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Two commercially valuable holothurians, the sandfish and golden sandfish, vary in colour and have a confused 
taxonomy, lending uncertainty to species identifications. A recent molecular study showed th a t the putative variety 
Holothuria  (M etriatyla) scabra var. versicolor Conand, 1986 (‘golden sandfish’) is a distinct species from, bu t could 
hybridize with, H. (M etriatyla) scabra Jaeger, 1833 (’sandfish’). Exam ination of the skeletal elements and external 
morphology of these species corroborates these findings. The identity of H. (M .) scabra is unambiguously defined 
through the erection and description of a neotype, and several synonyms have been critically re-examined. The 
nom enclaturally rejected taxon H. (M etriatyla) tim am a  Lesson, 1830 and H. (M .) scabra var. versicolor (a nomen 
nudum ) are herein recognized as conspecific and are allocated to a new species, H o lo th u r ia  le sson i sp. nov., for 
which type specimens are described. The holotype and only known specimen of H. aculeata Semper, 1867, has been 
found and is redescribed. It is considered to be a valid species. Taxonomic clarification of this heavily exploited 
species complex should aid its conservation and perm it species-specific m anagem ent of their fisheries. © 2009 
The Linnean Society of London, Zoological Journal o f the Linnean Society, 2009, 155, 40-59.
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INTRODUCTION

Some 20 large sea cucum ber species in  the order 
Aspidochirotida are  fished commercially throughout 
the Indo-Pacific. We suspect, however, th a t th is is an 
underestim ate  of the  actual num ber of aspidochirotid 
species exploited because several species are poorly 
defined taxonomically. This absence of sound taxo
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nomic research  to provide unique, stable and universal 
scientific nam es (e.g. Mace, 2004) is a hindrance 
to successful conservation and m anagem ent plans. 
C larity  over scientific nom enclature is of particu lar 
concern for the conservation and m anagem ent of these 
species. For example, cu rren t moves to add some of 
these species to the  CITES annexes are  ham pered by 
insufficient knowledge of the ir taxonomic sta tus. Here, 
we clarify the  taxonom y of the Indo-Pacific sandfish 
group, consisting of species so heavily exploited (for 
local exam ples see Lovatelli e ta l., 2004; Uthicke & 
Conand, 2005) th a t they  face local to global extinction 
if  no conservation m easures are taken.

40 © 2009 The Linnean Society of London, Zoological Journal of the Linnean Society, 2009, 155, 40-59

mailto:claude.massin@naturalsciences.be


TAXONOMY OF THE INDO-PACIFIC SANDFISH COMPLEX 41

Sandfish are, next to the  ‘teatfish’, the  m ost com
m ercially valuable of tropical sea cucum ber species. 
W hereas the  iden tity  and scientific nam es of teatfish 
species have become increasingly clear thanks to 
taxonomic studies (Rowe & Gates, 1995), and biogeo- 
graphical and genetic studies (Uthicke, O’H ara  & 
Byrne, 2004), the sandfish group rem ains taxonomi- 
cally chaotic. Irrespective of th is scientific m alaise, 
fisherm en and trad ers  from various places in  the 
Indo-West Pacific commonly d istinguish  two kinds of 
sandfish: the  ‘sandfish’ (sensu stricto) and the ‘golden 
(or spotted) sandfish’. The scientific nam es th a t have 
been a ttribu ted  to these two forms are unfortunately  
not unam biguous. In general, the  ‘sandfish’ is denomi
nated  Holothuria  (M etriatyla) scabra Jaeger, 1833, 
w hereas the golden sandfish is referred  to by a 
varie ty  of scientific nam es such as H. tim am a  Lesson, 
1830, H. aculeata  Semper, 1868 or (most commonly) 
H. scabra var. versicolor Conand, 1986. The availabil
ity  and validity  of the  la tte r  scientific nam es has not 
been dealt w ith  in  a conclusive, taxonomically and 
nom enclaturally  sound study. This partly  resu lts from 
the  fact th a t it was long thought th a t the  Indo-Pacific 
golden sandfish was m erely a varie ty  (Conand, 1986) 
or a t best a subspecies (Conand, 1989) of the common 
Indo-Pacific sandfish.

A recent genetic study, using both nuclear and 
m itochondrial m arkers, however, dem onstrated  th a t 
the  Pacific golden sandfish w arran ts  separate  species 
s ta tu s  and th a t its th ree  colour forms are  conspecific 
(Uthicke, Purcell & Blockmans, 2005). In  the  presen t 
paper we review the  taxonomy of the  Indo-Pacific 
sandfish complex and assign correct scientific nam es 
to its different species. These unam biguous and stable 
nam es will allow for easy reference and thus engen
der b e tte r protection, for instance, by facilitating the ir 
addition to one of the  CITES annexes or by installing  
species-specific fisheries regulations.

MATERIAL AND METHODS

The bulk  of the  study  m ateria l originated from the 
shallow reef flat of îlo t M aître (22°20.4'S, 166°24.8'E), 
New Caledonia. On anim als located a t random , body 
length, papillae (dorsal) length  and depth  of dorsal 
body w rinkles were m easured in situ, tak ing  care not 
to d istu rb  the anim als. Some specimens w ere subse
quently  anaesthetized  in  5% m agnesium  chloride for 
4 h, transferred  to 100% buffered alcohol for 1 day 
and transferred  to 70% buffered alcohol for perm a
n en t storage. Type m ateria l of H. lessoni and H. 
scabra was fixed in  10% buffered form aldehyde for 
about 3 m onths, prior to perm anent storage in  70% 
buffered alcohol. Original fixation of H. aculeata is 
unknown; a t p resen t it is stored in  70% buffered

alcohol. Type m ateria l of H. lessoni and H. scabra was 
selected in  agreem ent w ith  Article 75.3.6 of the  In ter
national Code of Zoological N om enclature (ICZN),
i.e. ‘as nearly  as practicable from the original type 
locality’.

For fu rther com parative studies, we exam ined 
other m ateria l from the  collections of the  Royal 
Belgian In stitu te  of N atu ra l Sciences in  B russels 
(RBINS), the  Zoological M useum  of Moscow S tate 
U niversity  (ZMMSU), the M usée national d’Histoire 
natu re lle  in  Paris (MNHN), N atu ra lis  in  Leiden 
(RMNH), the  M useum  and A rt Gallery of the N orth
ern  Territory in  D arw in (MAGNTD) and the N atura l 
H istory M useum  of London (NHM).

Morphological observations and m easurem ents 
were m ade following the conventional m ethods 
described by such workers as Rowe & Doty (1977) 
and M assin (1999) and compared w ith  resu lts from 
recent genetic (Uthicke et al., 2005) and ecological 
observations. P a rtia l 16S mtDNA sequences from H. 
scabra specimens from New Caledonia and A ustralia  
have previously (Uthicke e ta l., 2005) been deposited 
in  G enBank (accession num bers AY509130-136). 
P artia l m itochondrial 16S sequences of H. lessoni 
sp. nov. from New Caledonia and A ustralia  were 
previously lodged in  G enBank (Uthicke e ta l., 2005) 
(accession num bers AY509142-146 as H. scabra ver
sicolor, nam e on sequences to be changed to H. 
lessoni).

In  the citation lists of each species, the  sign ‘ss’ 
indicate th a t the species is m entioned on the  indi
cated page and also on subsequent ones.

RESULTS
System atic  a c c o u n ts

Ordo Aspidochirotida Grube, 1840 
Fam ilia H olothuriidae Ludwig, 1894 
Genus Holothuria  L innaeus, 1767 
Subgenus M etriatyla  Rowe, 1969

H o l o t h u r ia  (m e t r ia t y l a ) l e s s o n i  sp . n o v .
(F ig s  1A-D, 3A -G , 4A -H , 5A-C) 

Holothuria tim am a  Lesson, 1830: 118, pi. 43;
Lam pert, 1885: 94; Théel, 1886: 240; Clark, 1963: 
383ss; Opinion 762, 1966: 15ss; Melville & Sm ith, 
1987: 301.
H olothuria tim ana  (lapsus calam i); Pann ing  1931: 
117; Cherbonnier, 1951b: 396; Cherbonnier, 1951a: 
295, figs la - r ,  2a-g.
H olothuria  (M etria tyla ) tim ana ; Rowe & Gates, 1995: 
295; M arsh & M orrison, 2004: 339.
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Figure 1. A-D, H olothuria  (M etria tyla ) lessoni sp. nov. A, holotype (the covering fine layer of sand was gently 
brushed away); B, holotype (top) and paratype (bottom); C, black form (IG 30768/5); D, mottled form (IG 30768/4). E, H. 
tim am a  Lesson, 1830, original drawing; F, H. tim am a  Lesson, 1830, rem aining fragm ent of holotype. Photographs A & 
B by C. Massin, C & D by S. Purcell; E & F by Y. Samyn.

Holothuria  (M etriatyla) scabra; VandenSpiegel,
Ovaere & M assin, 1992: 168, figs 2, 3A-E, 4A-G (non 
H. (M .) scabra Jaeger, 1833).
Holothuria scabra var. versicolor Conand, 1986: 19; 
Conand, 1991: 170; Conand & Byrne, 1993: 3ss; 
Conand, 1998: 1180, tex t fig. + map; Conand, 1999: 
lOss; Forbes e ta l., 1999: 38 (colour plate); Hamel 
e ta l., 2001: 146ss, fig. 4B; Conand, 2004: 14, fig. 1(4); 
Baine, 2004: 120; Rasolofonirina, M ara & Jangoux, 
2004: 137; Tuwo, 2004: 51; U thicke et al., 2005: 261ss, 
fig. 1B-D; Purcell, 2005: 31, fig. 2b; Ivy & Giraspy, 
2006: 28ss, figs 1-4.
? Holothuria scabra var. versicolor; Schoppe, 2000: 
119 (colour plate); Pouget, 2005: 23.
H olothura aculeata; Cherbonnier, 1951a: 298 (non H. 
aculeata  Semper, 1868); C atala, 1979: 245, fig. 91 
(colour plate) (non H. aculeata  Semper, 1868); Rowe & 
Gates, 1995: 295 (cited as a synonym of H. tim ana  
(sic) (= H. lessoni sp. nov.).

Holothuria  (M etriatyla) aculeata; Rowe, 1969: 160 
(partim , records from E ast Indies only); C lark & 
Rowe, 1971: 176 (partim , records from E ast Indies 
only); M arsh e ta l., 1993: 64; M arsh, 1994: 11.

Ma ter ia l  exa m ined

Type m aterial
Holotype H. lessoni sp. nov.: RBINS IG 27754/179, 
H ansa  Bay (M adang Province, P apua New Guinea), 
m uddy bottom  w ith  sparse seagrass bed, 6-m depth, 
coli. C. M assin Ol.x.1990.
Paratype H. lessoni sp. nov: RBINS IG 27754/180, 
sam e d a ta  as holotype.
Holotype H. tim am a  Lesson, 1830 (buccal appara tus 
only): MNHN EcHh 544, Waigeo Island, substra te  
and depth  not given, coli. unknown.
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Figure 2. A, Holothuria (M etriatyla) aculeata Semper, 1868, holotype; B, H. aculeata, original drawing; C. Holothuria 
(Metriatyla) scabra, non-type m aterial, New Caledonia (IG 30768/1); D, Holothuria cadelli Bell, 1887, lectotype; E, 
Holothuria gallensis Pearson, 1903, original drawing; E, Holothuria cf. gallensis Pearson, 1903, drawing by Selenka, 1867 
as H. tigris Brandt, 1835; G, Holothuria saecularis Bell, 1887, paralectotype. Photograph A by A. Martynov; B, D-G  by 
Y. Samyn; C. by S. Purcell.

Non-type m aterial
RBINS IG 27598/133 (1 specimen): H ansa  Bay 
(M adang Province, Papua New Guinea), m uddy 
bottom  w ith  sparse seagrass bed, 11 m depth, coli. C. 
M assin 13.X.1989.
RBINS IG 27598/135 (1 specimen): H ansa  Bay 
(M adang Province, Papua New Guinea), m uddy 
bottom  w ith  sparse seagrass bed, 10 m depth, coli. C. 
M assin 13.X.1989.
RBINS IG 30768 (6 specimens; labelled RBINS IG 
30768/2 to 30768/7): îlo t M aître (New Caledonia), 
sandy bottom  w ith  sparse seagrass bed, 0.5-2 m 
depth, coll. S. Purcell 23.ii.2007.
MAGNTD Q004089: Ashmore Reef Lagoon,
12°15'20"S, 122°59'30"E, stn. 935 (Australia), l m  
depth, coll. L. Vail 10.iv.1987.

Type locality 
H ansa  Bay, M adang Province, P apua New Guinea.

Etymology

The nam e lessoni is given in  honour of Dr R. P. Lesson 
who, in  1830, was the  first to recognize and describe 
the species under the  nam e H olothuria tim am a  
(Fig. IE). However, as the  nam e tim am a, as published 
in  the binom en Holothuria tim am a, is suppressed 
(ICZN Opinion 762, 1966), it can no longer be used to 
denom inate th is  species.

Known geographical distribution

Indian  and Pacific Ocean; for details see Table 1.
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Figure 3. H olothuria  (M etria ty la ) lessoni sp. nov., holotype. A, calcareous ring (R, radial plate; IR, interradial plate); 
B, buttons of dorsal body wall; C, tables of dorsal body wall; D, large table of dorsal body wall; E, tables of ventral tube 
feet; F, buttons of ventral tube feet; G, perforated plates of ventral tube feet. Scale bars: A = 5 mm; B-G = 50 pm.

Ta xo nom ic  d e s c r ipt io n

Gross morphology: Large holothurian; preserved 
adult specimens 20-25 cm long, 8-10 cm wide; living 
adults commonly around 25-35 cm long, bu t occasion
ally up to 48 cm long. Body slightly flattened, w ith 
distinct ven tral sole, rounded extrem ities. M outh 
ventral, surrounded by 20 large tentacles (counted 
indirectly by num ber of tentacle am pullae). Papillae 
around m outh prom inent in live specimens, bu t dif
ficult to d istinguish in contracted specimens as is the 
case w ith m ost of specimens a t hand. Anus term inal,

w ithout anal teeth , five groups of anal papillae 
present. Dorsal surface brown-beige, w ith or w ithout 
black patches which are sometimes surrounded by a 
w hite m argin (Fig. IA, B); some specimens completely 
black (Fig. 1C) or m ottled w ith black and beige-brown 
(Fig. ID). Tube feet as brown or black dots covering 
bivium. Contracted specimens w ith few transverse  
ridges. V entral surface w hite to beige, or grey in the 
black colour varian ts, w ith deep longitudinal, m edian 
groove, darker th an  rest of surface. Tube feet brown 
or black, spread evenly over trivium . Blotchy varian ts
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Figure 4. H olothuria  (M etria tyla) lessoni sp. nov., holotype. A, perforated rods of ventral tube feet; B, perforated 
plates of ventral tube feet; C, perforated plates of dorsal tube feet; D, perforated plates and rods of dorsal tube feet; E, 
tables of dorsal papillae; F, reduced end plate of a dorsal papilla; G, perforated plates of the anal papillae; H, perforated 
plates of cloacal wall. Scale bars: A, D & G = 100 pm; B, C, E, F & H = 50 pm.

occasionally have black patches ventrally. U ndis
turbed  anim als from P apua New G uinea covered dor- 
sally by th in  layer of sand. Body wall smooth to the 
touch, 10-15 mm thick in contracted specimens. Cal
careous ring  very stout (Fig. 3A), rad iais twice as 
wide as inter-radials, rad iais w ith deep an terior 
notch. Tentacle am pullae 20-50 mm long in preserved 
m aterial. One Polian vesicle, 30-37 mm long in pre
served m aterial. Stone canal single, very long, 150- 
190 mm long in preserved m aterial. Gonad well 
developed, w ith num erous, very long, non-branching

tubules. Longitudinal muscles flat, wide, m argins not 
attached  to body wall, slightly curled upw ards. 
Cuvierian tubules absent.

Ossicles: Dorsal and ven tra l body wall w ith tables and 
buttons: buttons 40-60 pm long, nodulous, w ith 3 -4  
pairs of sm all holes (Fig. 3B); tables generally 
50-80 pm high, w ith spiny, quadrangu lar disc, 
55-70 pm across, w ith one central hole and one circle 
of 4-10 peripheral holes, spire of four pillars w ith one 
cross-beam ending in large crown of acute spines
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Figure 5. H olothuria  (M etria tyla ) lessoni sp. nov., holotype. A, rods and small perforated rods of the cloacal wall; B, 
tentacle rods; C, detail of the extremities of large tentacle rods. Scale bars: A = 50 pm; B = 200 pm; C = 100 pm.

Table 1. Distribution of the golden sandfish, H . (M.) 
lessoni sp. nov., based on scientific literature and cred
ible reports

Locality Reference

New Caledonia Conand 1986*, Catala, 1979§
Papua New Guinea VandenSpiegel et al. , 1992$
Torres S tra it SU, T. Skewess pers. comm.
G reat B arrier Reef Rowe & Gates 1995$
Moreton Bay Uthicke eta l., 2005*
W estern A ustralia M arsh e ta l., 1993§
Indonesia Tuwo 2004*
E ast Indies Clark & Rowe 1971§
Seychelles Aumeeruddy & Pay et, 2004*
M adagascar Conand 1999*
E ast Africa (Kenya) Samyn 2003$

*As H. scabra var. versicolor:; fas H. tim ana ; fas H. scabra; 
§as H. aculeata.

appendages w ith perforated plates (Fig. 4C), buttons, 
tables and rods; buttons smooth or nodulous w ith 3-4  
pairs of holes; perforated plates w ith two rows of 
holes (Fig. 4D); tables as in body wall, 55-80 pm 
across (Fig. 4E). End plate 130-250 pm across, some
tim es very reduced (85 pm across, Fig. 4F) or absent. 
Anal papillae w ith tables, buttons and perforated 
rods: buttons and tables as in body wall bu t tables 
slightly larger (70-85 pm across); rods, 150-310 pm 
long, w ith well-developed central perforated process 
(Fig. 4G) and m edian longitudinal line. Cloacal wall 
w ith large spiny perforated plates 60-130 pm across 
w ith 9 to more th an  30 holes (Fig. 4H) and irregu lar 
spiny rods, 60-130 pm long (Fig. 5A). A few rods m ay 
be presen t a t the  base of the suspensor muscle close 
to the  cloaca. Tentacles w ith rods, 60-650 pm long, 
slightly curved w ith spiny irregu lar extrem ities 
(Fig. 5B, C). Gonads, longitudinal muscles, in testine 
and resp iratory  tree  devoid of ossicles.

(Fig. 3C), crown of spines can be as wide as table disc. 
Dorsal body wall w ith additional, few, large tables, 
discs up to 110 pm across, w ith several circles of 
holes; spire reduced (Fig. 3D). V entral body wall w ith 
few tables. V entral tube feet w ith tables, buttons, 
perforated rods and perforated plates: tables as 
in body wall (Fig. 3E); buttons mostly nodulous 
(Fig. 3F), sim ilar to those of body wall, bu t some 
smooth, large buttons, 60-80 pm long, w ith 3 -4  pairs 
of large holes (Fig. 3G) also present; perforated rods, 
115-265 pm long, w ith sm all central perforated 
process (Fig. 4A); perforated plates, 85-280 pm long, 
w ith smooth or spiny edge (Fig. 4B). End plate highly 
variable in size, 130-500 pm across, composed of 
several pieces perforated by irregu lar holes. Dorsal

R em arks

It is usually  possible to d istinguish between the 
species lessoni and scabra in the  field (no field data  
for H. aculeata  are available) based on colour p a t
terns, form and length of papillae/tube-feet and 
presence/absence of w rinkles in the body wall (see 
Table 2). As these characters are known to show some 
variation (see below), the identification of each species 
m ust rely on the study of the  ossicle assem blage. The 
most strik ing  differences are: (1) the  edge of the disc 
of the  tables in H. lessoni has a spiny rim , w hereas H. 
aculeata  and H. scabra have tables w ith a smooth 
rim , and (2) the cloacal wall of H. lessoni has irregu
la r rods, while these are lacking in H. aculeata  and 
H. scabra.
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Coloration is highly variable in  th is  species, and 
does not alone differentiate it  from its close congeners 
H. aculeata  and H. scabra (cf. descriptions below). 
The typical coloration p a tte rn  for H. lessoni varies 
from uniform ly black (IG 30768/5) to brow nish w ith 
distinct black patches surrounded (IG 30768/4) or not 
(IG 30768/2 and IG 30768/3) by w hite. Two of the  six 
specimens in  the  lot from Ilot M aître (New Caledonia) 
w ere collected because they  w ere of the  phenotype 
(as identified by S.P., who also identified sam ples for 
the  previous study) previously identified as hybrids 
betw een H. scabra and H. scabra var. versicolor (= H. 
lessoni sp. nov.) (Uthicke e ta l., 2005). One of these 
specimens (IG 30768/7) is uniform  beige w ith  tra n s 
verse darker bands and thus it is som ew hat closer to 
the  coloration of H. scabra; the  other (IG 30768/6) is 
grey w ith  black blotches and thus resem bles some
w hat the  blotchy colour v a rian t of H. lessoni (cf. also 
U thicke e ta l., 2005; Fig. IE , F). E xam ination of the  
ossicle assem blage of these two specimens agrees 
w ith  the resu lts from the  m olecular study and we 
thus also consider these to be hybrids of H. scabra 
(HS) and H. lessoni (HL). The beige-coloured speci
m en (IG 30768/7) p resen ts table discs th a t are  pre
dom inantly smooth (= HS-like), bu t occasionally also 
spiny (= HL-like) and has its cloacal wall filled w ith 
perforated plates w ith  few large holes (= HS-like) and 
rods (= HL-like). In  the  grey-coloured specimen (IG 
30768/6), the  edge of the  table disc is smooth (= HS- 
like), and the cloacal w all has perforated plates w ith 
num erous sm all holes (= HL-like) bu t no rods (= HS- 
like). Colour p a tte rn  (transverse stripes) is more char
acteristic of H. scabra w hereas dark  blotches are 
more characteristic  of H. lessoni.

H o l o t h u r ia  (M e t r ia t y l a ) a c u l e a t a  S em p e r, 
1868 (F ig s  2A, B, 6A-M , 7A-C) 

Holothuria aculeata  Semper, 1868: 84, 277, pi. 24, pi. 
30, fig. 19a, b; Lam pert, 1885: 78; Théel, 1886: 235; 
Lam pert, 1896: 55; M itsukuri, 1912: 140; Pearson, 
1913: 52ss; Sérène, 1937: 26; Clark, 1963: 383ss. 
Holothuria  (H olothuria) aculeata; Panning, 1935: 80, 
fig. 65a-c.
Holothuria  (M etriatyla ) aculeata; Rowe, 1969: 160 
(partim ; only the  record from the  Philippines); C lark 
& Rowe, 1971: 176, pi. 28, fig. 1 (partim , only the 
record from the  Philippines).

M a ter ia l  exa m ined

Type m aterial
Holotype (labelled ‘U nicum ’ on the original label): 
ZMMSU H115.

Non-type m aterial 
None.

Ty pe  locality

Bohol, Philippines.

K n o w n  g eo g r a ph ic a l  d istr ib u tio n

L itera tu re  accounts (cf. synonymy above) suggest 
th a t th is species is p resen t in  the  Philippines 
(Bohol) and in  Vietnam . However, the record from 
Vietnam  has not been seen by us and thus rem ains 
uncertain.

T axonom ic  d e sc r ipt io n

Gross morphology: M edium-sized holothurian; p re
served specimen 95 mm long and 35 mm across, 
cylindrical, w ith  transverse ridges; dim ensions in 
life 22 cm long and 6 cm wide a t mid body (accord
ing to Semper, 1868: pi. 24). M outh ventral, sur
rounded by (at least) 17 brown tentacles and a 
collar of well-developed papillae. Anus term inal, 
anal papillae not observed. Colour in  alcohol: dorsal 
surface cream  w ith  irregu lar brown dots, ven tral 
surface w hitish, tube feet deep brown (Fig. 2A). 
Colour in  life (according to Semper, 1868): ven tral 
surface uniform  w hitish; dorsal surface darker, 
som ewhat reddish  w ith  irregu lar dark  brown 
patches; tube feet d arker th a n  background colour 
(Fig. 2B). Dorsal appendages not aligned in  rows. 
Ventral tube feet sparse, spread evenly over trivium . 
Body wall g ritty  to the  touch, 4 r - 9 mm thick. Origi
nal dissection of holotype m akes observation of cal
careous ring detrim ental to unique specimen. 
Tentacle am pullae short, 7-10 mm long. Polian 
vesicles, two, very large (19 and 20 mm long). Stone 
canal, single, large, 12 mm long. Gonad branched. 
Longitudinal muscles very large, thick, la te ra l sides 
not a ttached to body wall, m argins heavily curled 
upw ards, giving muscles U-shaped form. Respiratory 
trees present. C uvierian tubules absent. Digestive 
trac t m issing except a sm all p a rt of an terior dorsal 
lobe.

Ossicles: Dorsal body wall w ith  tables and buttons: 
tables w ith  disc quadrangular, smooth, perforated by 
four central holes and one circle of peripheral holes, 
p illar short, united  by one cross-beam ending in 
crown of short b lun t spines (Fig. 6A), m ajority of 
tables 50 pm across and 30 pm high, few large ones 
w ith  two circles of peripheral holes and up to 80 pm 
across (Fig. 6B); buttons w ith  3 -4  pairs of holes, 
very knobbed, 40-60 pm  long (Fig. 6C). Dorsal tube 
feet w ith  tables, few buttons, perforated plates and
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Figure 6. Holothuria aculeata Semper, 1868, holotype. A, tables of dorsal body wall; B, large table of dorsal body wall; 
C, buttons of dorsal body wall; D, table of dorsal papillae; E, perforated plates of dorsal papillae; F, rods of the dorsal 
papillae; G, buttons of dorsal papillae; H, table of ventral body wall; J, buttons of ventral body wall; K, table of ventral 
tube foot; L, buttons of ventral tube feet; M, perforated plates and rods of ventral tube feet. Scale bars: A-M = 50 pm.

rods: tables as high as wide (50-60 pm) (Fig. 6D); 
buttons very sim ilar to those of body wall (Fig. 6G); 
perforated plates up to 150 pm long (Fig. 6E); rods, 
100-190 pm long, w ith central perforated process 
(Fig. 6F). End p late m ade of several pieces and more 
or less 400 pm across. V entral body wall w ith tables 
(Fig. 6H) and buttons (Fig. 6J); very sim ilar to those 
of dorsal body wall bu t nearly  all the buttons w ith 
th ree pairs of holes and sm aller (30-40 pm long) 
th an  dors ally. Ventral tube feet w ith tables, 
30-65 pm across (Fig. 6K); large, sparsely knobbed

buttons, up to 70 pm long (Fig. 6L); and perforated 
plates (Fig. 6M); end plate, 300-350 pm across, in a 
single piece. Smooth large buttons in tergrade w ith 
sm all-perforated plates. Cloacal wall w ith sm all per
forated ossicles (40-65 pm long), w ith 2 -4  very large 
perforations, very often spiny (Fig. 7C). Tentacles 
w ith rods, 40-470 pm long, s tra it w ith spiny, some
tim es forked extrem ities (Fig. 7A, B). Longitudinal 
muscles and suspensors of cloaca lack ossicles. 
Gonads, in testine and resp iratory  tree  not exam ined 
for ossicles.
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n

F ig u re  7. Holothuria aculeata Semper, 1868 holotype. A & B, tentacle rods; C, ossicles of cloacal wall. Scale bars: 
A = 100 pm; B & C = 50 pm.

R em arks

Despite several records in the  lite ra tu re  (cf. syn
onymy list above), e ither as a valid species, as a 
m isidentified species or as a synonym of H. tim am a  
Lesson, 1830 (= H. lessoni sp. nov.), v irtually  no infor
m ation directly a ttribu tab le  to th is form subsequent 
to the  original description of H. aculeata  exists. This 
is due, a t least in part, to the  fact th a t the type 
m ateria l of H. aculeata  was considered lost (cf. Rowe 
& Gates, 1995) as it could not be located in any of the 
Germ an m useum s th a t hold type m ateria l of Sem per 
(C. Lüter, pers. comm.). However, through Drs A. 
Smirnov and A. Martynov, we were able to locate the 
m ateria l in the  ZMMSU. To our knowledge, th is speci
m en -  the holotype as the  label bears the  denom ina
tion ‘Unicum ’ -  is the  only available voucher. This 
implies th a t our knowledge of the  intraspecific variety  
of th is species is non-existent.

The holotype presen ts irregu lar dorsal black areas 
as do some specimens of H. lessoni sp. nov. In spite of 
th is, the  body wall ossicles of H. aculeata  are closer to 
those of H. scabra th an  to those of H. lessoni. 
However, H. aculeata  differs from H. scabra by the 
colour p a tte rn  (dorsal surface w ith dark  irregular 
patches versus uniform  grey green colour, respec
tively), by the large tables of the dorsal body wall (up 
to 80 pm across w ith norm al pillars versus up to 
120 pm across w ith reduced pillars, respectively) and 
by the ossicles of the  cloacal wall (40-65 pm across

w ith 2 -4  holes, versus 80-140 pm across w ith 4-17 
holes, respectively). Moreover, the  longitudinal 
muscles of H. aculeata are much th icker th an  those of 
H. scabra , regardless of body size.

Holothuria aculeata  differs from H. lessoni in 
the d iam eter of the table crown, which is always 
sm aller th an  th a t of the  table disc, and by the p res
ence of short b lun t spines on the table crown (long 
and acute for H. lessoni). The ossicles of the cloaca 
of H. lessoni are also much larger (60-130 pm 
long) th an  those of H. aculeata. Moreover, the 
ossicles of the cloaca of H. lessoni are perforated by 
num erous holes (9 to more th an  30) and are very 
spiny.

The fact th a t H. aculeata  has only been identified 
w ith certain ty  from the type, and th a t none of us 
has seen th is species in the wild, suggests th a t it is 
either ra re  or endemic to the Philippines. The pos
sibility th a t it is another form of hybrid between H. 
scabra and H. lessoni cannot be excluded until 
fu rther vouchers allow b etter characterization of the 
variation  in th is taxon. Also, given th a t H. scabra 
and H. lessoni both have successfully been produced 
in aquaculture (Jam es e ta l ., 1994; Lovatelli e ta l ., 
2004; Ivy & Giraspy, 2006), it should be investigated 
w hether hybridization between these species is pos
sible. Morphology and genetics of such putative 
hybrids should then  be critically compared w ith H. 
aculeata.
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Figure 8. Holothuria scabra Jaeger, 1833, neotype. A, calcareous ring (R, radial plate; IR, in terradial plate); B, buttons 
of ventral body wall; C, tables of ventral body wall; D, tables of dorsal body wall; E, buttons of dorsal body wall; F, large 
table of dorsal body wall; G, buttons of ventral tube feet; H, tables of ventral tube feet; J , perforated rods of ventral tube 
feet; K, end plate of ventral tube foot; L, perforated plates of ventral tube feet. Scale bars: A = 5 mm; B-H, L = 50 pm; J  
& K =  100 pm.

H o l o t h u r ia  (.M e t r ia t y l a ) s c a b r a  J a e g e r ,  1833 
(F ig s  2E, 8A -L, 9A-D, 10A, B)

Holothuria scabra Jaeger, 1833: 23; Semper, 1869: 
120; Panning, 1935: 80, fig. 6 6 a -f  (list of references 
before 1935); Cherbonnier, 1980: 647, fig. 16A-L (list 
of references before 1980); M assin, 1999: 30, figs 
22a-l, 23 (map), llO f (colour plate) (list of references 
before 1998); Ham el e ta l., 2001: 129ss (list of refer
ences before 2000); Hamel, B attaglene, Mercier, 2001: 
349; M arshall, Milledge & Afonso, 2001: 45ss;

Mercier, B attaglene & Hamel, 2001: 357; Morgan, 
2001: 6ss; U thicke & Benzie, 2001: 109ss; B attaglene 
et al., 2002: 31ss; Kinch, 2002: 5; K ithakeni & Ndaro, 
2002: 163ss; Chen, 2003: 20; Dance, Lane & Bell, 
2003: 495ss; Ramofafia, Byrne & B attaglene, 2003a: 
658ss; Lane & VandenSpiegel, 2003: 148 (colour 
plate); Ramofafia e ta l., 2003b: 281ss; Aum eeruddy & 
Payet, 2004: 241; Jam es, 2004: 385ss, figs 1-7; Purcell 
& Kirby, 2006: 54ss; U thicke & Purcell, 2004: 520ss; 
E eckhaut e ta l., 2004: 312ss; H asan, 2005: 491ss; 
Purcell, 2005: 31, fig. 2a; Rasolofonirina e ta l., 2005: 
62ss; Shieli, 2005: 8; M mbaga & Mgaya, 2006: 3ss;
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Figure 9. Holothuria scabra Jaeger, 1833, neotype. A, tables of dorsal papillae; B, buttons of dorsal papillae; C, 
perforated rods of dorsal papillae; D, perforated rods of anal papillae. Scale bars: A-D = 50 pm.

_________ A  B
Figure 10. Holothuria scabra Jaeger, 1833, neotype. A, 
perforated plates of cloacal wall; B, tentacle rods. Scale 
bars: A = 50 pm; B = 100 pm.

Purcell, Blockmans & Agudon, 2006: 238ss; Purcell, 
Blockmans & N ash, 2006: 284ss.
H olothuria  (.Holothuria) scabra ; Panning, 1935: 80, 
fig. 66a-f; Domantay, 1936: 399.
H olothuria  (M etriatyla) scabra ; Rowe, 1969: 160, fig. 
20a-c; C lark & Rowe, 1971: 178, fig. 87H, pi. 28, fig. 
15; Gibbs, C lark & Clark, 1976: 138; Cherbonnier, 
1980: 647, fig. 16A-L; Cherbonnier, 1988: 135, fig. 
55A -0; M assin, 1999: 30, figs 22a-l, 23 (map), llO f 
(colour plate); B ussaraw it & Thongtham , 1999: 35; 
Sam yn & Vanden Berghe, 2000: 24; Schoppe, 2000: 
118 (colour plate); Lane e ta l., 2000: 489; Samyn, 
2003: 50, figs 19A-E, 53D (map), pi. 3A (colour plate); 
Ham el e ta l.,  2001: 129ss; Paulay, 2003: 578; Putch- 
akarn  & Sonchaeng, 2004: 425; T handar & Samyn, 
2004: 255; M arsh & M orrison, 2004: 303, 339; Samyn, 
VandenSpiegel & M assin, 2005: 15; Samyn, A ppeltans 
& Kerr, 2005: 108ss.
H olothuria  (.Halodeim a) scabra; M ortensen, 1934: 6. 
Fossothuria scabra ; D om antay & Conlu, 1968: 170. 
H olothuria  (.M ertensiothuria) scabra’, K um ara, Cuma- 
ran a th u n g a  & Linden, 2005: 25.
? Holothuria tigris’, Selenka, 1867: 333, pi. 19, figs 
70-72 (non H. tigris B randt, 1835).
H olothuria saecularis Bell, 1887b: 534, pi. XLV, fig. 6.
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? Holothuria gallensis Pearson, 1903: 203, pi. 3, figs 
46-50 (I); Daniel & Haider, 1974: 419.
Holothuria  (M icrothele) tigris B randt, 1835: 55. 
Holothuria  (M etriatyla) ocellata; M ukhopadhaya, 
1988: 6 (non H. ocellata Jaeger, 1833).
Holothuria  (C ystipus) rigida; M ukhopadhaya, 1988: 7 
(non H. rigida  Selenka, 1867).

Material examined

Type m aterial
Neotype of H. scabra (designated here): RBINS IG 
28251/36, P anik iang  (Sulawesi, Indonesia), reef flat 
a t low tide, coli. C. M assin 30.viii.1994.

Four syntypes of Holothuria cadelli Bell, 1887: 
NHM 1886.6.26.86-92, A ndam an Islands, coll. Dr 
Anderson, date unknown; the largest specimen 
(180 mm long) is here designated as lectotype.

Tivo syntypes of Holothuria saecularis Bell, 1887: 
NHM 1866.4.13.5, Angola, coli Dr Welxitch, date 
unknown, the largest specimen (180 mm long) is here 
designated as lectotype.

Non type m aterial
RMNH Ech 6081 (one specimen): Panik iang
(Sulawesi, Indonesia), reef flat a t low tide; coli. C. 
M assin 30.viii.1994.

RBINS IG 28767 (ten specimens from aquaculture): 
Vonavona lagoon (Kohinggo Island, W estern Province, 
Solomon Islands), 2-m depth, coli: J . F. Hamel
ii. 1998.

RBINS IG 30768/1 (one specimen): îlo t M aître 
(New Caledonia), on a sandy bottom  w ith  sparse 
seagrass beds a t 1-m depth; coli: S. Purcell 27.ii.2007.

Type locality 
P anikiang, Sulawesi, Indonesia.

K now n g e o g ra p h ic a l  d i s t r ib u t io n  
According to the lite ra tu re  (HL. C lark, 1946; Rowe & 
Gates, 1995; M assin, 1999; H am el e ta l., 2001) th is 
species has a wide Indo-West Pacific distribution: 
from the Red Sea and coast of E ast Africa to Rara- 
tonga (Cook Islands) bu t it is apparen tly  absent from 
Hawaii, the  E ast Pacific and along the Pacific Am eri
can Coasts. P resen t com parative studies, however, 
indicate th a t the sandfish from the  Indian  Ocean (cf., 
among m any others, Jam es & Jam es, 1994; Samyn, 
2003; Rasolofonirina e ta l., 2004; Conand, D inhut & 
Roland, 2005; Pouget, 2005) are  possibly not conspe- 
cific w ith  those from the Pacific. Only fu rther com

parative study  w ith  more m ateria l from the Indian 
Ocean will determ ine w hether th is is the  case.

Taxonomic description  of neotype

Gross morphology: M edium-sized holothurian; p re
served neotype 175 m m  long and 40 mm wide. Body 
arched dorsally and more or less flat ventrally; one 
m edian longitudinal groove ventrally. M outh ventral, 
surrounded by 20 short tentacles. Anus term inal w ith 
anal papillae. Dorsal surface grey-green w ith  tra n s 
verse greenish bands (Fig. 2C). Ventral surface grey- 
white, speckled w ith  dark  tiny  dots corresponding to 
tube feet. Body wall g ritty  to the touch, th in  (2-3 mm 
thick). Calcareous ring  w ith  rad ial plates twice as 
wide as in te rrad ia l pieces. Radial pieces w ith  deep 
an terior notch (Fig. 8A). Stone canal single, 20 mm 
long. One Polian vesicle, 32 mm long. Tentacle am pul
lae nearly  as long as Polian vesicle. Longitudinal 
muscles th in , flat w ith  free extrem ities. No C uvierian 
tubules. Gonads not observed. Respiratory trees 
simple, reaching up to calcareous ring. Digestive trac t 
w ith  a long loop, filled w ith  coarse sand.

Ossicles: Dorsal and ven tra l body wall w ith  buttons 
and tables. V entrally buttons very num erous, com
paratively  large, 40-75 pm long (Fig. 8B); tables rare, 
40-55 pm high w ith  disc 60-95 pm across, quad ran 
gular, smooth, perforated by one central hole and one 
circle of 8-16 peripheral holes; spire of four short 
p illars un ited  by one cross-beam, and ending in  a 
crown of b lun t spines (Fig. 8C); crown never as wide 
as table disc. Dorsally, tables very sim ilar to ventral 
ones (Fig. 8D); bu ttons nodulous, 40-50 pm long, w ith
3 -4  pairs of holes (Fig. 8E); a few large bu ttons w ith 
5 -7  pairs of holes (Fig. 8E). Dorsally, a few large 
tables (Fig. 8F), 80-90 pm across (up to 120 pm across 
in  o ther specimens) w ith  num erous holes and w ith 
reduced pillars. Ventral tube feet w ith  nodulous 
buttons, 40-90 pm long (Fig. 8G); perforated rods, 
110-175 pm long (Fig. 8J); and tables, 50-100 pm 
across (Fig. 8H), very sim ilar to those of body wall; 
end p late 400-460 pm across w ith  a second layer 
(Fig. 8K), and surrounded by spiny perforated plates 
(Fig. 8L). Dorsal papillae w ith  few rods (Fig. 9C) and 
num erous bu ttons nearly  all w ith  th ree  pairs of holes 
and sim ilar to those of tube feet (Fig. 9B); tables rare  
(Fig. 9A) or absent; end plate more or less 270 pm 
across, com prising several pieces. Anal papillae w ith 
tables, buttons and rods; rods slightly curved, 130- 
200 pm long w ith  few perforations a t extrem ities and 
sometimes 1-2 central perforations (Fig. 9D). Tables 
60-100 pm across w ith  a quadrangular, spiny disc 
and often an  irregu lar crown of spines. Cloacal wall 
w ith  large spiny perforated plates 80-140 pm across 
w ith  4 -17  holes (Fig. 10A); m ost of the  plates w ith
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4 -6  large holes. Tentacles w ith  spiny rods 80-440 pm 
long, slightly curved (Fig. 10B). Ossicles absent in  
longitudinal and suspensor muscles of cloaca, diges
tive trac t and resp iratory  tree. Gonad of neotype 
missing; non-type specimen (RBINS IG 30768/1) w ith 
gonad th a t is devoid of ossicles.

R em arks

The neotype of H. scabra has a particu larly  th in  body 
w all in  com parison w ith  larger specimens of the  
species. This body wall thickness is in  agreem ent w ith 
the  length-w eight relationship  of H. scabra. Speci
m ens grow generally to 150-170 mm in length; larger 
specimens become heavier by an  increase of body-wall 
thickness (P itt & Nguyen, 2004). Colour in  live speci
m ens can be quite variable. E ntire ly  black morphs 
have been observed on A ustralia’s east coast; these 
w ere genetically indistinguishable from the green to 
grey m orphs (Uthicke & Benzie, 1999). We also 
observed specimens w ith  chocolate brown dorsal sides 
from Bali (Indonesia; S. U thicke unpubl. data). Black 
m orphs of H. scabra are  also quite common in New 
Caledonia (S. W. Purcell, pers. observ.).

The species H olothuria cadelli Bell, 1887, H. ga l
lensis Pearson, 1903 and H. tigris B randt, 1835 have 
been included in  the  synonymy a t least since P an 
ning’s (1935) report. Considering the confusion su r
rounding the tru e  concept of the  species scabra, as 
dem onstrated  above, the  type series of cadelli was 
re-exam ined. Type specimens of both gallensis and 
tigris have not been located, although the original 
descriptions have served well in  understand ing  the ir 
ex ternal morphology. The type specimen of a fourth 
species, H. saecularis Bell, 1887, listed by Panning  as 
a valid species (but poorly described) has also been 
exam ined and we herein  are able to commit it to the 
synonymy of H. scabra.

To clarify the  relationship  betw een each of these 
species and H. scabra we briefly discuss them , in 
alphabetical order, below.

H o lo th u r ia  c a d e ll i  B ell, 1887

Decision for synonymy: Pann ing  (1935).

Type data: Four syntypes, NHM 1866.6.26.86-92 w ith 
type locality A ndam an Islands; largest specimen 
(180 mm long, NHM 1886.6.26.86a) here designated 
as lectotype; paralectotypes w ith  collection num bers 
NHM 1886.6.26.86b-d.

Taxonomic description (see also Bell, 1887a): Type 
m ateria l well preserved, well relaxed. Largest speci
m en 180 mm long and 40 mm wide a t mid body. Body 
cylindrical w ith  ra th e r fusiform extrem ities, espe

cially posteriorly. Ventral side flattened, dorsal side 
som ewhat arched. M outh ventral; num ber of ten 
tacles could not be determ ined. Anus term inal, sur
rounded by anal papillae. Tube feet dispersed w ithout 
apparen t order over bivium and trivium . Body wall 
rough to the  touch, only 1 mm thick. Calcareous ring  
w ith  rad ial pieces w ith  well-developed posterior b ifur
cation and more th a n  twice as long as the in terrad ia l 
plate. Tentacle am pullae large (> h a lf  body length); 
num ber could not be determ ined. Polian vesicle 
single, large (> h a lf body length). Stone canal(s) and 
m adreporite(s) could not be found. Gonad present, 
very large, extensively ramified. Longitudinal 
muscles narrow, not a ttached  laterally. C uvierian 
tubules present.

The ossicle assem blage, w ith  very low tables and 
nodulous sm all buttons, together w ith  the  distinctive 
morphology of the calcareous ring  and the  presence of 
C uvierian tubules leave no doubt th a t H. cadelli m ust 
be removed from the synonymy of H. scabra. Instead, 
the species clearly belongs to the holothurian  subge
nus Theelothuria. We prefer not to assign its specific 
sta tu s  un til a complete taxonomic revision of 
Theelothuria  is carried out.

H o lo th u r ia  g a lle n s is  P earson , 1903

Taxonomic decision for synonymy: Pann ing  (1935).

Type data: S ta tu s and w hereabouts of th ree  syntypes 
undeterm ined; type locality Reef Galle, Ceylon (= Sri 
Lanka)

Taxonomic description: Cf. Pearson, 1903: 203, 
pi. III, figs 46-50.

Rem arks: As the  types of th is species have thu s far 
not been located -  Pearson provides no indication as 
to w here they  have been deposited (Calcutta? 
M adras?) -  it is difficult to judge w hether H. gallensis 
is indeed a synonym of H. scabra. Fortunately, the 
description is ra th e r  accurate and thu s serves as a 
guide. Pearson (1903: 204) notes th a t ‘The yellow 
transverse  stripes on the dorsal surface and the  m ot
tling  on the  ven tra l side are  very characteristic’. H. 
scabra as defined here through the neotype, however, 
does not p resen t ‘yellow’ bu t greenish transverse  
bands. W hitish bands have, however, been described 
for H. scabra by various authors. Selenka (1867), for 
instance, describes and superbly illu stra tes them  for 
a t least one of the  specimens he identifies as H. tigris 
B randt, 1835, bu t from which of the  localities he lists 
[Carolinen (M artens), Zanzibar, Amboina, Java] it has 
been collected from is not clear. More recently  other 
authors also illu stra ted  th is  coloration p a tte rn  as 
being typical of H. scabra (among others: Jam es et al., 
1994: 5, fig. II, 6, fig. III, 32: fig. XV; Jam es & Jam es,
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1994: 26, fig. XI; Conand, 1999: 23, pi. 3F; Samyn, 
2003: 149, pi. 3A). It m ust be noted th a t these illus
tra tions all are of specimens from the Ind ian  Ocean.

The taxonomic s ta tu s  of H. gallensis will rem ain  
doubtful un til more m ateria l from the  Ind ian  Ocean 
becomes available for morphological and molecular 
determ ination. If  the  Ind ian  Ocean form does prove to 
represen t a valid species th en  the  nam e gallensis is 
the oldest subjective synonym available, bu t needs to 
be stabilized, taxonomically, by the  estab lishm ent and 
description of a neo type.

H o lo th u r ia  t ig r is  B randt, 1835

Taxonomic decision for synonymy: P anning  (1935).

Type data: S ta tu s and w hereabouts undeterm ined; 
type locality U leai Is., Caroline Archipelago.

Taxonomic description: Cf. B randt, 1835: 55 (in 
Latin).

Rem arks: The original description clearly sta tes th a t 
the dorsum  has transverse  dorsal stripes th a t can be 
in terrup ted . As th is conforms w ith  H. scabra, H. tigris 
best rem ains a jun io r subjective synonym.

H o lo th u r ia  sa e c u la r is  B ell, 1887

Type data: Two syntypes, NHM 1866.4.13.5 w ith  type 
locality Angola; largest specimen (150 mm long, NHM 
1866.4.13.5a) here designated lectotype; paralecto- 
type w ith  collection num ber NHM 1866.4.13.5b.

Taxonomic description: Cf. Bell, 1887b: 534, pi. XLV, 
fig. 6.

E xam ination of the gross morphology and the 
ossicle assem blage leaves no doubt th a t th is  nam e 
should be pu t in  the synonymy of H. scabra. The type 
locality (Angola, West Africa) is, however, very prob
lem atic as th is implies th a t H. scabra is also presen t 
in  the  A tlantic Ocean. We can only conclude th a t th is 
is an  error of Bell.

Rem arks: Bell (1887b) sta ted  th a t no tables w ere to be 
found; our (re-)exam ination, however, did reveal 
tables, in  size and shape identical to those of H. 
scabra.

DISCUSSION
It is rem arkable th a t the  taxonomy of one of the m ost 
valuable of tropical commercial species has rem ained 
so chaotic, despite recent m onographs on the species 
(Bai, 1980; Ham el et al., 2001). The m ain problem has 
been the lack of nam e-bearing types for two of 
the th ree  Indo-Pacific sandfish species now recog

nized, w hich has led to a lack of understand ing  
of the  original concept of those species based on 
erroneous, subjective identifications from original 
descriptions.

The golden sandfish has in  the  past been referred 
to under the infrasubspecific nam e Holothuria  
(M etriatyla) scabra var. versicolor, proposed by 
Conand (1986) on the basis of com parative ecological 
and reproductive studies. Conand erected th is  nam e 
because her d a ta  suggested th a t studied populations 
were different from H. (M etriatyla) scabra Jaeger, 
1833, although ossicle assem blages appeared 
broadly similar. L ater Conand (1989) raised the 
variety  versicolor to subspecific rank. U thicke et al. 
(2005) utilized allozymes and 16S mtDNA sequence 
d a ta  to show th a t H. scabra and H. scabra var. 
versicolor are distinct, bu t young biological and phy
logenetic species and suggested th a t H. scabra var. 
versicolor should be raised to species rank . However, 
as versicolor was nam ed as a variety  (=an infrasub
specific name), it is not available for a specific nam e 
(ICZN A rt 15.2), nor can it be raised by subsequent 
action (such as ‘elevation in  ran k ’) except by a 
ru ling  of the Commission (ICZN A rt 45.5). Moreover, 
as neither the  criteria  of publication (ICZN A rts 
7-9) nor the  provisions of availability  (ICZN A rts 
10-20) w ere met, the  nam e versicolor is a nomen 
nudum .

The next, apparent, available nam e for the  ‘golden 
sandfish’, cf. above, is Lesson’s (1830) H. tim am a. 
This, also, is unacceptable, however, as the  nam e had 
been suppressed in  1966 (see Opinion 762, 1966), 
following a case subm itted by C lark (1963) in  order to 
defend the  validity  of the  species Holothuria aculeata 
Semper, 1868, w hich w as thought, a t the  tim e to be 
th rea tened  following Cherbonnier’s (1951b) rediscov
ery of and redescription of H. tim am a. Cherbonnier 
(1951b) considered aculeata  to be a synonym of 
tim am a. I t is all the  more unjustified, and confusing, 
th a t as recently as 1995, Rowe (in Rowe & Gates, 
1995) appeared to have overlooked Opinion 762 
(1966) and to have resurrected  tim am a  on the basis of 
Cherbonnier’s (1951b) conclusions. This error has 
been followed by both Sam yn (2003) and M arsh & 
M orrison (2004).

A lthough it is possible to request, through a new 
ruling  of the  ICZN, the  re in sta tem en t of a suppressed 
nam e, we believe th is would be unw ise as the  only 
rem aining, and purported, type m ateria l of tim am a  is 
a v irtually  unidentifiable anterior, in ternal fragm ent 
(including the calcareous ring  and associated tissues, 
see Fig. IF); the  nam e H. tim am a  is thus a nomen 
dubium  (ICZN A rt 75.5).

As there  are no o ther available synonyms or type 
specimens from w hich to estab lish  a nam ed species, 
we have provided a new nam e, Holothuria  (M etri-
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Table 2. Morphological characters distinguishing the three species discussed

C haracter H. lessoni H. aculeata H. scabra

Body length 250-480 mm 95 mm 150-200 mm
Body shape Distinctly flattened Mildly flattened ventrally Mildly flattened ventrally

ventrally
External coloration Beige-brown or black, Blotched Grey-brown, grey-green, or

mottled or blotched, black, w ith or w ithout
lighter ventrally dark transversal bands

Body wrinkles (living No transverse body Not applicable Transverse body wrinkles,
specimens) wrinkles, or only on on average 3.1 mm

average 0.5 mm (±0.7 SD) deep
(±0.3 SD) deep

Coloration of dorsal Black, bordered by a black Deep brown Light grey, bordered by a
appendages circle w hitish circle

D istribution of dorsal Numerous (±30 cm'2) Sparse (±15 cm'2) Sparse (±20 cm'2)
appendages

Length dorsal appendages Long, on average 3.2 mm Not applicable Short, on average 1.5 mm
(living specimens) (±0.8 SD) (range: (±0.3 SD) (range:

2.0-4.4 mm) 1.2-2 mm)
Table: disc edge Spiny Smooth Smooth
Table diam eter 55-70 pm 45-55 pm 60-95 pm
Large table w ith reduced Up to 110 pm Up to 80 pm Up to 120 pm

pillars
Table height 55-85 pm 40-45 pm 45-55 pm
Table crown Large, acute spines Small, b lunt spines Medium, blunt spines
Perforated plate of cloaca 60-130 pm, 9 to > 30 holes 40-65 pm, 2 -4  large holes, 80-140 pm, 4-17 holes
Rods of cloaca Present, 60-130 pm Absent Absent
Anal papillae rod shape Numerous, w ith large Anal papillae not observed Few, w ithout large central

central perforated process perforated process

Table 2 sum m arizes the  m ain  characters th a t allow 
recognition of the  th ree  species trea ted  here.
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