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Abstract

Indopacific echinoids ofthe
genus

Asthenosoma that have hitherto been described as A. varium actually belong to two distinct

species that are geographically separated. Animals of the eastern population, extending from Sri Lanka to Hawaiiand cen-

tered around the Indonesian Archipelago and the Philippines are A. varium Grube, 1868. The new species, A. marisrubri, is

so far known only from the northern Red Sea. The two species can be clearly distinguished by the distribution and the

nature of the aboral spines and by the lack of tridactylous pedicellariae with blunt massive valves in A. marisrubri n.sp.

Résumé

Les échinides indopacifiques du genre Asthenosoma, décrits jusqu’à présent sous le nom A. varium, appartiennent en réalité à

deux espèces distinctes et séparées géographiquement. Les individus de la population orientale, qui s’étend du Sri Lanka

jusqu’à Hawaii et se concentre autour de l’Archipel Indonésien et des Philippines, appartiennent à l’espèce A. varium

Grube, 1868, tandis que l’espèce nouvelle A. marisrubri n’est connue, jusqu’à présent, que de la partie septentrionale de la

mer Rouge. On peut distinguer les deux espèces sur les critères suivants: la nature et la distribution des piquants aboraux et

l’absence de pédicellaires tridactyles à valves trapues et émoussées chez A. marisrubri n.sp.

INTRODUCTION

In 1928, an Echinothuriid echinoid was collected

by R.P. Dollfus in the shallow reefs of the Red

Sea (Gulf of Suez) and was identified as

Asthenosoma varium by Mortensen (1935). Subse-

quently, this species has been reported several

times in the Red Sea either in scientific literature

(Clark, 1966; Tortonese, 1977; Dollfus & Ro-

man, 1981; Fishelson, 1991) or in field guides for
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A.marisrubri n.sp. Note

the conspicuous canopyof pearl-like swellings, presumably poison glands, of the secondary spines. (Underwater picture by

Steven Weinberg)

A.varium. Note the naked

zonesaround the patches of secondary spines which are invested by a thick skin-sheath showing typical constrictions and

dark-and-light banding. (Underwater picture by Steven Weinberg); D. Detail of the aboral spines of

Asthenosoma marisrubri
n.sp. at 15 m depth, Hurghada (Egypt, Red Sea). The

long, incurved primary spines from the oral side form a “skirt” around the ambitus of the animal, secondary spines cover

the aboral side. (Underwater picture by John Neuschwander); C. Detail of the aboral spines of

Asthenosoma variumn.sp. A.A. marisrubriandIn-situ at 8 m depth, Donggala (Sulawesi, Indonesia).

(Underwater picture by Steven Weinberg); B.

Fig. 1. A. variumpictures of
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Recently, one of us (Weinberg, 1996) observed

that live individuals of A. varium” look strikingly

different in the Red Sea and in the Indo-Pacific

region, the most evident differences being the

morphology and the arrangement of the aboral

spines (Fig.l). This has led us to examine speci-

mens from the Red Sea more carefully. The Red

Sea specimens prove to be a hitherto undescrib-

ed species: Asthenosoma marisrubri n.sp. This new

species is described here, and the characters

which distinguish it from the species A. varium are

given, as well as a key to the species of Asthenoso-

ma.

MATERIALAND METHODS

Eleven specimens of Asthenosoma marisrubri n.sp.

were examined, one of them has been chosen as

holotype, the ten others are paratypes.

Four specimens (holotype and 3 paratypes)

are in the Zoôlogisch Museum, Universiteit van

Amsterdam (Amsterdam, The Netherlands)

(ZMA): Vech.E 9365 (Holotype) (alcohol), locali-

ty: Shab Umm Ush, Hurghada (Egypt, Red Sea),

depth: 4.5 m, coll. Paul Kieffer, 22/09/1996, leg.

Romain Duprel ; Vech.E 9366 (Paratype) (alco-

hol), locality: Gulf of Aqaba (Jordania, Red Sea),

coll./leg. Rita Ghalayini, 1996 ; Vech.E 9366 (2

Paratypes) (alcohol), locality: Marsa Shagra, 50

km north of Marsa Alam (Egypt, Red Sea),

depth: 10 m., coll. John Neuschwander, January

1997.

Two paratype specimens are in the Zoolo-

gical Museum, Tel-Aviv University (Tel-Aviv,

Israel) (ZMTAU): EC 25123 (alcohol), locality:

Eilat, Gulf of Aqaba (Israel, Red Sea), coll. J.U.

Gitai, 1964, identified as A. varium ; NS 5091

(alcohol), locality: Eilat, Gulf of Aqaba (Israel,

Red Sea), coll. D. Popper, 1968, identified as A.

varium.

One paratype specimen is in the Zoological

Museum, Hebrew University (Jerusalem, Israel)

(HUJ ): ECHI 343 (alcohol), locality: Eilat, Gulf

of Eilat (Israel, Red Sea), coll. F.D. Por,

14/12/1969.

Four paratype specimens are in the Muséum

National d'Histoire Naturelle (Paris, France)

(MNHN): 6-9. EC ES 8376 (dry, badly pre-

served), locality: Gulf of Suez, stn 18 (28°4'-

28°94 N, 33°28'-33°35'E, Red Sea), depth: 60-

70 m, coll./leg. R.Ph. Dollfus, 26/12/1928.

In addition, ten specimens of Asthenosoma vari-

um Grube 1868 from the Indo-Pacific region

were also examined. These are the type speci-

men (only some spines and pedicellariae left)

from the China Sea, described by Grube (1868)

(leg. Salmin) and held in the Wladyslaw Rydzew-
ski Museum of Natural History, Wroclaw Uni-

versity (Wroclaw, Poland) (MNHW): 487; the two

specimens (alcohol) from Ambon described by de

Loriol (1893) (coll. Bedot & Pictet) now in the

Muséum d'Histoire Naturelle de la Ville de

Genève (Geneva, Switzerland) (MHNG): E.

3/88; the two specimens (alcohol) from the

Formosa Sea described by Ludwig (1880) in the

Zoologisches Museum (Hamburg, Germany)

(ZMH): E3 ; two specimens (alcohol) from East

Sumatra, Java Sea and one (alcohol) from Sum-

bawa, in the Zoôlogisch Museum, Universiteit

van Amsterdam (Amsterdam, Netherlands)

(ZMA): EC.E.4488 and EC.E.4489; one speci-

men (dried) from New Caledonia, in the Mu-

séum National d'Histoire Naturelle (Paris,

France) (MNHN): E.C.ES.8297; one specimen

(alcohol) from southwest Sulawesi, Indonesia col-

lected by Dr. Bert Hoeksema and in the Natio-

naal Natuurhistorisch Museum (Leiden,

Netherlands) (NNM): Echinodermata 06050.

For scanning electron microscope (SEM) obser-

vations, pedicellariae and spines (fixed in 70 %

ethanol) were dehydrated in graded ethanol and

dried by the critical point method using CO2 as

transition fluid. The skeleton ofpedicellariae and

divers and in other "popular scientific" publica-

tions (see e.g.: Darom, 1976; George & George,

1979; Vine, 1986; Schmid & Paschke, 1987; De

Wilde & Paccalet, 1990; Baumeister, 1993; Atiya,

1994; Pitkin, 1994).

A. varium was first described from the Sea of

China (most likely the Philippines) by Grube

(1868). Since Grube, it has been regularly report-

ed in the central Indo-Pacific, from the Philip-

pines and the Indonesian Archipelago eastward

to Formosa and Japan and southward to Austra-

lia and New Caledonia (Agassiz, 1873; Ludwig,

1880; Agassiz, 1881; de Loriol, 1893, 1895; Do-

derlein, 1902; Dôderlein, 1911; Clark, 1925;

Mortensen 1935; Clark & Rowe 1971; De Rid-

der, 1986; Colin & Arneson 1995).
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spines was prepared by dissolving the tissues with

sodium hypochlorite. Detached ossicles were

then washed in distilled water and air-dried.

Whole spines and pedicellariae or the ossicles

were mounted on aluminium stubs, coated with

gold in a sputter coater and observed with a

JEOLJSM-35-C and an ISI DS-130 scanning

electron microscope.

The maximum length and maximum width

of the valves have been measured either directly

with an eyepiece micrometer or on SEM pictures

for the most abundant tridactylous pedicellariae,

i.e., the pedicellariae with long, narrow and

keeled valves (type 1) and the pedicellariae with

blunt massive valves (type 3) ; their description is

given in the results. For A. marisrubri, type 1 pedi-

cellariae were collected on the holotype ZMA/

V.ech.E 9365 and on the paratypes ZMA/

V.ech.E 9366, ZMTAU/EC 25123 and HUJ

/ECHI 343. For A. varium, type 1 and type 3

pedicellariae were collected on the type speci-

men MNHW/487 and on specimens MHNG/

E.3/88, ZMH/E3, ZMA/EC.E.4488, ZMA/

EC.E.4489EC and NNM/Echinodermata

06050.

RESULTS

FEATURES OF THE GENUS ASTHENOSOMA GRUBE

1868

Asthenosoma varium Grube 1868 is the type species

of the genus. The original description of the

species by Grube was brief ; more detailed de-

scriptions were given later, mainly by Ludwig

(1880), Agassiz (1881), de Loriol (1893) and

Doederlein (1902). A precise diagnosis of the

genus is given by A. Agassiz & H.L. Clark (1909)

and by Mortensen (1935). However, a few fea-

tures given in these descriptions are specific to A.

varium and consequendy do not concern all the

species belonging to the genus. Therefore we

propose a revised diagnosis largely based on that

given by Mortensen (1935), but omitting the spe-

cific features ofA. varium.

Asthenosoma belongs to the family Echinothu-

riidae and to the subfamily Asthenosominae (=

Echinothuriinae in Fell, 1966). The characters of

these taxonomic groups are given in Mortensen

(1935). We will only recall here the distinctive

features of Asthenosominae: trigeminate ambu-

lacra, non-crenulate tubercles, oral primary

spines terminating in a hoof, not club-shaped

and not skin-clad. The characters of the genus

Asthenosoma can be summarized in the following

way.

THE CORONA SKELETAL PLATES

1. Ambulacra

Each primary ambulacral plate is associated with

two included ambulacral plates (i.e., plates hav-

ing no contact with the ambulacra edges), and

each plate bears one pore pair. Pores occur in

three dense series both on oral and aboral sides.

On the aboral side, the pores are in horizontal

series. On the oral side, they form typical arcs of

three plates close to the peristome but toward the

ambitus they become horizontally arranged.

2. Interambulacra

Large tubercles (primary tubercles) are present

only on the oral side (ambulacra and interambu-

lacra); they continue a little above the ambitus,

and then totally disappear. Their areoles are not

deepened, but they are large: they necessitate a

widening of the plates off the areoles. This caus-

es: (1) the oudines of the plates to be more or less

conspicuously sinuate, (2) the alternating position

of the tubercles in successive plates. In larger

specimens, there may be as many as five primary

tubercles in a horizontal series on the interambu-

lacral plates; on the ambulacral plates, there are

no more than two to three tubercles, and some of

the plates may be devoid of primary tubercles.

Smaller tubercles (called here secondary and mil-

iary tubercles) occur both on the oral and aboral

sides (ambulacra and interambulacra). On the

aboral side, the arrangement of the secondary

tubercles on the plates is one of the species dis-

criminant features.

3. Apical system

Genital and ocular plates are in contact with the

periproct (monocyclic arrangement). Madreporic

pores are limited or not to the madreporite.
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THE APPENDAGES

1. Spines

The spines corresponding to the primary tuber-

cles (primary spines), are the largest (in length

and diameter), they are slightly curved, finely

serrated and oral spines have an apex termina-

ting in a slender hoof. The spines corresponding

to the secondary tubercles are of three types: (a)

slightly curved spatulated spines, (b) spines

invested by a thick skin- sheath which is more or

less distinctly annularly constricted and banded

with dark and light colors, (c) spines with an api-

cal, large spherical swelling (a poison gland).

Spines of type a occur on the peristomial mem-

brane, spines of types b and c occur both on the

oral and the aboral sides but they are most devel-

oped on the aboral side. The respective develop-

ment and arrangement of type a and type b

spines are species discrimant features. The mil-

iary tubercles (the smallest tubercles) correspond

to the attachment of very small spines and pedi-

cellariae. The miliary spines show no particular
features.

2. Pedicellariae

Only tridactylous and trifoliate forms do occur.

The tridactylous may be of different types: (a) a

large type, with narrow valves joining only in

their distal part -the edge forming there some

coarse teeth -, (b) a short, massive type with

broad valves, joining in their distal half, -their

edges are coarsely dentate in the joining part -,

(c) a short, slender type with narrow valves and a

median longitudinal crest along the inner face of

the valve. The occurence and/or the relative

abundance of these pedicellariae types vary ac-

cording to the species A. varium, A. intermedium, A.

ijimai and A. marisrubri. However, in A. dilatatum
,

the only pedicellariae typically belong to a fourth

type: a short, massive type, with broad leaf-

shaped valves that are joined along their whole

length.

n.sp. (near Safaga, Egypt, Red Sea; 10 m depth). Notice the flexibility of the test: the

echinoid has wedged itselfbetween two coral heads. (Underwater picture by Steven Weinberg)

Fig. 2. In-situ picture ofA. marisrubri
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3. Sphaeridia

The sphaeridia occur on the inner side of the

included ambulacral plates, from the peristome

to at least above the ambitus.

4. Tube-feet

On the oral side, the tube feet have well-devel-

oped sucking disks; on the aboral side, the distal

ends of the tube feet are simply conical (sucking

disk absent).

On the whole, species of Asthenosoma are large,

beautifully coloured tropical echinothurids with

a flexible test (Fig.2), occurring from the ebb-

zone to a depth of ca. 100 m. They are the only

littoral forms among Recent echinothurids.

Asthenosoma marisrubri n.sp.

GENERAL FEATURES

This species has a circular outline when flattened

in alcohol, with a relatively vertical ambitus.

Living animals have usually a hemispherical

shape forming a regular dome, but they can

deform themselves when moving through narrow

spaces between coral heads or rocks. The ambi-

tus diameter of the alcohol preserved holotype

and paratype specimens varies from 85 to 150

mm (Table 1). When compared to the interam-

bulacral areas, the ambulacral areas have a high-

er number of plates (primary ambulacral plates)
in all the specimens (Table 1). This is compara-

ble to the data given for A. varium and A. urens by

Doederlein (1902), for A. dilatatum by Mortensen

(1935) and for A. intermedium by H.L. Clark

(1938). It is however perplexingly contrary to

what is reported for A. varium and A. ijimai in

Mortensen (1935). Observed at the ambitus, the

ambulacra are narrower than the interambulacra

(ambulacra ca. 2/3 of the interambulacra). All

the tubercles are perforated. The distribution of

the primary and secondary tubercles is men-

tioned in the following description of the corona

skeletal plates; the miliary tubercles show no par-

ticular features.

THE CORONA SKELETAL PIATES (FIG.3A)

1. Ambulacra

The ambulacral plates are narrow, their edges

are straight or slightly sinuous when at the level

of a primary tubercle. Both on the oral and abo-

ral faces, naked spaces are lacking. However, on

the oral side, the perradial membranous suture

may be slightly widened at the ambitus. Each

A: ambulacra, IA: interambulacra.

ZMA-V.ech.E9365 = Holotype

For specimen ZMA-V.ech.E9366, the test has not been denuded and consequently the number of plates is not given (the

specimen has been kept as intact as possible in order to preserve most appendages in place).

Measurements were not realised onZMA-V.ech.E9367 and MNHN-EcEs8376 because they are too badly preserved.

Table 1. Size features ofthe holotype and paratype specimens.

Specimen Diameter (mm) Numberofplates

Ambitus Peristome Apical oral face aboral face

system A IA A IA

ZMTAU-EC25123 85 ca. 19 ca. 17 27-29 22-25 35-37 28-31

ZMTAU-NS5091 95 ca. 23 ca. 18 23-26 19-22 43-46 31-33

ZMA-V.ech.E9366 105 ca. 22 ca. 20 - -
-

-

ZMA-V.ech.E9365 115 ca. 24 ca. 20 30-33 23-25 45-48 28-32

HUJ-ECHI343 150 ca. 25 ca. 20 27-30 21-23 41-45 30-33
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primary ambulacral plate has two included

ambulacral plates and every plate bears one pore

pair. In each ambulacral column, pore pairs are

equidistant and are transversally in line in the

adradial mid part of the column. They subse-

quently form three meridional series on both

adradial sides of an ambulacrum. Oral and abo-

ral sides differ by their tuberculation. On the oral

side, primary tubercles (0-2) occur in the inter-

poriferous zone; the primary tubercles increase

in diameter and in number from the peristome

towards the ambitus. The general pattern of

their distribution is as follows: near the peri-

stome, one primary tubercle every second plate

and further upwards on each plate; some plates

may bear two tubercles. Tubercles on successive

plates have an alternating position. Secondary

tubercles are transversally in line throughout the

plate. On the aboral side, the primary tubercles

are lacking (they disappear a little above the

ambitus) and the secondary tubercles are slightly

larger than these on the oral face. As a whole,

the secondary tubercles have rather a uniform

distribution. In the apical region of the corona,

the secondary tubercles (1-4) form a transversal

series on each plate and are restricted to the

interporiferous zone; towards the ambitus, they

increase in number, occurring both in the porif-

erous and interporiferous zones and are uni-

formly distributed along the plate without form-

ing regular transversal series.

2. Interambulacra

The interambulacral plates are 1.5 to 2 times the

width of the ambulacral plates. Their edges are

straight, slightly adorally curved in the vicinity of

the interradial membranous suture. Close to the

apical system, they are V-shaped with the point

directed toward the apex. As for the ambulacra,

the oral and aboral sides differ in their tubercula-

tion. On the oral side, 1-4 primary tubercles

occur on each plate. One tubercle is located

close to the adradial edge of each plate from the

peristome edge to the ambitus. A second tubercle

may occur lateral to the first one, every second

plate. These adradial tubercles have an alterna-

ting position in successive plates; they form

meridional series that run parallel along the

adradial membranous suture and extend a little

above the ambitus. Primary tubercles also occur

in the interradial mid part of the plate: there is

one tubercle generally every two plates close to

the peristome and one on every plate at mid dis-

tance from the ambitus; in this area, a second

tubercle may occur lateral to the first one, every

second plate. These perradial tubercles have an

alternating position on successive plates.

Secondary tubercles are scattered between the

primaries and are often transversely in line. On

the aboral side, the primary tubercles are lack-

ing: as in the ambulacra, they disappear a little

above the ambitus. The secondary tubercles are

regularly distributed all over the interambulacral

plates. Naked areas may occur along the interra-

dial suture, but they are little developed. As a

whole, membranous sutures are more conspicu-

ous (wider) in the interambulacra than in the

ambulacra.

THE PERISTOME

The peristome is entirely covered by imbricating

plates. These correspond to ambulacral and

interambulacral plates which are incorporated

on the peristomial membrane. The ambulacral

plates bear pores pairs which are meridionally in

line from the corona up to the mouth.

Gills are well-developed, but the gill slits are shal-

low.

THE APICAL SYSTEM

The apical system is monocyclic. All plates are

rather triangular in shape, with the genital plates

being larger. The membranous junctions are

well-developed and often cover the periphery of

the plates. The madreporite is conspicuous,

being the largest and the most prominent plate.

Pores only occur on the madreporite. Small

tubercles (1-2 / plate) are present on the

periproctal plates; the latter are small, well-sepa-

rated from each other, and with a sinuous out-

line. The central anus is surrounded by a fold

formed by the periproctal membrane.

THE APPENDAGES

1. Spines

Primary spines correspond to a single morpho-

logical type: they are slightly curved (on the oral
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Fig. 3. A. marisrubri n.sp., A. Detailed view ofthe aboral face ofthe holotype (ZMA: V.ech.E 9365) showing the naked test;

B. Detailed view of the oral face of the paratype (ZMA: V.ech.E 9366) showing the primary “hoof” spines and the sec-

ondary spines with the apical swelling; C. Detailed view ofthe aboral face of the paratype (ZMA: V.ech.E 9366) showing

the secondary spines with the apical swelling.
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side) or straight (at the ambitus) with a cylindri-

cal hollowed shaft ending in a distal hoof; this

hoof is not enlarged and is even sometimes nar-

rower than the shaft (Figs. 3B, 4). Primaries

occur on the oral side as well as along and a little

above the ambitus. The primaries are of very

uniform size all over the oral face (10-15 mm,

holotype specimen), but they increase in length

at the level of the ambitus and on the aboral side

(20-25 mm, holotype specimen); there, the pri-

maries extend well over the coating ofsecondary

spines.

Secondary spines belong to two morphological

types: (1) spines invested in a narrow epidermal

bag with a very conspicuous apical swelling

forming a sphere (most presumably a poison

gland: divers have reported an extremely painful

burning sensation when these sea urchins are

touched) which is supported by a very sharp

skeletal point (Figs. 3C, 5), (2) slightly curved

spines with a slightly spatulated distal end. Type

1 spines abundantly occur both on the oral and

the aboral sides. On the oral side, they are much

shorter (ca 6 mm, holotype specimen) than on

the aboral side (ca 20 mm, holotype specimen).

On the aboral side, these tallest secondaries form

a regular canopy typically characterized by the

spherical apex of the spines. Type 2 spines (7-9

mm) are confined to the peristome.

2. Pedicellariae

Two main types of tridactylous pedicellariae

occur: (1) a large type ("type 1"), with long nar-

row valves that join only in their distal part - the

edge forming there five coarse teeth (Fig.6), (2) a

short type ("type 2") with relatively broad and

flat valves that join distally and along 1/3 to 2/3

of their length (Fig. 7). On type 1 pedicellariae, a

keel occurs medially on the outer face of the

valves. On type 2, there is a crest running along

the inner face of the valve (from the septum sep-

arating the musculature of the pedicellariae up to

the distal extremity of the valve); this crest typi-

cally bears several large sharp spines. Trifoliate

pedicellariae are numerous, with broad and

short valves.

KEY TO THE SPECIES OF THE GENUS ASTHENOSOMA

Five species are referred to the genus Asthenosoma: Asthenosoma varium Grube, Asthenosoma ijimai Yoshiwara, Asthenosoma dilata-

tum Mortensen, Asthenosoma intermedium H.L. Clark, Asthenosoma marisrubri n.sp. The key proposed hereafter, is based on the

distinctive features given by Mortensen(1935) for A. varium, A. ijimai and A. dilatatum, by H.L. Clark (1938) for A. intermedium

and by this paper for A. marisrubri. We think, however, that a closer look at living and well preserved specimens ofcompa-

rable size (age) should be made in the future, in order to ascertain the validity of the species A. ijimai, A. dilatatum and A.

intermedium.

1Tridactylous pedicellariae of 2-3 different types, one

with narrow valves and a median longitudinal crest

along the inner face of the valve; nonesimply with

broad leaf-shaped valves joined along their whole

length and without aninner median longitudinalcost....2

- Tridactylous pedicellariae of one type only, with

broad leaf-shaped valves, joined along their whole

length and without aninner median longitudinal crest

A. dilatatum

2.- On the aboral side, predominant and taller spines are

invested by a thick skin-sheath, more or less distinctly

annularly constricted and banded with dark and light

colours; their distal extremity is not swollen as a

sphere. These spines are grouped in rectangular

patches that are well separated by naked areas.

Smaller spines also invested in a skin sheath but with a

distal spherical swelling (probably a poison gland) are

mostly located along the margins ofthe naked areas

3

-
On the aboral side, predominant and taller spines are

invested in a skin sheath which is only swollen distally

forming a very conspicuous spherical extremity (prob-

ably a poison gland). They regularly cover the entire

aboral side; naked spines are inconspicuous or absent

A. marisrubri

3.- On the oral side, primary spines are usually ringed.

Pedicellariae ofthe massive type with broad valves are

present or absent. Madreporic pores confinedto the

madreporite 4

-
On the oral side, primary spines are not ringed.

Pedicellariae of the massive type with broad valves are

absent. Madreporic pores extending over the adjoin-

ing periproctal plates A. ijmai

4.- Pedicellariae ofthe massive type with broad valves

present. (Indo-Pacific) A. varium

Pedicellariae ofthe massive type with broad valves

absent. (Great Barrier Reef) A. intermedium
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DISTINCTIVEFEATURES OF ASTHENOSO-

MA VARIUM GRUBE 1868 AND ASTHENO-

SOMA MARISRUBRIN.SP.

The original description of Asthenosoma varium by

Grube (1868) was based on a single specimen

deposited in the Natural History Museum of the

University of Breslau. During the turmoil of

World War II and the siege of the fortress of

Breslau by the Soviet Army, German soldiers

took up positions in the museum and in order to

assure freedom of movement, several collections

were thrown out of the windows in the yard.

Subsequently, one wing of the museum building

n.sp. SEM pictures A-C correspond to the zones shown in the drawing of

whole spines.

Fig. 4. Primary “hoof” spines of A. marisrubri
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n.sp. These spines are invested in a narrow epidermal bag that is only very conspic-

uous apically where itforms a spherical swelling. SEM pictures A-E correspond to the zones shown in the drawing ofwhole

spine.

A. marisrubriFig. 5. Secondary spines of
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A. marisrubriFig. 6. n.sp., SEM views of type 1 tridactylous pedicellariae; a, b, c,
f : the three-jaws head (lateral views); e :

apex ofthe head; d, g : inner face ofa valve (frontal view).
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was bombed and when Red Army soldiers finally

conquered the city, they took hold of the remain-

ing alcohol collections in the museum, drank out

the liquid and threw the vials with the zoological

specimens down the staircase, enjoying the

smashing of the glassware (Pax, 1949 ; Wiktor,

pers. comm.). When the Poles took possession of

the city that has been rebaptized Wroclaw since,

only about 50% of the collection remained,

much of it in a pitiful state. Mrs. Jadwiga Wiktor

has spent many years saving what could be

saved, and today the remnants of the ancient col-

lections are well preserved and catalogued

(Wiktor, 1992). Unfortunately, the type of Astheno-

soma varium only consists of some spines and pedi-

cellariae; the complete animal seems to be lost

forever. We therefore examined also the speci-

mens that were described shortly after Grube's,

by Ludwig (1880) and de Loriol (1893, 1895).

Detailed descriptions of A. varium were per-

formed by Mortensen (1935) and by previous

authors as Ludwig (1880), Agassiz (1881), de

Loriol (1893) and Doederlein (1902). The follow-

ing features allow to distinguish A. varium from A.

marisrubri n.sp. They are schematically summa-

rized in Fig.8.

ABORAL SPINES

In A. varium, the aboral predominant spines (in
size and number) are invested by a thick skin-

sheath which is more or less distinctly annularly
constricted and banded with dark and light col-

ors; These spines are distributed according a

patchy pattern: they form rectangular patches

that are meridionnally in line and particularly

conspicuous in the interambulacra; the patches

of spines are well separated from each other by

naked areas (Figs. 1A and 1C). Small spines with

a small apical swelling (presumably a poison

gland) only occur along the rim of the patches,
thus along the naked areas.

In A. marisrubri, the aboral predominant

spines (in size and number) are invested in a thin

epidermal bag with a very conspicuous apical

swelling forming a sphere (most presumably a

n.sp., SEM views of type 2 tridactylous pedicellariae; a, b, c, d, e : the three-jaws head (lateral views); f,

g : inner face of a valve (lateral view).

Fig. 7. A. marisrubri
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poison gland). They form a regular canopy typi-

cally characterized by the spherical apex of the

spines (Figs. IB, ID and 5).

PEDICELLARIAE

In A. varium, three types of tridactylous pedicel-

lariae occur. They correspond to the types 1 and

2 also observed in A. marisrubri (see the above

description), i.e. a large form, with long narrow

valves that join only in their distal part -the edge

forming there five coarse teeth- (type 1) (Figs. 9A

and 10), and a small form with relatively broad

and flat valves that join distally and along 2/3 to

1/3 of their length (type 2) (Fig. 10). The third

type (type 3), present in A. varium only, corres-

ponds to a relatively large plump form with mas-

sive valves that are joined on more than half of

their length (Figs. 9B and 11).

Fig. 8. Comparison ofthe main features distinguishing A. marisrubri n.sp. from A. varium.
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The size of type 1 pedicellariae slightly differs

in the two species: the length ranges from 2200

(am to 3200 |am (average ~ 2440 jam) in A. varium

and from 825 (am to 3875 (am (average = 2075

(am) in A. marisrubri. This is illustrated in Fig. 12.

PRIMARY SPINES (PRIMARIES)

Primary spines (Figs. 3B and 4) are slightly

curved (on the oral side) or straight (at the ambi-

tus) with a cylindrical hollowed shaft ending in a

distal hoof. This hoof is not enlarged and is even

sometimes narrower than the shaft in A. maris-

rubri, whereas it is funnel-shaped in A. varium
.

GEOGRAPHICAL DISTRIBUTION

According to existing literature and our own

Fig. 9. A. varium, drawing of the tridactylous pedicellariae of the type specimen (MNHW: 487). Type 1 (A) and type 3 (B)

pedicellariae are illustrated.
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observations, specimens belonging to the
genus

Asthenosoma have been found in the following

locations: northern Red Sea, Maldives, Sri

Lanka, Mergui Archipelago (Burma), Singapore,

East Sumatra, Java Sea, Sulawesi, Sumbawa,

Aru Islands, Ambon, Banda, Jolo, Philippines,

Palau, Seaforth Island (Great Barrier Reef,

Queensland), New Caledonia, Izu Marine Park,

Sagami Bay (Japan), Hawaii (Fig. 13). Recent

popular publications such as field guides for

divers and books on the underwater world illus-

trated by underwater pictures reveal that A.

marisrubri is a common (probably endemic)

species in the northern Red Sea, but has so far

never been encountered in the Indian or Pacific

oceans. Conversely, whereas A. varium has been

documented several times recently from the

Philippines, Indonesia, Micronesia, Japan,

Australia and New Caledonia, not one single

recent record has reached us from either the

Seychelles or the Maldives. A. varium must there-

fore be considered to be a Pacific species, which

hardly penetrates into the Indian Ocean. This

suggests that both species are well separated and

that no geographical overlap occurs.

DISCUSSION

It seems well established that there are two dis-

tinct distributions for the the presently studied

Asthenosoma : A. marisrubri n.sp. being centered in

the northern Red Sea and A. varium Grube 1868

around the western part of the tropical Pacific

(Philippines and Indonesia). It would be interest-

ing to gather more data on the geographical dis-

tribution of both species: does the population of

A. marisrubri extend into the southern part of the

Red Sea and beyond (southern Arabia,

Seychelles, Maldives) ? On the other hand, it is

still unclear how far A. varium extends into the

Indian Ocean. Sarasin & Sarasin (1888) de-

scribed A. urens from the harbour of Trincomalee

in northeastern Sri Lanka; according to their

plate X, this was almost certainly A. varium, as

decided by Mortensen (1935). This is the west-

ernmost reliable record. A. varium was mentioned

just once (as A. urens) from the Maldives by Bell

in 1903, as mentioned in Mortensen (1935). We

are sceptical about this record, however, since to

our knowledge, in spite of many thousands of

underwater pictures being taken in the Maldives

during the past two or three decades, not even

once has this sea urchin been recorded again in

these waters.

SEM views ofthe head of type 1 (T1) and type 2 (T2) tridactylous pedicellariae.Fig. 10. A. varium,
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A. varium,Fig. 11 SEM views oftype 3 tridactylous pedicellariae; a, b, c, d, f, g, h : head ofthe pedicellaria (lateral views);

e : inner face ofa valve; i : apex of the head ofthe pedicellaria.
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As mentioned above, we do not feel very

comfortable about the status of the species Asthe-

nosoma ijimai Yoshiwara 1897, Asthenosoma dilata-

tum Mortensen 1935 and Asthenosoma intermedium

H.L. Clark 1938, which might well turn out to

be junior synonyms
of Asthenosoma varium Grube

1868. In order to test this assumption, however,

more material from different localities and of

comparable sizes is needed. We hope to be able

to carry out this comparison in the future.
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