figure 71. Melithaea oyeni sp. n., RMNH Coel. 41927; a clubs from coenenchyme b clubs from calyx
c disk spindles d spindles.
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Figure 72. Melithaea ryukyuensis sp. n., UMUTZ-CnidG-32; a point spindles b collaret spindles c tentacle sclerites d pharynx rod e axial rod; f clubs from coenenchyme g clubs from calyx.
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Figure 73. Melithaea ryukyuensis sp. n., UMUTZ-CnidG-32; a captans b double disks c disk spindles
d irregular capstan e spindles.
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Figure 74. Distribution of Melithaea nodosa (*), M. oyeni sp. n. (●), and M. ryukyuensis sp. n. ().

Melithaea sagamiensis sp. n.
http://zoobank.org/FD9CFBAD-842A-4D90-91D3-01DD11B687A4
Figures 75a–b, 76–81, 86
Material examined. Holotype RMNH Coel. 41929 (AKM 840a), east of Jogashima Spur, 35°03.52'N, 139°37.43'E – 35°04.17'N, 139°37.52'E, 397–286 m, R/V
Tansei-maru, KT07-31, st.8, coll. A.K. Matsumoto, 25 November 2007; paratypes:
ZMUC ANT-000657, Sagami Bay, Okinose, 200 fms (286–366 m), coll. Mortensen, 1 July 1914; ZMUC ANT-000660, same data as ZMUC ANT-000657; RMNH
Coel. 41930 (AKM 243), south of Mera-se-minami Knoll, Sagami Bay, 34°54.8'N,
139°39.7'E – 34°54.8'N, 139°39.9'E, 312–348 m, R/V Shinyo-maru, St. 10, coll.
A.K. Matsumoto, 18 October 2003; RMNH Coel. 41931 (AKM 244), same data
as RMNH Coel. 41930; RMNH Coel. 41932 (AKM 247), south of Mera-se Minami Knoll, 34°54.8'N, 139°39.7'E – 34°54.8'N, 139°39.9E, 315-365 m, R/V Shinyomaru, coll. A.K. Matsumoto, 18 October 2003; RMNH Coel. 41933 (AKM 593),
Entrance of Otsuchi-bay, Iwate Prefecture, 39°21.858'N, 141°59.972'E, 65.6 m, R/V
Yayoi, 1 m biological dredge, coll. A.K. Matsumoto, 12 September 2005; RMNH
Coel. 41934 (AKM 835), off Sendai, Miyagi Prefecture, depth over 100 m, trawl,
coll. Hagihara, June 2007; RMNH Coel. 41935 (AKM 1605), west off Izu-Oshima,
Sagami Sea, 410–440 m, R/V Hakuho-maru, KH-78-05, st. BS8, 2 m S.-A. beam
trawl, coll. S. Ohta, 9 December 1978; BMNH 62.7.16.62(61?), off Okushiri Is., 3
miles off shore, Sea of Japan, 41°59'N, 138°30'E, 25-30 feet.
Description. The holotype (RMNH Coel. 41929) consists of a number of branches
probably belonging to one colony broken up while collecting (Fig. 75a). The largest frag-
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ment is 2.8 cm long. A holdfast or anastomoses are not present. The polyps are situated
on one side of the colony. The calyces are dome-shaped, about 0.5 mm high and 1 mm
wide; most polyps are retracted. Points with slightly bent spindles up to 0.25 mm long,
distal end with more developed tubercles (Fig. 76a). Collaret with bent spindles up to
0.40 mm long, middle part with more developed tubercles (Fig. 76b). Tentacles with
platelets, the larger ones crescent-shaped (Fig. 76c). These platelets are up to 0.15 mm
long and have almost no tuberculation. Pharynx with straight spiny rods, up to 0.05 mm
long (Fig. 76d). Coenenchyme with capstans 0.05-0.07 mm long, unilaterally spinose
spindles (Fig. 77b), small clubs of the same length as the capstans, and spindles 0.10-0.20
mm long (Fig. 77a); all with simple tubercles. The calyces with additional leaf clubs, up
to 0.15 mm long (Fig. 76e).
Color. White, all sclerites colorless.
Variation. The paratypes are also fragmented. RMNH Coel. 41930, ZMUC
ANT-000657 and ZMUC ANT-000651 are also white. ZMUC ANT-000660,
RMNH Coel. 41931 and RMNH Coel. 41932 are yellow with yellow sclerites.
BMNH 62.7.16.62(61?), RMNH Coel. 41934 and RMNH Coel. 41933 came from
northern Japan, all three being red and from shallower depth. RMNH Coel. 41931
has somewhat more developed sclerites (Figs 78, 79).
Distribution. Pacific side of Japan; Sagami Bay, off Sendai (Miyagi Prefecture),
Otsuchi Bay (Sanriku, Iwate Prefecture); and Sea of Japan side, off Okushiri Is. (Fig. 86).
Etymology. The species is named after the type locality, Sagami Bay.
Remarks. We included BMNH 62.7.16.62(61?) in Melithaea sagamiensis sp. n.
despite its slightly different sclerites (Figs 80, 81). We were not certain about the collection number, hence the “62(61)?”.
Melithaea satsumaensis sp. n.
http://zoobank.org/5A1437CD-CE23-4E8F-B4AE-912F92548718
Figures 75c, 82–83, 86
Material examined. Holotype RMNH Coel. 41936 (AKM 743), off Sata-misaki
Cape, Kagoshima Prefecture, Japan, 30°56.0025'N, 130°44.2299'E – 30°56.2953'N,
130°43.3981'E, 116-120 m, R/V Tansei-maru, KT07-1 cruise, St. SM-1, Chain Bag
Dredge, coll. A.K. Matsumoto, 23 February 2007.
Description. The holotype is a 16.5 cm long colony with holdfast (Fig. 75c).
At the base the stem is 10 mm wide, the end branches are only 1 mm wide. On
the lower half of the colony the polyps are situated on one side of the colony; the
upper part has polyps all around the branches. The calyces are dome-shaped, and
most polyps are expanded. Points with slightly bent spindles up to 0.20 mm long,
distal end with more developed tubercles (Fig. 82a). Collaret with bent spindles up
to 0.30 mm long, middle part with more developed tubercles (Fig. 82b). Tentacles
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with platelets, the larger ones crescent-shaped with irregular projections (Fig. 82c).
These platelets are up to 0.15 mm long. Pharynx with straight spiny rods, up to 0.05
mm long (Fig. 82d). Coenenchyme with predominantly capstans (Fig. 82f), double
disks (Fig. 82g), and unilaterally foliate spheroids (Fig. 83b), 0.05–0.15 mm long,
and small clubs (Fig. 82h), up to 0.10 mm long. Spindles are also present, 0.10-0.25
mm long, with simple or complex tubercles (Fig. 83c). The calyces with additional
clubs, up to 0.15 mm long (Fig. 83a). The axis has smooth and sparsely tuberculate
rods (Fig. 82e).
Color. Colony orange with yellow polyps, coenenchymal sclerites orange, polyp
ones yellow.
Distribution. Off Cape Sata misaki, Kagoshima Prefecture (Fig. 86).
Etymology. The species is named after the type locality, Satsuma, the old name of
Kagoshima Prefecture.
Remarks. This species is unique by its unilaterally foliate spheroids and spindles
with complex tubercles.
Melithaea suensoni sp. n.
http://zoobank.org/75964162-7435-4643-BE6B-A8837CA1C91D
Figures 75d, 84–85, 86
Material examined. Holotype ZMUC ANT-000565, off Nagasaki, 32°22'N,
128°42'E, 170 fms (311 m), 25 December 1900, coll. Suenson.
Description. Colony branched in one plane, with slender branches (Fig. 75d).
Points with slightly bent spindles up to 0.30 mm long, distal end with more developed
tubercles or leaves (Fig. 84a). Collaret with bent spindles up to 0.35 mm long, middle
part with more developed tubercles (Fig. 84b). Tentacles with platelets, the larger ones
crescent-shaped with irregular projections (Fig. 84c). These platelets are up to 0.15
mm long. Pharynx with straight spiny rods, up to 0.05 mm long (Fig. 84d). Coenenchyme with capstans (Fig. 84e) and disk spindles (Figs 84f, 85c), 0.05–0.15 mm long,
and small clubs of similar length (Fig. 84g). Spindles are also present, 0.15–0.30 mm
long, with simple or complex tubercles (Fig. 85b). The calyces with additional clubs,
up to 0.20 mm long (Fig. 85a).
Color. White with orange calyces and polyps. Sclerites of calyces and polyps faint
pink, all others colorless.
Distribution. Off Nagasaki, East China Sea (Fig. 86).
Etymology. The species is named after the collector, E. Suenson, who belonged
to the Telegraph company Great Nordic Ltd. (Store Nordiske), established in 1869 at
Denmark (Matsumoto 2014, 2015).
Remarks. This species resembles M. sagamiensis sp. n., but differs by its thicker
coenenchymal spindles.
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Figure 75. a Melithaea sagamiensis sp. n., RMNH Coel. 41929 b RMNH Coel. 41931 c M. satsumaensis
sp. n. RMNH Coel. 41936 d M. suensoni sp. n. ZMUC ANT-000565.
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Figure 76. Sclerites of Melithaea sagamiensis sp. n., RMNH Coel. 41929; a point spindles b collaret
spindles c tentacle sclerites d pharynx rods e clubs from calyx.
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Figure 77. Sclerites of Melithaea sagamiensis sp. n., RMNH Coel. 41929; a spindles b unilaterally
spinose spindles.
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Figure 78. Sclerites of Melithaea sagamiensis sp. n., RMNH Coel. 41931; a point spindles b collaret
spindle c tentacle sclerites d pharynx rod e clubs from coenenchyme f clubs from calyx.
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Figure 79. Sclerites of Melithaea sagamiensis sp. n., RMNH Coel. 41931; a unilaterally spinose spindles
b spindles.
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Figure 80. Sclerites of Melithaea sagamiensis sp. n., BMNH 62.7.16.62(61?); a point spindles b collaret
spindles c tentacle sclerites d pharynx rod e capstans f clubs from calyx.
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Figure 81. Sclerites of Melithaea sagamiensis sp. n., BMNH 62.7.16.62(61?); a unilaterally spinose
spindles b spindles.
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Figure 82. Sclerites of Melithaea satsumaensis sp. n., RMNH Coel. 41936; a point spindles b collaret
spindles c tentacle sclerites d pharynx rods e axial rod f capstans g double disks h clubs from coenenchyme.
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Figure 83. Sclerites of Melithaea satsumaensis sp. n., RMNH Coel. 41936; a clubs from calyx b unilaterally foliate spheroids c spindles.
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Figure 84. Sclerites of Melithaea suensoni sp. n., ZMUC ANT-000565; a point spindles b collaret spindles
c tentacle sclerites d pharynx rods e capstans f disk spindles g clubs from coenenchyme.
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Figure 85. Sclerites of Melithaea suensoni sp. n., ZMUC ANT-000565; a clubs from calyx b spindles
c disk spindles.
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Figure 86. Distribution of Melithaea sagamiensis sp. n. (*), BMNH 62.7.16.62(61?) (♦), M. satsumaensis
sp. n. (●), and M. suensoni sp. n. ().

Melithaea tanseii sp. n.
http://zoobank.org/8D2D051B-0B90-4BF4-9716-7C83B5652A47
Figures 87a, 88–89, 98
Material examined. Holotype RMNH Coel. 41937 (AKM 948), Toshima Is., Izu
Isls., 34°33.1102'N, 139°17.4102'E – 34°33.6524'N, 143 m, R/V Tansei-maru,
KT07-31 (Kuramochi leg.) St. 22 (L-3-100), coll. A.K. Matsumoto; paratype: RMNH
Coel. 41938 (AKM 941) Toshima Is., Izu Isl, 34°34.4640'N, 139°18.3760'E –
34°33.5601'N, 139°17.8631'E, 152–198 m, R/V Tansei-maru, KT07-31 (Kuramochi
leg.) St. 21 (L-3-200), coll. A.K. Matsumoto.
Description. The holotype (RMNH Coel. 41937) consists of a large number of
branches probably belonging to one colony broken up while collecting (Fig. 87a). The
largest fragment, with the holdfast, is 6.5 cm long. The stem is 10 mm long and 3 mm
wide; branching is in one plane. A few anastomoses are present. The polyps are situated
on one side of the colony. The calyces are dome-shaped, about 0.5 mm high and 1 mm
wide. Many polyps are expanded. Points with slightly bent spindles up to 0.20 mm
long, distal end with more developed tubercles (Fig. 88a). Collaret with bent spindles
up to 0.25 mm long, middle part with more developed tubercles (Fig. 88b). Tentacles
with platelets, the larger ones crescent-shaped (Fig. 88c). These platelets are up to 0.15
mm long. Pharynx with straight spiny rods, up to 0.05 mm long (Fig. 88d). Coenenchyme with capstans (Fig. 89a) 0.05–0.07 mm long, several slightly unilaterally foliate
(Fig. 89b), unilaterally foliate spindles (Fig. 89c), small clubs of the same length as the
capstans (Fig. 88e); spindles 0.10–0.25 mm long (Fig. 89d); all with simple tubercles.
The calyces with additional clubs, up to 0.20 mm long (Fig. 88f).
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Color. Colony white with the larger yellowish nodes shining through the coenenchyme. All sclerites colorless.
Distribution. Izu Isls (Fig. 98).
Etymology. The species is named after the R/V Tansei-maru.
Remarks. The paratype (RMNH Coel. 41938) is just a fragment of colony, only
three cm long with characters alike those of the holotype. The species mostly resembles M. tenuis but differs in having much wider coenenchymal spindles, up to 0.07
mm wide, twice as wide as in M. tenuis, in which they are only 0.03 mm wide. A few
spindles in M. tenuis are wider, mainly caused by the spindles having bigger tubercles.
Another difference is the slightly bigger capstans in the new species, but this is only
noticeable when comparing both species at once.
Melithaea tenuis (Kükenthal, 1908)
Figures 87b, 90–91, 98
Acabaria tenuis: Kükenthal 1908: 195; Kükenthal 1909: 61, figs 64–67, pl. 5 fig. 27
(Sagami Bay, Okinose Bank); Kükenthal 1919: 183; Kükenthal 1924: 78; Aurivillius 1931: 24 (Sagami Bay, 400 fms); Hickson 1937: 177.
Acabaria sp. aff. tenuis: Aurivillius 1931: 25, fig. 3 (Sagami Bay, 200 m).
Not Acabaria tenuis: Nutting 1911: 45 (Indonesia).
? Acabaria tenuis: Rho et al. 1980: 53 (Korea Strait).
Material examined. Syntype ZMB 5799, Sagami Bay (Japan), 600 m (label 60250 m), coll. Doflein,1904/05; previously unidentified museum material: BMNH
1921.10.26.9-2, Misaki, Sagami Bay, 200 fms (286–366 m), coll. A.V. Insole, May
1921; BMNH 1921.10.26.7, same data as BMNH1921.10.26.9-2; ZMUC ANT000593, Sagami Bay, 400 fms, coll. Dr. Th. Mortensen, 2 July 1914; ZMUC ANT000594, Sagami Bay, Japan, 80–120 fms (114–219 m), coll. Dr. Th. Mortensen,
6–19 June 1914; ZMUC ANT-000661, Sagami Sea, 300 fms (429–549 m), coll. Dr.
Th. Mortensen, 29 June 1914; ZMUC ANT-000656, off Misaki Biological Station,
Sagami Bay, 200 fms (286–366 m), coll. Dr. Th. Mortensen, 30 June 1914; ZMUC
ANT-000651, off Misaki, Sagami Bay, ca. 250 fms (ca. 358–457 m), coll. Dr. Th.
Mortensen, 10 June 1914; UMUTZ-CnidG-16, near Doketsuba, Sagami Bay, 170180 hiro (243–272 m), coll. Kuma Aoki, 12 August 1895; UMUTZ-CnidG-198,
Mera-no-hai-dashi-Oise line, Sagami Bay, 350 fms (500–529 m), coll. H. Matsumoto
and H. Chiba, 21 July 1913; UMUTZ-CnidG-233, Gokeba, Sagami Bay, 150-20
hiro (227–29 m), coll. Kuma Aoki, 18 June 1902; AKM 142, East China Sea, R/V
Tanisei-maru, KT02-03, st.E-5-1, 1 m Dredge, 19 April 2002; AKM 234, south of
Mera-se Bank, Sagami-bay, 34°60.0'N, 139°40.2'E – 35°0.0'N, 139°40.3'E, 97–108
m, 17 October 2003; AKM 235, same data as AKM 234; AKM 413, Watari-se bank,
Off Izu Isls., 34°02.8620'N, 138°54.8090'E – 34°02.9190'N, 138°54.6810'E, 101.1-
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106.2 m, R/V Tansei-maru, KT04-06, st. WS-2, 1 m ORI dredge, coll. A.K. Matsumoto, 30 April 2004; RMNH Coel. 41939 (AKM 414), same data; AKM 415,
same data; AKM 421, same data; AKM 422, same data; RMNH Coel. 41940 (AKM
521), Otsuki, Tosa, Kochi prefecture, 132°50.44'E 32°37.66'N, – 132°47.88'E
32°37.56'N, 114 m, local fishermen’s boat Kiryo-maru, St. 1, coral net, coll. A.K. Matsumoto, 7 October 2004; AKM 663, off Tanabe, Wakayama Prefecture, 33°39.05'N,
135°09.89'E – 33°38.96'N, 135°10.16'E, 170.3-173.1 m, R/V Tansei-maru, KT0530, st. TN-1 (1), coll. A.K. Matsumoto 26 November 2005; RMNH Coel. 41942
(AKM 664), same data as AKM663; AKM 670, off Tanabe, Wakayama Prefecture,
33°39.02'N, 135°09.89'E – 33°39.03'N, 135°09.07'E, 169.8-172.5 m, R/V Tansei-maru, KT05-30, TN-1 (2), coll. A.K. Matsumoto, 26 November 2005; AKM
745, off Satamisaki Cape, Kagoshima Prefecture, 30°56.0025'N, 130°44.2299'E –
30°56.2953'N, 130°43.3981'E, 116-120 m, R/V Tansei-maru, KT07-1, st.SM-1,
Chain Bag Dredge, coll. A.K. Matsumoto, 23 February 2007; RMNH Coel. 41943
(AKM 980), Tsukura-se bank, Kagoshima Prefecture, East China Sea, 31°18.95'N,
129°46.15'E – 31°18.50'N, 129°45.96'E, 154–155 m, R/V Tansei-maru, KT08-3, St.
NM05, ORI-TI Chain Bag Dredge, coll. A.K. Matsumoto, 6 March 2008; AKM
983, same data as RMNH Coel. 41943; AKM 1222, off Takarajima Is., Tokara Isls,
East-China Sea, 29°05.29'N, 129°10.43'E, 334 m, R/V Tansei-maru, KT07-21, st.
DT0203-1, Chain Bag Dredge, coll. Yokose, 31 August 2007; AKM 1230, same data
as AKM1222; AKM 1598, Otsuki, Tosa, Kochi Prefecture, 32°37'N, 132°50'E, 114
m, local fishermen’s boat Kiryo-maru, st. 1, coll. A.K. Matsumoto, 7 October 2004;
AKM 1600, Otsuki, Tosa, Kochi Prefecture, 32°43.08'N, 132°48.06'E – 32°43.12'N,
132°47.68'E, 84.75-83.1 m, local fishermen’s boat Kiryo-maru, st. 3, coll. A.K. Matsumoto, 7 October 2004.
Re-description. Colony branched in one plane, with slender branches (Fig. 87b).
Points with slightly bent spindles up to 0.15 mm long, distal end with more developed
tubercles (Fig. 90a). Collaret with bent spindles up to 0.20 mm long, middle part with
more developed tubercles (Fig. 90b). Tentacles with platelets, the larger ones crescentshaped with irregular projections (Fig. 90c). These platelets are up to 0.15 mm long.
Pharynx with straight spiny rods, up to 0.05 mm long (Fig. 90d). Coenenchyme with
capstans (Fig. 91c), about 0.05 mm long, small clubs of the same length (Fig. 91a);
unilaterally spinose spheroids and unilaterally spinose spindles up to 0.10 mm long
(Fig. 91d); spindles are also present, 0.10–0.18 mm long (Fig. 91e). The calyces with
additional clubs, up to 0.15 mm long (Figs 90e, 91b).
Color. Colony red with white/yellow polyps, polyp sclerites colorless or yellow,
all others orange.
Variation. Colonies can be yellow with all sclerites yellow or white with all sclerites colorless.
Distribution. Sagami Bay, and now South to East China Sea (Fig. 98).
Remarks. We did not examine ZMB 5805, syntype, Okinose Bank (Japan), 80–
250 m, coll. Doflein 1904/05 because the material consists of only small fragments.
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Melithaea tokaraensis sp. n.
http://zoobank.org/C8884567-77B9-49B1-82DA-155636E44F72
Figures 87c, 92–93, 98
Material examined. Holotype RMNH Coel. 41941 (AKM 1212), 28°54.90'N,
129°04.09'E, off Yokoate-jima, Tokara Islands, East China Sea, 395 m, R/V Tansei-maru, KT07-21, St. DY0205, Chain Bag Dredge, coll. Dr. H. Yokose, 30 August 2007.
Description. Colony branched in one plane, broken up while collecting (Fig. 87c).
The largest fragment being 12 cm long. The larger nodes are swollen and clearly visible.
The polyps are situated on one side of the colony. The calyces are dome-shaped, about
0.5 mm high and 1 mm wide. Points with slightly bent spindles up to 0.25 mm long,
distal end more tuberculate (Fig. 92a). Collaret with bent spindles up to 0.35 mm
long, middle part with more developed tubercles (Fig. 92b). Tentacles with platelets,
the larger ones crescent-shaped with irregular projections (Fig. 92c). These platelets
are up to 0.15 mm long. Pharynx with straight spiny rods, up to 0.05 mm long (Fig.
92d). Coenenchyme with predominantly capstans, double disks (Fig. 93b) and disk
spindles (Fig. 93c), 0.05–0.15 mm long, and small clubs (Fig. 92f), up to 0.10 mm
long. Spindles are also present, 0.10–0.30 mm long, mostly with simple tubercles (Fig.
93d). The calyces with additional clubs, up to 0.25 mm long (Fig. 93a). The axis has
smooth and sparsely tuberculate rods (Fig. 92e).
Color. Colony red, all sclerites orange.
Distribution. Only known from off the Tokara Islands. (Fig. 98).
Etymology. The species is named after the type locality, the Tokara Islands.
Remarks. The species resembles M. abyssicola sp. n., M. oyeni sp. n., and M. satsumaensis sp. n., but differs in having rather smooth polyp sclerites and long calyx clubs.
Melithaea undulata (Kükenthal, 1908)
Figures 87d–e, 94–97, 98
Acabaria undulata Kükenthal 1908: 196; 1909: 63, figs 68–69, pl. 5 fig. 28, pl. 7 figs
40–43 (Japan); 1919: 179; 1924: 76; Hickson 1937: 181.
? Acabaria undulata; Rho et al. 1980: 54 (Korea Strait); Song 2000: 121 (Korea Strait).
Material examined. Holotype ZMB 5803, Sagami Bay, Japan, 700 m, coll. Doflein,
1904/05; previously unidentified museum material: ZMUC ANT-000592, Sagami
Sea, Japan, 500 fms (715-914 m), coll. Dr. Th. Mortensen, 25 June 1914; BMNH
1921.10.26.9-1, BMNH 1921.10.26.9-2, Misaki, Sagami Bay, 200 fms (286-366
m), coll. A.V. Insole, May 1921; MZS-Cni57, Sagami Bay, 200 m, coll. Doederlein. UMUTZ-CnidG-14, Niijima Is., Izu Isls., coll. sp. no. 80, 22 April; UMUTZCnidG-20, Dokesuba, Sagami Bay, 130 hiro (186–196 m), coll. Kuma Aoki, 9 August 1897; UMUTZ-CnidG-234, Mochiyama, Sagami Bay, 400 hiro (572–604 m),
possibly coll. Kuma Aoki; AKM 502, Ose-zaki, Suruga Bay, 137–155 m, coll. K.
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Figure 87. a Melithaea tanseii sp. n., holotype RMNH Coel. 41937 b M. tenuis syntype ZMB 5799
c M. tokaraensis sp. n. RMNH Coel. 41941 d M. undulata holotype ZMB 5803 e RMNH Coel. 42030.
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Figure 88. Sclerites of Melithaea tanseii sp. n., RMNH Coel. 41937; a point spindle b collaret spindles
c tentacle sclerites d pharynx rods e clubs from coenenchyme f clubs from calyx.
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Figure 89. Sclerites of Melithaea tanseii sp. n., RMNH Coel. 41937; a capstans b unilaterally foliate
capstans c unilaterally foliate spindles d spindles.
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Figure 90. Sclerites of Melithaea tenuis, ZMB 5799; a point spindles b collaret spindles c tentacle sclerites
d pharynx rods e clubs from calyx.
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Figure 91. Sclerites of Melithaea tenuis, ZMB 5799; a clubs from coenenchyme b clubs from calyx c
capstans d unilaterally foliate spheroids and spindles e spindles.
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Figure 92. Sclerites of Melithaea tokaraensis sp. n., RMNH Coel. 41941; a point spindles b collaret
spindles c tentacle sclerites d pharynx rod e axial rod f clubs from coenenchyme.
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Figure 93. Sclerites of Melithaea tokaraensis sp. n., RMNH Coel. 41941; a clubs from calyx b double
disk c disk spindles d spindles.
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Figure 94. Sclerites of Melithaea undulata, ZMB 5803; a point spindles b collaret spindles c tentacle
sclerites d pharynx rods e axial rod.

Kitazawa, 22 July, 2004; RMNH Coel. 42030 (AKM 724), off Tanega-shima Is.,
East China Sea, 30°24.62'N, 131°08.46'E – 30°24.95'N, 131°08.32'E, 468-502 m,
R/V Tansei-maru, KT07-1, st. TN-3, 1 m biological dredge, coll. A.K. Matsumoto, 23
February 2007; AKM 1034, Koshiki Knoll, off Kagoshima, East China Sea, 31°36'N,
129°19'E, 497-535 m, R/V Tansei-maru, KT08-3, st. KS-01, coll. A.K. Matsumoto, 6
March, 2008; AKM 1591, Danzyo-Basin, East China Sea, 31°58.02'N, 129°02.28'E
– 31°59.30'N, 129°01.19'E, 711-801 m, R/V Tansei-maru, KT00-17, St. DZ-1, ORE
Beam Trawl of 3 m span, coll. Suguru Ohta, 12 December 2000; AKM 1592, same
data as AKM1591; AKM 1593, South East off Taito-saki Cape, Boso Peninsula,
35°05.086'N, 140°51.718'E – 35°04.176'N, 140°50.92'E, 975-1027 m, R/V Tanseimaru, KT03-17, st. TS6-3, coll. S. Ohta, 17 November 2003; AKM 1599, south off
Daio-zaki Cape, Kumano-nada, 34°05'N, 136°51'E, R/V Tanisei-maru, KT94-07, st.
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Figure 95. Coenenchymal sclerites of Melithaea undulata, ZMB 5803; a clubs b capstans c spindles.

KN25, 25 May 1994, 475-494 m, coll. S. Ohta; AKM 1604, west off Izu-Oshima,
Sagami Bay, 139°15.0'E 34°40.4'N, 415-440 m, R/V Hakuho-maru, KH-78-05, st.
BS8, 2 m S.-A. beam trawl (on label), 7 December 1978.
Re-description. Colony branched in two parallel planes. Points with slightly bent
spindles up to 0.25 mm long, distal end with more developed tubercles (Fig. 94a).
Collaret with bent spindles up to 0.30 mm long, middle part with more developed tu-
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Figure 96. Sclerites of Melithaea undulata, RMNH Coel. 42030; a point spindles b collaret spindles
c tentacle sclerites d pharynx rod e axial rod f clubs from coenenchyme g capstans of coenenchyme.
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Figure 97. Sclerites of Melithaea undulata, RMNH Coel. 42030; a clubs from calyx b unilaterally
spinose spindles c spindles.
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Figure 98. Distribution of Melithaea tanseii sp. n. (*), M. tenuis (●), M. tokaraensis sp. n. (), and
M. undulata (□).

bercles (Fig. 94b). Tentacles with platelets, the larger ones crescent-shaped (Fig. 94c).
These platelets are up to 0.15 mm long. Pharynx with straight spiny rods, up to 0.05
mm long (Fig. 94d). Coenenchyme with capstans (Fig. 95b) about 0.05 mm long,
several slightly unilaterally spinose, small clubs of the same length (Fig. 95a); spindles
0.10–0.30 mm long (Fig. 95c); all with simple tubercles. The calyces with additional
clubs, up to 0.12 mm long (hardly present in type material). The axis has smooth and
sparsely tuberculate rods (Fig. 94e).
Color. Colony red, tentacle sclerites colorless, all others pink.
Variation. AKM 502 is yellow with yellow sclerites.
Distribution. Southern Pacific coast of Japan, north to Sagami Bay, south to East
China Sea; Suruga Bay, off Taito-Saki Cape, Boso Peninsula; off Tanega-shima Is.,
Koshiki Knoll., Danzyo Basin, off Kagoshima (Fig. 98).
Remarks. The type specimen clearly has damaged sclerites, probably caused by
formalin. Recently collected material shows less rounded sclerites (Figs 87e, 96, 97).
Double disks are present but so poorly developed that they can hardly be recognized
as such.
The species resembles M. tenuis but differs in having longer spindles (up to 0.30
mm long versus up to 0.18 mm long in M. tenuis), and lacking unilaterally spinose
spheroids. It also resembles M. corymbosa, but that species has mostly more slender,
shorter spindles. Moreover, M. undulata has poorly developed tentacle sclerites compared with the other two species.
Apparently the type material is mostly lost, only a small fragment remained (Fig.
87d) of a colony described as being 21 cm long (Kükenthal 1909).
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Unidentified material (disintegrated sclerites)
BMNH1921.10.26.24-1, Misaki, Sagami Bay, 500–600 fms, coll. A.V. Insole, No.
45; ZMUC ANT-000648, Sagami Bay, Okinose, 60 fms (86–110 m), 11 June 1914,
coll. Dr. Th. Mortensen, hard bottom, Gear: swabs; ZMUC ANT-000589, Okinose,
Sagami Sea, 60 fms (86–110 m), 11 June 1914, coll. Dr. Th. Mortensen; ZMUC
ANT-000652, 34°20'N, 130°10'E, 60 fms (86–110 m), 18 May 1914, coll. Dr. Th.
Mortensen; UMUTZ-CnidG-13, Doketsuba, Sagami Bay, Japan, 60 fms (86–91 m),
coll. K. Kinoshita, October 1908; UMUTZ-CnidG-18, Kashiwajima Is., Tosa, Kochi
Prefecture, Japan, coll. K. Kinoshita, June 1909; UMUTZ-CnidG-26, Shikine Is.,
Izu Isls., Japan; UMUTZ-CnidG-39, Kashiwajima Is., Tosa, Kochi Prefecture, Japan, June 1909 (possibly collected by K. Kinoshita as same as UMUTZ-CnidG-18);
UMUTZ-CnidG-40, Cape Matsu-zaki, east of Izu Peninsula, Sagami Bay, coll. M.
Miyajima, 29 August 1897; UMUTZ-CnidG-270 (G-40b), same data as UMUTZCnidG-40; UMUTZ-CnidG-191, same data as UMUTZ-CnidG-18; UMUTZCnidG-206, Ogasawara Isls., coll. S. Hirota and Sekiguchi, 11 April 1894.

Discussion
Japanese melithaeids were compared with those described from other parts of the Indo-Pacific (Hickson 1937, Ofwegen 1987, Ofwegen et al. 2000, Reijnen et al. 2014)
and no matches based on examination of sclerites were found. Therefore we conclude
they are all endemic to Japan.
The only Japanese melithaeid species described by Kükenthal (1908) which we
could not check was M. habereri. The material of that species seems to be lost. Additionally, the two varieties described by Kükenthal (M. flabellifera var. reticulata Kükenthal,
1908, and M. flabellifera var. cylindrata Kükenthal, 1908) could not be located. The
type material of Pleurocorallium confusum Moroff, 1902, was not found but from the
original description, i.e. colony with flattened branches, it was obvious this species could
be synonymized with M. japonica. The material used to describe M. mutsu Minobe,
1929 has also been lost but for this species a neotype (Figs 56c, 63-65) was designated.
Most of the already described melithaeid species could be identified again from
newly collected material. However, specimens of Melithaea arborea Kükenthal, 1908
(Figs 8, 9a,10, 11), M. frondosa (Brundin, 1896) (Figs 28b, 31, 32, 35), and M. nodosa
Wright and Studer, 1889 (Figs 66abc, 67–69, 74) could not be retrieved. We do not
exclude the possibility that M. arborea is nothing else than M. japonica but somehow
with its clubs lost. It is puzzling why we could not find M. frondosa and M. nodosa,
as we did examine material from the regions from which these species were described,
Hirado Strait (Fig. 35) and Sagami Bay (Fig. 74), respectively.
We have tentatively included BMNH 1921.10.26.24-2 in Melithaea abyssicola. It
had sclerite damage caused by formalin (Figs 6, 7).
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A number of problematic specimens have been included in M. corymbosa that
showed differences. Because of the limited material and rather small differences we
refrain from describing these specimens as new species: RMNH Coel. 41903(Figs 14c,
21, 22); RMNH Coel. 41908 (Figs 14d, 23, 24) and RMNH Coel. 41909; RMNH
Coel. 41910 and RMNH Coel. 41911 (Figs 14e, 25, 26); and ZMUC ANT-000646.
They all were collected from South Japan (Fig. 27).
BMNH 62.7.16.62(61?) was included in Melithaea sagamiensis sp. n. despite its
slightly different sclerites (Figs 80, 81). It was collected in quite shallow water, 25 feet
(= 7.62 m) – 30 feet (= 9.14 m) from off Okushiri, Sea of Japan (Fig. 86). This specimen is the northernmost melithaeid coral ever found.
Melithaea japonica, M. corymbosa and M. sagamiensis sp. n. were collected together.
These species could not be separated on colony form but only based on their sclerites.
Melithaea japonica mostly occurs in shallow water and is the only melithaeid species of
which the spawning season and growth rate is known because of their accessibility for
long-term study (formerly M. flabellifera in Matsumoto 2004).
Reijnen et al. (2014) used eight Japanese specimens in their molecular study. At
that time only RMNH Coel. 41942 was identified as M. tenuis. Here the other seven
specimens are also identified or described as new species, and their affinities are examined. M. keramaensis sp. n. appears to be genetically identical to specimens from
Indonesia, Vietnam, and Malaysia (Reijnen et al. 2014: Fig. 2). Of these it morphologically mostly resembles RMNH.Coel.41142 from Malaysia but clearly differs from
that species in having disk spindles. Melithaea satsumaensis sp. n. is the only other
species genetically somewhat different from the other Japanese specimens, which is
supported by its sclerites looking like those belonging to the now abandoned genus
Mopsella, while the other Japanese specimens in the tree could be abandoned genus
Acabaria or valid genus Melithaea. The remaining six specimens did not differ genetically from each other while we identified them as three different species, M. corymbosa,
M. japonica, and M. tenuis. This result could be explained by imagining deep water M.
corymbosa and M. tenuis show different sclerites and colony shape from shallow water
M. japonica, and the differences noted are merely reflecting ecophenotypic variation
instead of interspecific variation. Ofwegen (1987: 20) and Ofwegen et al. (2000: 291)
already reported species including specimens with different sclerites. The main sclerite difference between M. corymbosa and M. tenuis is in the presence of capstans and
derivatives of those, many present in M. tenuis and only few in M. corymbosa. We can
imagine this also reflecting variability and these two species actually being one and the
same. If this is the case M. japonica, M. tenuis and M. corymbosa all could represent one
and the same species. However, many specimens of these three species are not included
in the molecular study and these complicate the above possibility of variability. The
M. corymbosa specimen used in not typical of that species (see Remarks M. corymbosa),
most specimens come from Sagami Bay and have slightly different sclerites. The M.
japonica specimens used for the molecular work all came from the Pacific of northern
Japan, with the deepest occurrence, while this species is most common in Sagami Bay,
with slightly different sclerites than the northern specimens (see Remarks M. japonica).
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With two species of the three used in the molecular study present by rather atypical
specimens, we decide to keep all three species separate till more study can be done.
Sagami Bay and adjacent waters produced four new species: M. doederleini sp. n.
(60–100 fms (108–183 m); Figs 28a, 29, 30, 35), M. sagamiensis sp. n. (286–440 m; Figs
75a, 75b, 76–81, 86), M. oyeni sp. n. (101.1–127 m; Figs 66d, 70, 71, 74) and M. tanseii
sp. n. (143–198 m; Figs 87a, 88, 89, 98) bringing the total number of Melithaea species
from Sagami Bay to 13, making it the richest melithaeid region of Japan. All four were
collected from deep water (101.1–440 m). The depth between 100–200 m is known as
having the highest octocoral species diversity in Japan and adjacent waters (Matsumoto
et al. 2007). In total five new species are here described from this depth region.
Northern Japan shows the melithaeids to have a more shallow distribution: M.
sagamiensis sp. n. shows a shallower distribution here than in Sagami Bay, 25–30 feet
(7.62–9.14 m) (Fig. 86); four species (M. japonica, M. corymbosa, M. mutsu, M. sagamiensis sp. n.) are distributed in the northern region of Japan with maximum depth
ca.100 m; three specimens of M. japonica from the northern region have extreme
slender sclerites but are still identified as M. japonica (Figs 53–55); M. mutsu collected
from the area between the Sea of Japan and the Pacific at 5 m depth (Fig. 65). No deep
water Melithaeidae species were found in the Sea of Japan.
Other new species were collected from the Ogasawara Isls. (= Bonin Islands) (M.
boninensis sp. n.; Fig. 8)).The Bonin Islands are isolated from main Japan by currents
such as warm Kuroshio Current. Five new species are described from the East China
Sea: M. isonoi sp. n. (found on coral reef; Fig. 35), M. keramaensis sp. n. (51–85 m; Fig.
65), M. ryukyuensis sp. n. (shallow diving depth; Fig. 74), M. suensoni sp. n. (311 m;
Fig. 86) and M. tokaraensis sp. n. (395 m; Fig. 98), and one new species from Osumi
Peninsula of southernmost Kyushu Island, M. satsumaensis sp. n. (116–120 m; Fig. 86).
Only two melithaeids are known from the Sea of Japan (M. japonica, M. sagamiensis sp.
n.), much less than the melithaeid species number of the Pacific side of Japan (14 species:
M. abyssicola, M. arborea, M. boninensis sp. n., M. corymbosa, M. doederleini sp. n., M. japonica, M. modesta, M. nodosa, M. oyeni sp. n., M. sagamiensis sp. n., M. satsumaensis sp. n.,
M. tanseii sp. n., M. tenuis, and M. undulata) or of the East China Sea (11 species: M. frondosa, M. isonoi sp. n., M. japonica, M. keramaensis sp. n., M. modesta, M. ryukyuensis sp. n.,
M. satsumaensis sp. n., M. suensoni sp. n., M. tenuis, M. tokaraensis sp. n., and M. undulata).
Melithaea satsumaensis sp. n. was only found once but was counted twice, in the Pacific
species and the East China Sea species because it was collected from off Sata-misaki cape at
Kagoshima prefecture (Fig. 86) located between the Pacific Ocean and the East China Sea.
Nutting (1912) reported Mopsella dichotoma (Linnaeus, 1758) from Cape Tsiuka
(unknown Japanese locality name; 41°35.50'N, 140°36.45'E, Tsugaru Strait between
the Sea of Japan and the Pacific Ocean), but this is likely to be a misidentification because the type locality of M. dichotoma is South Africa. A previous study did not report
the existence of melithaeid corals in the Sea of Japan (Dautova 2007). Song (2000)
and Rho et al. (1980) reported melithaeid corals previously described from Japan in
Korean waters, the Sea of Japan and the East China Sea. We regard them as doubtful
identifications as their descriptions lack detail for comparison.
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Depth limitation in the Sea of Japan and the low species richness here, can probably be explained by the geographic history of Sea of Japan. The Sea of Japan is a marginal sea. It originated 15 million years ago during the last glacial maximum (LGM).
It was almost totally closed off by a sea-level drop of ca.130 m. Approximately 12.000
years BP, the warm Tsushima Current, a branch of the warm Kuroshio current, started
to flow into the Sea of Japan from the South (Oba et al. 1991, Ishiwatari et al. 2001,
Yokoyama et al. 2000). It was a geographical barrier for the distribution of the marine
organisms with a planktonic larvae stage, such as corals. Considering the highest species diversity depth range at Sagami Bay (100–200 m) the age of the Sea of Japan and
the LGM barrier between 0–130 m could have restricted the warm Indo-Pacific species from the South to enter the Sea of Japan.
Four species have been synonymized and 11 new species described from Japanese
waters. In total Japan now has 23 Melithaeidae species (including M. habereri) and
two varieties.
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Abstract
Atarbolana makranensis sp. n. is described from the intertidal zone of Makran along the Iranian coast of
the Gulf of Oman. Atarbolana makranensis sp. n. can be recognized by the presence of a tuft of long setae
on the antennal flagellum of males, elongate pleotelson with 12 robust marginal setae, pleotelson with
narrowly rounded apex extending well beyond the uropodal endopod, uropodal endopod half as long as
exopod with 14 robust marginal setae, and appendix masculina with an acute apex and extending beyond
endopod distal margin. A key is provided for the four known species of Atarbolana Bruce & Javed, 1987.
Keywords
Isopoda, Cirolanidae, Atarbolana, new species, Gulf of Oman, Iran

Introduction
The isopod fauna of the Gulf of Oman is poorly studied; in particular, there is no record of this group from the northern coast of the Gulf of Oman. Among the different
families, the family Cirolanidae has received little attention in the southern coastlines

Copyright Valiallah Khalaji-Pirbalouty et al. This is an open access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Figure 1. Geographical distribution of Atarbolana species.

of Iran. Recently, Khalaji-Pirbalouty and Wägele (2011) described two cirolanid isopods, Baharilana kiabii and Cirolana tarahomii, from the Qeshm and Kish islands
along Iranian coast of the Persian Gulf.
The genus Atarbolana Bruce & Javed, 1987, was established with the description
of A. exoconta from the rocky intertidal coast of Manora Island, Pakistan. Atarbolana
setosa Javed & Yasmeen, 1989, and A. dasycolus Yasmeen, 2004, have been subsequently described from the same coast (Karachi, Pakistan). Atarbolana makranensis sp.
n. constitutes the fourth species of the genus from the northwestern Indian Ocean and
is the first species of the order Isopoda recorded from the Iranian coast of the Gulf of
Oman (Fig. 1).

Materials and methods
Specimens for this study were collected by turning over rocks and washing algae and
sea grasses. The material was preserved in 96% ethanol and has been deposited in
the Zoological Museum Hamburg, Hamburg, Germany (ZMH), and the Zoological
Museum, University of Tehran, Iran (ZUTC). Appendages were dissected and fixed in
stained antibacterial glycerine-gelatine (Merck). Drawings were made with the aid of a
camera lucida attached to Olympus BX 51 and were then processed using Corel Draw
(version X5) and Adobe Photoshop (version CS5). Terminology of the morphological
characters follows that of Khalaji-Pirbalouty and Bruce (2014).
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Abbreviations
AM
ZMH
ZUTC

Australian Museum;
Zoologisches Museum Hamburg, Hamburg, Germany;
Zoological Museum, University of Tehran, Iran;

PMS
RS
CPS
SPS

plumose marginal setae;
robust seta/setae;
circumplumose setae,
sensory palmate seta/setae.

Taxonomy
Suborder Cymothoida Wägele, 1989
Family Cirolanidae Dana, 1852
Genus Atarbolana Bruce & Javed, 1987
Atarbolana Bruce & Javed, 1987: 145; Javed and Yasmeen 1989: 78; Yasmeen 2004: 21.
Type species. Atarbolana exoconta Bruce & Javed, 1987; by designation and monotypy.
Type locality. Manora Island, Karachi, Pakistan.
Species included. A. setosa Javed and Yasmeen (1989), and A. dasycolus Yasmeen, 2004.
Diagnosis. Diagnoses to the genus are to be found in Bruce and Javed (1987) and
Javed and Yasmeen (1989).
Remarks. In addition to the generic diagnosis given by the above authors, pereopod 7 has a flattened merus and carpus with numerous long plumose setae. Female is
similar to male but smaller on average. As stated by Bruce and Javed (1987), females
differ from males (apart from primary sexual characteristics) by having a shorter and
less setose antennal flagellum. Pleotelson elongation is less than that in males and in
most cases number of robust setae are less than in those of males. In contrast to the
diagnosis given by Bruce and Javed (1987), uropod rami of females are smaller than
that of males; they are subequal and extending almost to the level of pleotelson apex
or slightly extending beyond. Brood pouch composed of five pairs of oostegites arising
on sternites 1–5.
There are several characters that exclude the species of this genus from Cirolana
Leach, 1818, and other cirolanid genera. These characters are a cylindrical uropod exopod, an oval uropod endopod, the uropod peduncle with a row of robust setae along
the ventral margin, and in having a reduced pleon.
The genera Eurylana Jansen, 1981, and Pseudolana Bruce, 1979, with appendix
masculina inserted medially, and short penes, appear to be most similar to Atarbolana.
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However, Eurylana has no secondary unguis on the dactylus and is readily separated
from congers by the morphology of the clypeal region and pleopods. Pseudolana differs
in having a linear frontal lamina, five visible pleonites and a wide pleotelson (Bruce
1986). In addition, Atarbolana has endopods of pleopods 3–5 entirely without marginal setae. Only few genera like Anopsilana Paulian & Deboutteville, 1956 have such
character, but with appendix masculine arising basally and absence of penes.
Atarbolana makranensis sp. n.
http://zoobank.org/C4C1D285-83E9-4EAE-94D6-8BB6F3703856
Figs 2–6
Material examined. Holotype: ♂ (4.4 mm) Gatan-Paein, Hormuzgan Province,
Iran, Gulf of Oman, rocky intertidal shore covered with algae, 25°58'1.52"N,
57°15'13.78"E, 27 December 2013, coll. V. Khalaji-Pirbalouty, R. Naderloo (ZMH–
K–42597). Paratypes: 5 ♂♂ (4.9, 4.4, 3.9, 3.8, 3.7 mm), 1♀ (ovig. 3.5mm), 9 ♀♀
(3,0–3.8 mm), same data as holotype (ZUTC 5481); 1♂ (3.6 mm), 4 ♀♀ (2.5, 2.6,
2.8, 3.0 mm), same locality as holotype, 30 June 2013, coll. V. Khalaji-Pirbalouty, R.
Naderloo (ZUTC 5482).
Diagnosis. Body 2.3 times as long as greatest width; pereonites 5–7, pleon and
pleotelson bearing scattered small tubercles; flagellar articles 1–10 in male bearing a
tuft of long serrate and simple setae; pleotelson elongated, with narrowly rounded
apex, posterior margin with 12 marginal RS; uropod peduncle ventro-mesial surface
with a row of 8 RS, uropodal endopod not reaching to pleotelson apex, with 14–15
(left/right) marginal RS, lateral margin proximally lacking RS, exopod about two times
as long as endopod; appendix masculina with an acute apex, arising above mid-point
of endopod medial margin, and extending slightly beyond endopod distal margin.
Description of male. Body 2.3 times as long as greatest width, widest at pereonite
5 (Fig. 2A). Head with acute rostral point, with 2 sutures posteriorly. All pereonites
posterior margins bearing long simple marginal setae; pereonite 1 with 2 curved furrows laterally (Fig. 2B); pereonites 5–7 bearing scattered small tubercles; pereonites
2–3 with sub-quadrate coxal plates; coxal plates 5–7 progressively more produced and
acute posteriorly, produced beyond posterior margin of respective segment; all coxal
plates with entire, oblique carina, all coxal plate ventral margin fringed with long simple setae (Fig. 2B).
Pleon (Fig. 2A) with pleonite 1–2 concealed by pereonite 7; pleonite 3 visible dorsally; pleonite 4 extended well over lateral margins of pleonite 5 and proximal part of
uropodal peduncles, pleonites 3–5 with scattered small tubercles.
Pleotelson (Fig. 2A, E, F) progressively upturned into a narrowly rounded apex,
with 2 bimedian depressions, dorsal surface with scattered small tubercles; posterior
margin bearing 12 marginal RS set between long PMS; apical marginal RS concealed
by apical margin, distally with 3 small marginal setae (Fig. 2E, F).
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Figure 2. Atarbolana makranensis sp. n., male, holotype (ZMH–K–42597). A dorsal view B lateral view
C antennule D antenna E pleotelson apex (dorsal view) F pleotelson apex (ventral view).
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Antennule (Fig. 2C) extending to posterior margin of pereonite 3, peduncle article
1 short, peduncle article 3 approximately 1.5 times as long as article 2; flagellum with
15 articles, articles 7–15 bearing 1 or 2 aesthetascs.
Antenna (Fig. 2D) peduncle articles 2–4 subequal in length, all articles each with
a group of long simple setae on antero-distal corner, article 3 with 5–6 very long simple setae on ventral margin; flagellum with 17 articles, extending to posterior margin
of pereonite 1, articles 1–10 bearing a tuft of long setae (some serrated), distoventral
corner with a single long simple seta.
Left mandible (Fig. 3A) molar process anterior margin with about 33 flat teeth;
spine row composed of 9 spines; palp article 2 longest with 10 robust biserrate setae
and 2 robust simple setae, article 3 with 10 robust biserrate marginal setae.
Maxillule (Fig. 2B) lateral endite with 10 RS (weakly serrated) and 2 slender setae;
mesial endite with 3 large circumplumose RS and 2 short simple setae.
Maxilla (Fig. 3C) lateral and middle endites each with 5 long finely plumose setae;
mesial endite with 7 long circumplumose RS and 2 small simple RS.
Maxilliped palp (Fig. 3D) article 1 with 6 distally placed long setae, articles 2–5
lateral margins with 2, 7, 2 and 2 slender simple setae respectively; articles 3– 5 with
continuous fringe of finely biserrate setae on medial margin; endite (Fig. 4E) with 4
long CPS, and 2 coupling hooks.
Pereopod 1 (Fig. 4A) basis 3.4 times as long as wide, superior margin with 3 long
simple and 2 SPS, posterodistal angle with 3–5 long finely plumose setae; ischium inferior margin with 2 long simple setae, mediodistal margin with 3 long simple setae;
merus inferior margin with 3 RS and 1 long simple setae, medio-distal margin with 1
long simple setae, superior margin with 3 long simple setae; carpus triangular, inferior
margin with 2 RS and 4 long simple setae; propodus inferior margin with 10 RS and
3 sets of sub-marginal slender simple seta, superior margin with a single simple seta,
superodistal angle with 2 simple and 1 plumose setae; dactylus with minute secondary
unguis, bearing a transverse row of 8 simple setae at base.
Pereopod 2 (Fig. 4B) basis 2.5 times as long as wide, superior margin with 5 long
simple and 3 SPS, posterodistal angle with 5 long finely plumose or simple setae; ischium inferior margin with 6 long simple setae, mediodistal margin with 3 long simple
setae, superior margin with 3 long simple setae; merus inferior margin with 4 RS and
4 long simple setae, superodistal angle with 5 long setae, mediodistal margin with 2
long simple setae; carpus triangular, inferior margin with 2 RS and 3 long simple setae;
propodus inferior margin with 7 robust and 2 sets of sub-marginal slender simple setae,
superior margin with a single simple seta, supero-distal angle with a SPS and 3 simple
setae; dactylus with minute secondary unguis, bearing a transverse row of several simple
setae at base.
Pereopod 3 (Fig. 4C) similar to pereopod 2.
Pereopod 4 (Fig. 4D) basis 2.3 times as long as wide, with 5 long simple submarginal and 2 SPS, postero-distal angle with 3 long simple setae and 2 long finely biserrate
setae; ischium supero-distal angle with 2 long RS, supero-medial surface with 4 long
simple setae, inferior margin with 2 sets of RS and 2 sets of long simple sub-marginal
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Figure 3. Atarbolana makranensis sp. n., male, holotype (ZMH–K–42597). A left mandible B maxillule
C maxilla D maxilliped E maxilliped endite.

setae; merus inferior margin with 2 sets of RS (1 + 7), superior distal angle with 3 RS
and 1 long simple seta; carpus inferior distal margin with 6 simple or serrated RS, superior distal angle with 2 RS; propodus inferior margin with 3 RS, superior distal angle
with 1 SPS and 2 simple setae; dactylus with minute secondary unguis, sub-marginal
row of 3 simple setae.
Pereopod 5 (Fig. 5A) and Pereopod 6 (Fig. 5B) are similar to pereopod 4 as illustrated.
Pereopod 7 (Fig. 5C) basis 2.5 times as long as wide, postero-distal angle with 1
serrated RS and 4 long simple setae; ischium superior distal angle with 5 biserrate or
simple RS, medial surface with 3 rows of long simple setae, inferior margin with 3 sets
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Figure 4. Atarbolana makranensis sp. n., male, holotype (ZMH–K–42597). A–D pereopods 1–4 respectively.

RS and 2 sets long simple sub-marginal setae; merus and carpus superior and inferior
margins fringed with numerous long plumose setae; propodus inferior margin with 2
sets robust setae, superior distal angle with 1 RS, I simple and 1 SPS; dactylus with
minute secondary unguis.
Pleopod 1 (Fig. 6A) exopod and endopod with ~39 and 16 PMS, endopod longer
and narrower than exopod; sympod 1.5 times as wide as long, mesial margin with 4
coupling hooks and 1 plumose seta , lateral margin with a single RS.
Pleopod 2 (Fig. 6B) exopod and endopod with ~54 and 10 PMS respectively; appendix masculina arising above 0.6 of endopod medial margin, extending slightly beyond endopod distal margin (by approximately 0.2 times of length), tapering to an
acute apex; sympod mesial margin with 3 coupling hooks and 1 plumose seta, lateral
margin with a single sub-marginal RS.
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Figure 5. Atarbolana makranensis sp. n., male, holotype (ZMH–K–42597). A–C pereopods 5–7 respectively D uropod dorsal view E uropod ventral view.

Pleopod 3 (Fig. 6C) and Pleopod 4 (Fig. 6D) essentially similar, exopod with ~51
and ~58 PMS, and an entire transverse suture; sympod medial margin with 3 coupling
hooks and 1 plumose seta, lateral margin with single sub-marginal RS.
Pleopod 5 (Fig. 6E) exopod with 56 plumose marginal setae, and entire transverse
suture; sympod without coupling hook, lateral margin with single sub-marginal RS.
Penes (Fig. 6F) short, separate but adjacent, 2.5 times as long as basal width.
Uropod (Fig. 5D); endopod not reaching to pleotelsonic apex, with 14–15 (left/right)
marginal RS, lateral margin proximally lacking RS; exopod (Fig. 5E) elongate, slender,
nearly 2 times as long as endopod, extended well beyond pleotelsonic apex, dorso-lateral
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Figure 6. Atarbolana makranensis sp. n., male, holotype (ZMH–K–42597). A–E pleopods 1–5 F penes.

margin with 3 RS, ventro-medial margin with 4 RS, distal margin with a tuft of long
simple setae, 1 prominent RS and 1 small RS; peduncle ventral side with a single long
RS distally, ventro-medial surface with a row of 8 RS and 2 long plumose setae.
Female. Apart from sexual characters differs from male by having an antenna without tuft of long setae on flagellum articles; uropod rami smaller than in male and
extending just beyond the pleotelsonic apex, endopod with 12 marginal RS (rather
than 14 in male); pleotelson with 8 marginal RS (rather than 12 in male), elongation
less than in male.
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Variations. Pleotelson marginal RS (n = 14 [7♂ and 7♀]) males with 10–12 RS,
with 12 RS (86%) most frequent, and 10 (14%) occurring only once; in females with 8–9
RS, with 8 RS most frequent (71%), and 9 (28%). Uropod endopod in males with 14–15
RS, with 14 RS (86%) most frequent, and 15 (14%) occurring only once; in females with
12–13 RS, with 12 RS (86%) most frequent, and 13 (14%) occurring only once.
Remarks. Atarbolana makranensis sp. n. can be identified by the elongate pleotelson
with a narrow apex and 12 marginal RS in male. The ventral surface of the uropod
peduncle with a row of 8 RS, uropodal endopod not extending to apex of the pleotelson, about half length of exopod, lateral margin lacking RS proximally. Atarbolana
makranensis sp. n. is similar to A. setosa Javed and Yasmeen (1989), and A. dasycolus Yasmeen, 2004 (both described from Karachi, Pakistan), in having an antennal flagellum
with tufts of long and dense setae. However, the two species can be clearly distinguished
from A. makranensis by having an elongated appendix masculina which extends well
beyond the apex of the endopod of the pleopod 2. Furthermore, in the new species the
pleotelson extends well beyond the uropodal endopod, whereas in A. setosa the pleotelson extends just to the endopod apex. Atarbolana dasycolus has a pleotelson with 8 marginal RS and does not extend to the endopod apex. In addition, in A. makranensis the
uropod exopod/endopod ratio is approximately 2, whereas it is 1.7 in A. setosa and 1.35
in A. dasycolus. Based on the drawings and description of A. exoconta, the type species of
the genus, given by Bruce and Javed (1987) and examination of paratype material (AM.
P.37200, P.37276, Manora Island, Pakistan), A. exoconta differs from A. makranensis
in having a shorter pleotelson with 16 marginal RS, lacking long setae on the antennal
flagellum, and a lower uropod exopod/endopod ratio (1.34).
Etymology. The specific epithet of the new species refers to its type locality,
Makran, which is the name of the area with the original Aryan people living in the
southeast of Iran along the coast of the Gulf of Oman.

Key to the species of Atarbolana
1
–
2
–
3
–

Appendix masculina extending well beyond pleopod 2 endopod distal margin (by ≥ 0.5 its length)...............................................................................2
Appendix masculina extending slightly beyond pleopod 2 endopod distal
margin (by ≤ 0.2 its length).........................................................................3
Pleotelson with 10 marginal RS, elongated, extending just beyond the
uropodal endopod distal margin...................................................... A. setosa
Pleotelson with 8 marginal RS, short, not extending to uropodal endopod
distal margin.............................................................................. A. dasycolus
Antennal flagellum of adult male lacking long setae, pleotelson short, with 16
marginal RS................................................................................ A. exoconta
Antennal flagellum of adult male with tufts of long and dense setae, pleotelson
elongated, with 12 marginal RS.................................. A. makranensis sp. n.
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Abstract
A new species of Metacyclops is described from hyporheic waters and small rock depression with leaf litter
in North Vietnam, the Tam Đao Mountains). Metacyclops amicitiae sp. n. can be distinguished from its
congeners by the unique combination of the following characters: 12-segmented antennule, distal segment
of P4 endopodite bearing a single apical spine, and the surface ornamentation of the intercoxal sclerites in
P1–P4 (pilose on the distal margin of P1-P4 and spinulose on the caudal surface of P4). The latter character separates the new Metacyclops from its closest relative, M. ryukyuensis, known only from the Ryukyu
Islands (Ishigaki). The genus Metacyclops with the new species described herein is also for the first time
recorded from Vietnam. An identification key is provided to the south and east Asian species of the genus.
Keywords
East Asia, freshwater, North Vietnam Cyclopinae, taxonomy, zoogeography

Introduction
The genus Metacyclops Kiefer, 1927 is a species-rich (50+) cosmopolitan group represented by only seven species in East and South Asia: M. minutus minutus (Claus,
1863) from China, M. pectiniatus Shen & Tai, 1964 from China and Malaysia, M.
ryukyuensis Ishida, 1995 from Japan (Ryukyu Islands), M. malayicus (Kiefer, 1930)
from Indonesia (Sumatra), M. communis (Lindberg, 1938) and M. margaretae (Lindberg, 1938) from India (Kiefer 1930, Lindberg 1938, Shen and Tai 1964, Lim and
Fernando 1985, Ishida 1995, Dussart and Defaye 2006).
Copyright Andrzej Kołaczyński. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC
BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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The cyclopid fauna in Vietnam is one of the least known in the Oriental region with
only 26 species allocated in nine genera (Halicyclops Norman, 1903, Eucyclops Claus,
1893, Paracyclops Claus, 1893, Ectocyclops Brady, 1904, Tropocyclops Kiefer, 1927, Mesocyclops G.O. Sars, 1914, Thermocyclops Kiefer, 1927, Microcyclops Claus, 1893 and Graeteriella Brehm, 1926) reported so far; one-third of which belongs to the genus Mesocyclops
(Nam et al. 2000, Tran and Ho 2009, Tran and Chang 2013). Metacyclops has not yet
been recorded from the country. The species described herein has been collected during
a zoological expedition of the Museum and Institute of Zoology PAS (Warsaw) in the
Tam Đao Mts., North Vietnam, sponsored by the Polish Academy of Sciences in 1999.

Material and methods
Specimens fixed in 5% formalin on the spot were transferred to 70% ethanol in the
laboratory. Alcohol-preserved specimens were dissected in glycerine under an Olympus zoom stereomicroscope. Slide preparations were sealed with nail-polish. Lightmicroscopy examinations were made with Olympus BX 50 compound microscope
with Nomarski optics, the pencil drawings were made with aid of a drawing tube attached to the compound microscope. Ink drawings were scanned and edited with the
computer program GIMP and Inkscape.

Abbreviations used in the paper
Enp
Exp
P1−P4
MIZ

endopodite
exopodite
leg 1 to leg 4
Museum and Institute of Zoology Polish Academy of Sciences, Warsaw.

Taxonomic accounts
Order Cyclopoida Rafinesque, 1815
Family Cyclopidae Rafinesque, 1815
Genus Metacyclops Kiefer, 1927
Metacyclops amicitiae sp. n.
http://zoobank.org/5AD1E073-6015-4409-93D0-306E45975CD7
Material examined. Holotype: female dissected on two slides [MIZ 6/2015/1], Vietnam, Tam Đao, 21°45'N 105°64'E, ca. 930 m above sea level, water seeping into a shallow pit dug in gravel deposit of a creek (no name), leg. M. Hołyńska 02 Apr. 1999. Paratypes: six females on two slides each [MIZ 6/2015/2, MIZ 6/2015/3, MIZ 6/2015/4,
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MIZ 6/2015/5, MIZ 6/2015/6, MIZ6/2015/7], and two males on one slide each [MIZ
6/2015/8, MIZ 6/2015/9] from the same sample as the holotype; two females on two
slides each [MIZ 6/2015/10, MIZ 6/2015/11], Tam Đao, 21°45'N 105°64'E, small
rock depression filled with wet leaf litter, leg. M. Hołyńska 01 Apr. 1999.
Etymology. The species is dedicated to the historical tradition of sympathy and
friendship between the Poles and Hungarians. The species name amicitiae is the dative
case of the ancient Latin word “amicitia,” a singular noun which means “friendship”.
The gender is feminine.
Female. Length of holotype 635 µm; range and mean of body length 610–660 µm
and 634 µm, respectively (n = 9). Length of prosome 413 µm (cephalothorax: 225 µm,
prosomite 2: 88 µm, prosomite 3: 56 µm, prosomite 4: 44 µm). Length of urosome
222 µm. Prosome and urosome length ratio approximately 1.86. Antennule is very
short. The length of antennule does not exceed the length of cephalothorax.
Genital double-somite (Fig. 1A) about 1.21 times broader than long, no transverse
ridges or hairs on the somite. Seminal receptacle “T”-shaped. Posterior margin of anal
somite bearing continuous row of strong spinules.
Caudal rami (Fig. 1B, C) 2.26 times longer than wide and bearing six setae, medial
margin naked. Spinules present at insertion of antero- and posterolateral caudal setae.
Inner and outer terminal caudal setae with breaking plane.
Relative length of caudal setae from terminal accessory (innermost) to posterolateral (outermost) caudal setae: 1.7 (75 µm), 9.6 (422 µm), 5.5 (242 µm), 1.0 (44 µm).
Dorsal caudal seta 36 µm, 0.82 times as long as posterolateral caudal seta. Setulation
of caudal setae homonomous.
Antennule (Fig. 1F, G, H) 12-segmented and armed as follows: 8 (and row of spinules ventrally), 4, 6, 2, 1 + spine, 2, 3, 1 + aesthetasc, 1, 2, 2 + aesthetasc, 7 + aesthetasc.
Antenna (Fig. 2A, B) armed with 3, 1, 9, and 7 setae on coxobasis and threesegmented endopodite, respectively. Exopodite seta long, reaching beyond enp3.
Coxobasis bearing five groups of spinules on caudal surface (Fig. 2B), longer spinules
present on lateral margin near base of segment, and three groups of spinules present
on frontal surface (Fig. 2A).
Mandible (Fig. 2C) with reduced palp bearing two long plumose setae and short
naked seta. Gnathobase with 8 teeth and dorsal seta-like element.
Maxillule (Fig. 2D, E) comprised of praecoxopodite and palp. Palp (Fig. 2E) twosegmented and bearing seven setae: three setae apically, three setae on lateral lobe (segment), and one seta proximally. Praecoxopodite has three large apical spines fused at
their base, one seta on caudal surface next to base of apical spines, and seven elements
on medial margin.
Maxilla (Fig. 2F) five-segmented, consisting of praecoxopodite and coxopodite
(separated on caudal surface yet fused frontally), basipodite, and two-segmented endopodite. Arthrodial membrane absent between distal endopodal segment and large
distal claw-like seta on caudal surface. Setal formula: 2, 3, 2, 2, 3. Short seta (Fig. 2F
arrowed) inserted on caudal surface of basipodite, next to base of medial claw-like attenuation of segment.
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Figure 1. Metacyclops amicitiae sp. n. female. A urosome, ventral B-C caudal rami, ventral D leg 5 E leg
6 F–H antennule: F segments 1–3 G segments 4-11 H segment 12. A–D paratype [MIZ 6/2015/2]
F–H holotype [MIZ 6/2015/1] E paratype [MIZ 6/2015/6]. Scale bars 50 µm.
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Figure 2. Metacyclops amicitiae sp. n. female, holotype. A antennal coxobasis and enp1, frontal B antennal coxobasis and enp1-2, caudal C mandible D maxillulary arthrite E maxillulary palp F maxilla, caudal
G maxilliped, thin hairs on the frontal surface of basipodite are not shown. Scale bars 50 µm.
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Maxilliped (Fig. 2G) four-segmented, comprising syncoxopodite, basipodite and
two-segmented endopodite. Setal formula 3, 2, 1, 3. Basipodite with thin hairs on
frontal surface and one group of spinules caudally near lateral margin.
P1-P4 (Fig. 3) rami two-segmented, spine formula 3-4-4-3 (Table 1).
P1-P4: intercoxal sclerites with fine hairs on distal margin; mediodistal part of
basipodite rounded and pilose. Leg 1 (Fig. 3A): coxopodite with laterodistal row of
spinules. Two small spinules present next to insertion of medial spine of basipodite;
spine reaching beyond distal margin of enp1. Leg 2 (Fig. 3B) coxopodite bearing two
rows of spinules on caudal surface and short spinules on lateral margin. Leg 3 differing
from leg 2 in size only.
Leg 4 (Fig. 3C): intercoxal sclerite with row of small spinules on caudal surface.
Coxopodite bearing five rows of spinules on caudal surface and robust spinules on lateral margin. Distal segment of P4 endopodite 2.12 times as long as wide, apical spine
0.82 times as long as segment.
Leg 5 (Fig. 1A, D) with one free segment 1.6 times as long as wide, bearing one
medial spine and one lateral seta. Long lateral seta inserted on laterodorsal surface of
pediger 5.
Leg 6 (Fig. 1E) represented by small plate located laterodorsally in anterior fouth
of genital double-somite, and bearing one seta and two subequal lateral spines; seta ca.
3 times as long as lateral spines.
Male. Length of two paratypes 537 and 539 µm. Length of prosome 334 µm
(cephalothorax: 182 µm, prosomite 2: 65 µm, prosomite 3: 53 µm, prosomite 4: 34
µm). Length of urosome 203 µm. Prosome and urosome length ratio about 1.64.
Caudal rami (Fig. 4A) 2.25 times longer than wide. Relative length of caudal setae
from terminal accessory (innermost) to posterolateral (outermost) caudal setae: 1.6,
7.0, 4.2, 1.0. Dorsal caudal seta 0.88 times as long as posterolateral caudal seta. Setulation of caudal setae homonomous.
Antennule (Fig. 4B C) 16-segmented and armed as follows: 8 + 3 aesthetascs (and
row of spinules ventrally), 4, 2, 2 + aesthetasc, 1, 2, 2, 2, 1 + aeathetasc+ spine, 2, 2,
2, (setation of segments 13-15 could not be verified), [4 + 1 aesthetasc and 7 + 1 aesthetasc] (one element broken one segment 16). Second endopodal segment of antenna
with seven setae only (Fig. 4D). Surface ornamentation of antennal coxobasis (Fig.
4D) similar to that in female. Segmentation and setation of swimming legs, and leg 5
Table 1. Armature of the swimming legs in M. amicitiae sp. n. (Roman numerals indicating spines,
Arabic numerals representing setae).
Coxopodite
Leg 1
Leg 2
Leg 3
Leg 4

0-1
0-1
0-1
0-1

Basipodite
1-I
1-0
1-0
1-0

Exopodite
1
I-1
I-1
I-1
I-0

2
III,2,3
III,I+1,4
III,I+1,4
II,I+1,4

Endopodite
1
2
0-1
1,I+1,3
0-1
1,I+1,4
0-1
1,I+1,4
0-1
1,I,3
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Figure 3. Metacyclops amicitiae sp. n. female, holotype. A leg 1, frontal B leg 2, caudal C leg 4, caudal.
Scale bar 50 µm.
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Figure 4. Metacyclops amicitiae sp. n. male. A urosome, ventral [MIZ 6/2015/8] B–C antennule [MIZ
6/2015/9]: B segments 1–6, ventral C segments 15-16, dorsal (setation is shown on segment 16 only)
D antennal coxobasis and enp1-2, caudal [MIZ 6/2015/8] E pediger 5 and genital segment, ventral [MIZ
6/2015/8]. Scale bars 50 µm.
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Figure 5. Records of Metacyclops amicitiae sp. n. (•) in North Vietnam and its presumed closest relative
Metacyclops ryukyuensis (*) in Japan (Archipelago Ryukyu: Ishigaki Island).

as in female. Distal segment of P4 endopodite 1.75 times as long as wide, apical spine
1.16 times as long as segment. Surface ornamentation of P1-P4 intercoxal sclerites
similar to that in female.
P6 (Fig. 4E) bearing two elements only, lateral seta 1.6 times as long as medial spine.
Remarks. The 12-segmented antennule in the female of M. amicitiae sp. n. is
a very rare trait among the Old World Metacyclops taxa. The only other species that
shows the same segmentation pattern is M. ryukyuensis from Ishigaki Island, Ryukyus, Japan (Fig. 5) (Ishida, 1995). However, the 12-segmented state of the antennule is not unusual among the Middle and South American taxa [M. brauni
Herbst, 1962, M. botosaneanui Pesce, 1985, M. hartmani Herbst, 1960, M. laticornis
(Lowndes, 1934), M. necessarius (Kiefer, 1926), M. mendocinus venezolanus Kiefer,
1956, M. leptopus (Kiefer, 1927), M. leptopus mucubajiensis Kiefer, 1956, M. mendocinus (Wierzejski, 1892), M. problematicus Dumont, 1973, M. janstocki Herbst,
1990, M. hirsutus Rocha, 1994] (see Herbst 1988, 1990; da Rocha 1994), but those
New World species have two spines on the distal endopodal segment of P4, instead
of the single one present in M. amicitiae and M. ryukyuensis. Metacyclops amicitiae
sp. n. differs from M. ryukyuensis in the surface ornamentation of the intercoxal
sclerites of the swimming legs (sclerites smooth in M. ryukyuensis vs. sclerites bearing distal hairs in P1-P4, and spinules on the caudal surface of P4 both in female
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and male of M. amicitiae). Other characters that also distinguish M. amicitiae sp.
n. from M. ryukyuensis are: number of setae on the second endopodal segment of
the female antenna (nine in the new species, eight in M. ryukyuensis); the size of the
posterior sac of the seminal receptacle (long, approaching posterior margin of the
genital double-somite in M. amicitiae sp. n., vs. reaching nearly the middle of the
somite in M. ryukyuensis); P4 coxopodite with five rows of spinules on the caudal
surface, robust spinules near the proximal margin of the segment in M. amicitiae, vs.
four rows of spinules, tiny spinules near the proximal margin of the coxopodite in
M. ryukyuensis; apical spine of P4 endopodite is 0.82 times as long as distal segment
in M. amicitiae, vs. 0.67 times as long as distal segment in M. ryukyuensis; genital
double-somite wider than long in M. amicitiae, vs. as long as wide in M. ryukyuensis;
presence of spinules at insertion of the anterolateral caudal setae in M. amicitiae
sp. n., vs. absence in M. ryukyuensis, and finally surface ornamentation of the anal
sinus (naked in M. amicitiae sp. n., with spinules in M. ryukyuensis).
M. amicitiae sp. n. and M. ryukyuensis not only share several morphological characters (e.g. segmentation and setation of the antennule, mouthparts and leg morphology, relatively long terminal accessory caudal seta and small body size), but they also
show similarities in habitat preference as both species seem to be related to benthic
and hyporheic habitats. Metacyclops ryukyuensis was found in a detritus sample from a
shallow stream with gravel and mud deposit (“The sample was scraped by a small hand
net ... from the bottom” – p. 33 in Ishida 1995). The poor information available on
the geographic distribution of M. amicitiae sp. n. and M. ryukyuensis makes difficult
any inference about the age of their divergence. Nonetheless, it is worth mentioning
that Ryukyus Islands, which are presently isolated from Japan, China, and Taiwan
by the sea (the terra typica of M. rykyuensis, Ishigaki Island, is located 240 km east of
Taiwan), constituted a volcanic arc on the margin of the Asian continent (China) and
separated from the Chinese mainland by the opening of Okinawa trough 1.55 million
years ago (Osozawa 2013). Hence the geological history would support strong faunal
relationships between subtropical Asia and the Ryukyus (see also Bănărescu 1992), and
might suggest divergence of the ancestors of these Metacyclops species not earlier than
1.55 million years ago.

Identification key to the South and East Asian species of Metacyclops (females)
[the key is based on information given in the original descriptions, except for M. minutus, in which a description provided by Einsle (1993) was used]
1
–
2
–

Antennule 11-segmented.............................................................................2
Antennule 12-segmented.............................................................................6
Distal segment of P4 endopodite with two apical spines; spine formula
3333.........................................................M. margaretae (Lindberg, 1938)
Distal segment of P4 endopodite with one apical spine; spine formula 3443.... 3
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3
–
4
–
5
6
–
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Caudal rami twice as long as wide; terminal accessory (innermost) caudal seta
longer than posterolateral caudal seta (outermost terminal)............................
........................................................................ M. malayicus (Kiefer, 1930)
Caudal rami at least three times as long as wide; terminal accessory caudal
seta shorter than posterolateral caudal seta...................................................4
Inner terminal caudal seta (longest one) ca. 1.3 times as long as outer terminal caudal seta.............................................M. communis (Lindberg, 1938)
Inner terminal caudal seta >1.5 times as long as outer terminal caudal seta.. 5
P1 basipodite with medial spine................ M. pectiniatus Shen & Tai, 1964
P1 basipodite lacking medial spine......................M. minutus (Claus, 1863)
P1- P4 intercoxal sclerites with hairs on distal margin and spinules present on
caudal surface of P4 intercoxal sclerite............................ M. amicitiae sp. n.
P1-P4 intercoxal sclerites without ornamentation..........................................
........................................................................ M. ryukyuensis Ishida, 1995
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Abstract
A new distinctive species of the rare Oriental goniacerine genus Awas Löbl, A. gigas sp. n., is described
and illustrated, based on three males and fourteen females taken at the Daoyao Shan Natural Reserve in
the southern Chinese province of Guangxi. All specimens were collected from colonies of the ant genus
Pachycondyla F. Smith nesting in decomposing woods.
Keywords
Awas, new species, myrmecophile, Pachycondyla, Oriental region

Introduction
The genus Awas Löbl currently contains six described species scattered throughout the
Malay Peninsula, Taiwan, and continental China (Löbl 1994; Nomura 1995; Nomura
and Idris 2004; Yin, Li and Zhao 2010; Yin and Li 2012). After a discussion of the morphological details and a phylogenetic analysis of the genus, Löbl (1994) placed Awas in
the goniacerine tribe Arnylliini, as a sister taxon of Harmophorus Motschulsky. Members
of Awas are unique in having a conspicuously elongate postocular region of the head,
and a relatively small, basally strongly constricted abdomen in contrast to the large body.

Copyright Zi-Wei Yin et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0),
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All Awas species are rare in scientific collections, known from one (A. giraffa Löbl,
A. sinicus Yin & Li, A. kayan Yin & Li, A. loebli Yin & Li), four (A. rajah Nomura &
Idris), and five (A. shunichii Nomura) specimens (additional records for A. rajah and
A. shunichii provided in Sugaya and Nomura 2003; Nomura and Idris 2005). Information of the habitat of the known species are largely limited due to the inadequate
number of specimens: A. giraffa, A. shunichii, A. sinicus, and A. kayan were collected
from leaf litter, and A. rajah and A. loebli were taken by flight intercept traps.
In July 2014, our team collected two males and two females of an additional species from a colony of a Pachycondyla ant at the Dayao Shan Natural Reserve in the
southern Chinese province of Guangxi. With the knowledge of the host ant, a second
survey in the same locality was conducted in May 2015, and another thirteen specimens (one male, twelve females) were found in several colonies of the same ant species.
Based on the above material, a new species is formally described, and compared to the
known congeners. This species is distinct in having the largest body size of more than
5.0 mm.

Material and methods
All material treated in this paper is housed in the Insect Collection of Shanghai Normal University (SNUC), Shanghai, China.
A slash is used to separate different labels. Authors’ notes are included in brackets.
Each type specimen bears a following label: ‘HOLOTYPE (red), or PARATYPE (yellow), ♂ (or ♀), Awas gigas sp. n., det. Zi-Wei Yin, 2015’.
The following abbreviations are applied: AL – length of the abdomen along the
midline; AnL – length of the antenna; AW – maximum width of the abdomen;
EL – length of the elytra along the sutural line; EW – maximum width of the elytra;
HL – length of the head from the anterior clypeal margin to the occipital constriction;
HW – width of the head across eyes; PL – length of the pronotum along the midline;
PW – maximum width of the pronotum. Length of the body is a combination of HL,
PL, EL, and AL.

Description
Awas gigas sp. n.
http://zoobank.org/87EE660C-C902-44AF-AA1C-DA3B20A4A817
Figs 1–3
Type material (3 ♂♂, 14 ♀♀). Holotype (in SNUC): CHINA: ♂, labeled ‘China:
Guangxi, Jinxiu Hsien (金秀县), Dayao Shan N. R. (大瑶山自然保护区), 16 km (16
公里), 24°08'11"N, 110°14'28"E, Fagus forest, rotten woods, colony of Pachycondyla
ant, 1100 m, 17.vii.2014, leg. Z. Peng’. Paratypes (in SNUC): CHINA: 1 ♂, 2 ♀♀,
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Figure 1. Dorsal habitus of Awas gigas. A Male B Female Scales: 1.0 mm.

same label data as the holotype; 1 ♀, same locality, ‘16 km, 24°08'25"N, 110°15'38"E,
960 m, colony of Pachycondyla ants, 01.vi.2015, leg. J.-W. Shen & Z. Peng’; 1 ♂ (antennomeres VII–VIII closely conjoint, deformed status), 11 ♀♀, also Dayao Shan N.
R., ‘Laoshan Station (老山林场), 24°07'02"N, 110°11'51"E, 950 m, Pachycondyla
ant, 31.v.2015, leg. J.-W. Shen & Z. Peng’.
Diagnosis. Body large-sized, length 4.79–5.12 mm; head with a greatly elongate
postocular region; pronotum relatively stout, basolateral margins moderately incised at
level of antebasal sulcus, lacking distinct setal tufts; elytra lacking basal fovea. Female
has a relatively larger abdomen than male.
Description. Male (Fig. 1A). BL 4.79–4.96 mm; body reddish-brown, mouth
parts and tarsi lighter. Head (Fig. 2B–C) strongly elongate, HL 1.24–1.35 mm, HW
0.59–0.61 mm, densely punctate and roughly sculptured; pubescence directed anteriorly; anterior frontal margin roundly protruding medially; postocular margins gradually narrowed toward occipital constriction; gula slightly depressed, foveae in longitu-
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Figure 2. Diagnostic characters of male Awas gigas. A Right antenna B Head, in dorsal view C Same,
in lateral view D Pronotum E Elytral base F Aedeagus, in dorsal view G Same, in lateral view H Same, in
ventral view. Scales: A–D = 0.5 mm, E–H = 0.2 mm.
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Figure 3. Habitat of Awas gigas. A General environment of the collection site B A decomposing wood
from where a colony of Pachycondyla was found C Inside of the ant colony.

dinal slit; eyes prominent, situated anterior head mid-length, each eye composed of
about 95 facets; maxillary palpi with palpomeres I short, II elongate, slightly expanded
apically, III nearly triangular, IV oval, with long, membranous apical palpal cone; AnL
2.13 mm, antennomeres IX–XI (Fig. 2A) wider than previous ones. Pronotum (Fig.
2D) longer than wide, PL 0.91–0.94 mm, PW 0.74–0.78 mm; finely punctate, with
T-shaped antebasal sulcus; posterior margin with band of transverse microsculpture.
Prosternum with dense admesal pubescence, pubescence on lateral margins sparser.
Elytra slightly longer than wide, EL 1.50–1.54 mm, EW 1.35–1.41 mm, widest at
basal two-fifths, rounded laterally, narrowed basally and apically, lacking basal fovea
(Fig. 2E), with complete sutural striae, densely setose. Legs slender, profemora with
indistinct preapical denticle. Abdomen about as long as wide, AL 0.96–1.31 mm, AW
1.18–1.20 mm; tergite IV largest, basolateral margins densely setose. Aedeagus (Fig.
2F–H) symmetric, length 0.66–0.67 mm; median lobe truncate apically; endophallus
with hair-like structure; with ventrally curved hook-like parameres.
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Female (Fig. 1B). Similar to male in general, size larger; with relatively larger abdomen; each eye composed of about 75 facets. Measurements: BL 4.89–5.12 mm, HL
1.26–1.28 mm, HW 0.56–0.57 mm, AnL 2.03–2.13 mm, PL 0.92–0.93 mm, PW
0.76–0.77 mm, EL 1.54–1.61 mm, EW 1.37–1.39 mm, AL 1.17–1.30 mm, AW
1.27–1.28 mm.
Comparative notes. At first glance Awas gigas is very distinct from other species
in the genus by possessing a large body size. It shares with A. giraffa and A. rajah the
lack of two pairs of setose tufts on the basolateral margins of the pronotum, and lack
of a distinct basal elytral fovea, but can be separated from both by the relatively stouter
pronotum. Awas kayan also lacks distinct pronotal setose tufts, but has each elytron
possessing a well-defined basal fovea, and the elytra are broader at basal third.
Biology. All individuals of Awas gigas were collected from colonies of a Pachycondyla ant nesting inside or under decomposing woods in broad-leaved forests (Fig. 3).
Distribution. Southern China: Guangxi.
Etymology. The specific epithet indicates the large body size of the new species.
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