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with Notes on the Genus Disasterina

Masaki Sabal!, Kenji Iwao? and Toshihiko Fujita?

! Sakura-machi 581-60, Matsuzaka-shi, Mie 515-0071, Japan
E-mail: saba-m@mctv.ne.jp
2 Akajima Marine Science Laboratory, 179 Aka, Zamami-son, Okinawa 901-3311, Japan
E-mail: iwao@amsl.or.jp
3 Department of Zoology, National Museum of Nature and Science,
Amakubo 4-1-1, Tsukuba-shi, Ibaraki 305-0005, Japan
E-mail: fujita@kahaku.go.jp

(Received 16 July 2011; Accepted 19 October 2011)

A new asterinid, Disasterina akajimaensis sp. nov., is described from a specimen collected at Akajima Island, the
Ryukyu Islands, Japan. It is clearly distinguishable from its five congeners by the following diagnostic characters: body rela-
tively low and flat, uncalcified interradial areas conspicuous on ventral interradii, papulae numerous in center of disc, abac-

tinal plates mostly lacking spinelets, inferomarginal plates with 2-4 spinelets, actinolateral plates with 1 spine, oral plates
with 4-5 oral spines and no suboral spine, adambulacral plates with 1-3 furrows and 1 subambulacral spine. This is the first
report of this genus from Japanese waters. Notes on the genus Disasterina and a tabular summary of the characters of the

currently known species are also given.
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Introduction

The genus Disasterina Perrier, 1875 of the family Asterini-
dae was established for Disasterina abnormalis Perrier, 1875
as a relative of Asterina Nardo, 1834, but distinguished from
the latter by thick integument covering the body and by the
abactinal plates being loosely imbricated, leaving papular
spaces. The uncalcified skin distal to each pair of oral plates
in the type species is also characteristic for Disasterina, but
it varies among species; for example, D. longispina (H. L.
Clark, 1938), originally considered as a species of the sepa-
rate genus Manasterina H. L. Clark, 1938, has no uncalcified
skin (H. L. Clark 1938; O'Loughlin and Waters 2004). In the
latest revision of the genera of Asterinidae, O’Loughlin and
Waters (2004) revised Disasterina, which thus currently has
five valid species (see also A. M. Clark 1993; O’Loughlin
2009; Mah 2010). All of the species are distributed in the In-
do-West Pacific region (Déderlein 1888; Koehler 1910; H. L.
Clark 1916, 1938; Livingstone 1933; Mortensen 1933; A. M.
Clark and Rowe 1971; Liao 1980). No species of Disasterina
has ever before been found in Japanese waters.

In this study we collected one specimen of Disasterina
from the intertidal zone of Akajima Island in the Ryukyu
Islands of southwestern Japan. This specimen is described
here as the holotype of a new species. It has been depos-
ited in the National Museum of Nature and Science, Tokyo
(NSMT). Terminology follows the glossary and illustrations
of A. M. Clark and Downey (1992).

Genus Disasterina Perrier, 1875
[New Japanese name: Numeri-itomaki-hitode-zoku]
(Table 1; Fig. 1)

Disasterina Perrier, 1875: 289 [reprinted in 1876: 209-210];
Livingstone 1933: 5-7; H. L. Clark 1946: 138; Spencer
and Wright 1966: U69; A. M. Clark 1993: 218; Liao and
A. M. Clark 1995: 131-132; Rowe and Gates 1995: 35;
O’Loughlin and Waters 2004: 19-20.

Habroporina H. L. Clark, 1921: 34. Synonymized by A. A.
Livingstone (1933).

Manasterina H. L. Clark, 1938: 157-158; H. L. Clark 1946:
139; A. M. Clark 1993: 220; Rowe and Gates 1995: 36.
Synonymized by O’Loughlin and Waters (2004).

Type species: Disasterina abnormalis Perrier, 1875 (by
monotypy).

Comparative material. Disasterina ceylanica Doder-
lein, 1888: 1 alcohol specimen, Naturhistorisches Museum
Basel (NMB), réf. 2, probably one of the syntypes; Trin-
comali, Ceylon, collected by Paul Sarasin and Fritz Sarasin;
R/r=20/8 mm. Disasterina odontacantha Liao, 1980: 1 dry
specimen, NSMT E-4218; Ambon Island, Indonesia, 0-16 m
deep; R/r=11/6 mm.

Remarks. O’Loughlin and Waters (2004) included
five species in Disasterina: D. abnormalis (type species), D.
odontacantha, D. ceylanica, D. longispina, and D. spinosa
Koehler, 1910. Disasterina odontacantha is clearly conge-
neric with D. abnormalis, sharing an uncalcified interradial

© 2012 The Japanese Society of Systematic Zoology



Masaki Saba et al.

22

($-2) 1'g=1

Apmys Juasaxd ST nomAy I €1 0 ¥ I ¥ 0 0 d 1 1T 691=4 1 aou “ds stsuavuiloyw “q
G=1
(0T6T) 121420 &SI UBWIRpUY € S € 8L T [/ SRS S | v H 8T I=4 1 0T6T I3[y20] vsourds ‘q
(#007) s197eM pUE UIYSNOT,0O (sz-6=Y)
{¥00T) ysteN pue enln (S661) wens) ‘1 ‘ersauopu] (9°¢) 6-9=1
JIe[D "N 'V pue oer] {(0861) oer] £, 'SI [eysrx] [ooereq I P-¢ 0 ¥-¢ 1 ¥ I 1 d T TT8T 0C-11=¥ 91 0861 ‘ORI DYIUDIVIUOPO (]
(¥007) s1a18M (s-2) =1
pue ury3noT,0 (8¢61) e[ "T°H LBIeNSIY M I ¥-¢ I S 1 =T 0 -0 A4 H 0C ve=d4 ¥  (8€61 “We[D "1 H) vurdsisuo] ‘q
S01-£=1
Apmys Juasaxd (8881) ULRRPOQ £UOID z ¥ z 6 I 4 0 0 \% H et EF1=a ¢ 8881 ‘URRPO( Po1uv]d2) "]
elenSNY
(¥002) s123eM pue uy3noT,O (9861 MN ‘eIsauopuy ‘reng (8€>¥)
‘8461) xnodue[ (¢gaT) duoysSurAry SO110], oy IoLLIRg GI-8=1
(1261) Me[D "1 'H (S£81) LI JeIID) £, BIUOPA[ED) MIN I ST I 9-¥ I S-1 0 0 d 1 §T¢ 0¢-61=4d ST G/8T IdLLIx] SHvuLIOUqy ‘(]
$a0UDIYY uonnquysip [porydesfosn  Sys  SI SOS SO STV ST SIS Sdv vl 4Apod I/ (wrar) 1y N sapadg

“Ayreoor ad4y syeatpur () systaesy “sajerd remnonted [e1249s A[uo 10§ partasqo

are GIN] pue Sgy 10J sasaypuared ur szoquiny ‘saulds [eror[nqureqns jo Iaquinu :§ys ‘saurds mo1ng jo Iaquinu :gJ ‘saurds [eroqns jo raquinu :gQS ‘saulds [e1o Jo 1oqunu :§Q ‘saulds [e1aje[ounoe Jo Iquinu
:§TV "s1aoutds TeurrewroIajur Jo roquinu S ‘s3ofoulds [eurdreworadns jo aquunu SIS "s}[aulds [eUTIORqR JO JOQUINU SV JUISqe=Y ‘JUasaId=J “edIe PayId[edUun [RIPLIINUT 1] "SALI U0 [99Y UBIpIUI
P ySry=H 9e pue Mo[=T :Apog "OTeI 1/ 1/ ‘I INOYIIM UMOYS ST sasajuared ut y ‘wrwu ur (1)) 9215 Apoq :1 Y "PapI0da1 SUauIdads Jo IOqUINT :N ‘DULLdIsvsi(T JO sa10ads o) Jo sonystIaloeIey) ‘1 [qel,



New asterinid from the Ryukyu Islands 23

Fig. 1. Disasterina ceylanica Doderlein, 1888, syntype (NMB réf. 2). A, Abactinal view; B, actinal view; C, disk and proximal part of arm,

abactinal view; D, mouth, oral plate pairs, and adambulacral furrows.

area just distal to each oral plate pair, a single spinelet per
actinolateral plate, and a single spinelet per subambulacral
plate (Table 1). The other three species are quite different,
and their generic attribution is doubtful.

Apparently without examining specimens, but relying
only on Doderlein’s (1888) original description, Living-
stone (1933) transferred Disasterina ceylanica to his new
genus Tegulaster on the basis of having mid-radial abactinal
plates forming a keel, but O’Loughlin and Waters (2004) re-
assigned the species to Disasterina. We have re-examined
one specimen of D. ceylanica (Fig. 1), probably one of the
syntypes (Jangoux 1985: 21 called this specimen “holotype”
without lectotype designation) although the measured body
size (R/r=20/8 mm) does not exactly match that of any of
the three syntypes (R/r=32/10.5, 25/10, 14/7mm) men-
tioned in the original description (Ddderlein 1888: 825).
We compared this specimen with the list of differences be-
tween Disasterina and Tegulaster given by O’Loughlin and
Waters (2004: 20), and some of its features suggest that this
species should indeed be referred to Tegulaster. The body
is not thin, but has a relatively thick disc and a mid-radial
keel on the arms; the abactinal plates are fairly contiguous,
with only small papular spaces, most of the abactinal plates
being arranged longitudinally on the arms; the superomar-
ginal plates are in distinct series; and the body is covered by

a smooth integment. While the form and pattern of spine-
lets are similar in these two genera (O’Loughlin and Waters
2004), in this specimen of D. ceylanica only some plates on
the central disc and around the periphery of the madre-
porite have spinelets, the actinal plates each have one large
spine, the adambulacral plates have four to five webbed
furrow spines and two subambulacral spines, and the oral
plates have nine webbed furrow spines, the two or three in-
nermost ones being larger than the rest, and two suboral
spines.

Based on a single specimen, Disasterina longispina was
originally described in the monotypic genus Manasterina
by H. L. Clark (1938), distinguished in particular by its size,
the openly meshed abactinal plates, the single spinelet per
abactinal plate and long, slender spinelets near the arm tips,
and the absence of uncalcified interradial areas. Follow-
ing their examination of three additional specimens from
Western Australia, however, O'Loughlin and Waters (2004)
recognized no generic value in such differences and syn-
onymized Manasterina with Disasterina. In light of several
characteristics similar to those of D. ceylanica, in our view
there remains a question as to whether Manasterina longi-
spina should be referred to Disasterina or Tegulaster.

Disasterina spinosa was considered to be a valid species
by Livingstone (1933), but not referable to Disasterina; it
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Fig. 2. Disasterina akajimaensis sp. nov., holotype (NSMT E-6758). A, Abactinal view; B, actinal view.

has, however, been retained in Disasterina by O’Loughlin
and Waters (2004). These latter authors noted that the long,
sacciform spinelets on the abactinal plates are the most dis-
tinctive characteristic of this species, but also that this char-
acteristic has no generic value. Several other characteristics
of D. spinosa are similar to those of D. ceylanica, though
suggesting that this species may also be better referred to
Tegulaster than to Disasterina.

The descriptions of these three species were based on only
one or a few specimens, and more material is required to
clarify their generic status.

O’Loughlin and Waters (2004) removed D. leptacantha
Livingstone, 1933 (see also O’Loughlin 2009) and D. prae-
signis Livingstone, 1933 (with its junior synonym D. spinu-
lifera H. L. Clark, 1938) from Disasterina to Tegulaster. The
generic status of D. ceylanica, D. longispina, and D. spinosa
needs further consideration especially in relation to these
species of Tegulaster. In addition to morphological evidence,
molecular phylogenetic studies may be effective in resolving
the generic status of the species of Disasterina.

Another synonymized genus, Habroporina, was estab-
lished by H. L. Clark (1921) monotypically for Habroporina
pulchella H. L. Clark, 1921. He did not mention the presence
of interradial uncalcified areas in this species, but his pho-
tographs (H. L. Clark, 1921: pl. 24 fig. 3, pl. 26 fig. 5) clearly
show them. Livingstone (1933), finding no differences be-
tween H. pulchella and Disasterina abnormalis, synony-
mized them.

Disasterina akajimaensis sp. nov.
[New Japanese name: Akajima-numeri-itomaki-hitode]
(Table 1; Figs 2-6)

Disasterina odontacantha: Saba et al. 2008: 19-20. [Not Di-
sasterina odontacantha Liao, 1980]

Material examined. Holotype: NSMT E-6758, Kushi-
baru beach, Akajima Island, Ryukyu Islands (26°12.6'N,
127°16.6'E), intertidal, under rock, collected by M. Saba, on
19 November 2006. The specimen was directly preserved in
99% ethanol.

Description of holotype. Body thin, stellate with 5 ta-
pering arms, slightly convex abactinally, flat actinally (Fig.
2). R/r=16.9/8.1 mm=2.1. Body entirely covered by smooth
integment obscuring underlying skeletal plates in life, but
plates visible after preservation in alcohol.

Abactinal plates imbricated, irregular in shape (circular,
triangular, oval, and slender), and variable in size, maxi-
mally 1.6X0.4mm; unarmed, except 4 plates surrounding
anal pore each having 2-5 short, sacciform spinelets (Figs
3A-C, 4A). Ten large and slender and about 25 small abac-
tinal plates almost regularly arranged to surround pentago-
nal area at center of disc (Fig. 3A). In central pentagonal
area, about 43 small abactinal plates arranged in mesh with
papulae in spaces. Outside central pentagonal area, abacti-
nal plates in interradial triangular part strongly imbricated
(Fig. 3A); 10-12 large plates attached firmly to each other
to form rigid area (Fig. 3A) internally connected with inter-

Fig. 3. Disasterina akajimaensis sp. nov., holotype (NSMT E-6758). A, Anal pore and a patch; B, madreporite; C, proximal part of arm,
abactinal view; D, oral plate pair and interradial uncalcified area, some oral spines have been lost (see also Fig. 6 for oral plate pair and inter-
radial uncalcified area at another interradius); E, proximal part of ambulacral furrow (oral plates seen at the lower-left corner are drawn in
Fig. 6); F, inferomarginal spinelets, abactinal view. Abbreviations: als, actinolateral spine; apo, anal pore; fs, furrow spine; imp, inferomarginal
plate; ims, inferomarginal spine; ir, interradial; iua, interradial uncalcified area; md, madreporite; op, oral plate; os, oral spine; r, radial; rp,

rigid patch; sas, subambulacral spine.
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Fig. 4. Disasterina akajimaensis sp. nov., holotype (NSMT E-6758). A, Abactinal plate, outer view; B, actinolateral spine, with arrows indi-
cating teeth.

Fig. 5. Disasterina akajimaensis sp. nov., holotype (NSMT E-6758). A, Internal pillar (arrow); B, superactinal plates covered with soft tissue
(arrows); C, superambulacral plates (arrows). Abbreviation: amp, ambulacral plate.
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Fig. 6. Disasterina akajimaensis sp. nov., holotype (NSMT E-6758). Schematic view of oral plate pair and interradial uncalcified area. Ab-
breviations: fs, furrow spine; iua, interradial uncalcified area; op, oral plate; os, oral spine; sas, subambulacral spine; tm, thin membrane; tp,

thin plate.

nal pillar (Fig. 5A). Abactinal plates in radial part contigu-
ous or slightly imbricated, arranged irregularly in mesh with
papulae in openings (Fig. 3A,C). Those just inside marginal
plates strongly imbricated, smaller than those in inner part
(Fig. 3C). Anal pore present at center of disc enclosed by
above-mentioned plates with spinelets (Fig. 3A). Madrepor-
ite roundish pentagonal, situated just outside central pen-
tagonal area, with about 16 sacciform spinelets on periphery
(Fig. 3B).

Superomarginal plates minute, 5-7 in number, not form-
ing distinct series. Inferomarginal plates 30-35 in number,
arranged in series; spatulate, each bearing transverse distal
fringe of 3 (rarely 2 or 4) webbed sacciform spinelets (Fig.
3F). Terminal plates roundish rectangular.

Papulae large, isolated, and present only on abactinal sur-
face; numerous (42 in number) in central pentagonal area,
sparse in radial part of ray (Fig. 3C).

On actinal surface, interradial uncalcified area present
just distal to oral plate pair, covered with thin membrane in
which 3 small, thin plates embedded (Figs 3D, 6).

Each oral plate bearing 4-5 oral spines; lacking suboral
spines (Figs 3D, E, 6). Oral spines arranged closely in curved
line; webbed basally by thin membrane; inner 3 spines lon-
ger than outer 1 or 2.

Adambulacral plates 33-35 in number, each with 3 (rarely
1 or 2) glassy furrow spines webbed by thin membrane, and
1 long, glassy subambulacral spine (Figs 3E, 6). Actinolateral
plates roughly arranged in longitudinal rows; those of inner-
most two rows larger, each bearing long, sacciform actino-
lateral spine and innermost one extending just before ter-
minal plate; outer rows unarmed, strongly imbricated (Fig.

3E). Most of oral spines, furrow and subambulacral spines,
and actinolateral spines with 1-3 small transparent terminal
teeth (Fig. 4B).

Superambulacral plates present irregularly, very small
(Fig. 5C). Superactinal plates consisting of a single plate,
present at internal margin, numerous interradially, becom-
ing fewer distally (Fig. 5B).

Color in life uniformly light brown abactinally, whitish
actinally (Fig. 2).

Remarks.
of D. odontacantha in our preliminary report (Saba et al.
2008). The present new species is closely related to D. odon-
tacantha as well as D. abnormalis, both of which share low
and flat arms without a median keel, and a conspicuous in-
terradial uncalcified area. It is closer to D. odontacantha but

This specimen was recorded as a young form

distinguishable by the absence of spinelets on most abactinal
plates in contrast to the presence of the 1-2 spinelets, and
by the 4 or 5 closely placed oral spines without any gap be-
tween them, in contrast to 3 or 4 more widely spaced spines.
It is also distinguishable from D. abnormalis by the absence
of a suboral spine on each oral plate in contrast to the pres-
ence of a long, sacciform one. The differences from the other
species are shown in Table 1.

This is the first report of this genus from Japanese waters.

Distribution. Only from the type locality, Akajima, the
Ryukyu Islands, Japan (present study).

Etymology. The specific epithet akajimaensis is derived
from the island of Akajima, where the holotype was col-
lected. New Japanese names given for this genus and species
are Numeri-itomaki-hitode-zoku and Akajima-numeri-
itomaki-hitode, respectively. Akajima is the locality, while
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in Japanese “numeri” refers to the slimy nature of the body
surface, an “itomaki” is a spool used in sewing with a shape
that looks like asterinid sea stars, “hitode” are seastars, and
“zoku” means genus.
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