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Description of a New Species of Sea Cucumber (Stichopodidae,
Holothuroidea, f,chinoderrnata) from the Eastern Indo-Malavan

Archipelago: Thelenota rubralineata n. sp,
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Abstna.ct-I'helenota rubrolin?ata n. sp. is described liom specimcns oll
Indonesia and Papua New Guinca. This colorful shallow warcr species
rs compared wrlh 'l '. ana-r and 'l '. ananas. A short note is givcn on its
bchavior.

Introduction
The family Slichopodidac is a group of large aspidochirote sea cucumbers

which arc panicularly common in shallow tropical reclhl habilats. Stichopodids
have long been recognized as being in need ofrcvision (Cannon & Silver 1986),
parlicularly thc genus StichopLts. The tropical genus 'l helcnota, howcvcr. does
nol currently prcsent any taxonomic or nomenclatural dilficulties. therc bcing
Just two recorded species: 7. ananas (Jaeger, 1833) and T. anax Clark, 1921.
Both are clcarly recognizablc and are among the largest representativcs of the
class Holothuroidca, attaining a maximum length of almost I m. 'l '. ananas is
widely distributed on reefs in thc Indo-West Pacihc and 7'. ana-r, lbllowing its
discovery in rhe Murray Islands. Torrcs Straits. in l9l3 (Clark l92l), has been
recorded at a number ofothcr locations amongst the islands ofthe Pacilic region,
including Be lau (Palau) Islands (Yamanouti 1939). Guam (Rowe & Dot-v I 977),
Enewctok and olhcr atolls in the Marshall Islands (Lambcrson 1978), FAi (F6ral
& Cherbonnier 1986), Xisha (Paraccl) Islands (Liao 1975), Bodga,va lslands (Sa-
bah, Malaysia) (Gcorge & Georgc 1987 under rhc namc of Stichopus sp.). Pulau
Sipadan (Sabah. Malaysia) (Lanc. pcrsonal observations and photorecord). Norlh
coasl of Papua New Guinca (Massin. pcrsonal observations and photorecords).
Motupore, Soulh coast ofPapua New Guinea (Brouns & Hcijs 1985), John Brcwer
Reel (ccntral GBR) (Lamberson 1978). Davics Rccf(ccntral GBR) (Lane personal
observations and photorecords). New Caledonia (Cherbonnier & F6ral 1984) and
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Moorea, Sociely Islands (Lamberson 1978). There are also three records for r'
anax from the Indian Ocean: Iles Glorieuses. Madagascar. (Chcrbonnicr 1979).
Maldivcs (Lcvin I 979) and Rowlcy Shoals. north-wcslcrn Australia (Marsh 1986).

Rcccntly. in both Pacihc and Atlantic C)ccans (viz. (lhcrbonnier 1980. Lam-
bert 1986, Cutress & Miller 1982) large 10 very large new Stichopodidac have
bcen collectcd by scuba diving. Thc prcscnt communicalion rcports tl.rc discovery.
afso by scuba diving. of a third species of 'l 'h?luota from thc rccfs of thc North
coasl of PaDua New Guinca and from thc rccl's of Florcs in thc Indonesian
Archipelago. The spccics has becn designated 'l ht'lenttla rubralintata. 11 is sur-
prising that this largc and very charactcrislic shallow watcr spccics has not been
dcscribcd carlicr. cspcciaJl-v as pholos havc already becn publishcd in a book
(  Halstead 1977) .

N{ethods

Six specimens have been collected by scuba diving in Papua New Guinea.
anaesthctizcd with 70lo MgCl, or b-v frcezing and fixcd in 40lo buffcrcd fornralin.
C)ne specimen has bccn obscrvcd and pholographcd in Indonesia and a 'V' shaped
piece of the dorsal body wall was excised for spicule prcparation and preserved
in 900/o alcohol. Thc spccimcn was thcn rclcascd.

Spicules from the bivium. the trivium. the dorsal proluberances. thc venlral
podia and the lcntaclcs havc bccn prcparcd for light microscopy and scanning
clcclron microscopy. One specimen lrom t'apua New Guinea has bcen disseclcd
lbr obscrvation of thc calcarcous ring and the inlernal anatom!
IRSNB: Ro-val Belgian Institule ol Natural Sciences.
ZRCNUS: Zoological Rcfcrcncc Collcction ofthc Nalional Llnivcrsity Singaporc.

Thelenota Brandt. | 835
Thelenota rubralineatn n. sp.

Material c.rarnrncl. -IRSNB IG n" 21.474/198. 6 specimens (t-vpe serics).
-ZRCNUS n"  ZRC 1989.2233.  I  dorsal  p iccc and photore-
cords.
-Photorccords from divers.

Trpe nlat?rial: the holot-vpe and 4 paratypcs arc dcpositcd at thc IRSNts. Onc
parat_vpc ZRC 1990.21 is  deposi ted at  thc ZRCNtJS,

Tvpe lrtcality:The external slope of the barrier reef in front of Wongat Island.
Madang, Papua Ncw Guinea.

Dislril)ul ion: North coast ol Papua Ncu Ciuinca (Madang. I-aing Island. Boisa
Island): Pamana Island. North coasl ol Florcs. Indonesia.

Figurcs I 1() 4. I  ha[ano!a ruhrult  t ,ul . /  n. sp. 1. (;cncral \ icw ol lhc spccimcn from
Florcs. 2. a losc up of lhc poslcrior f lan ol-a specimcn l iom PapLra Ncw (;uinea.
3. alose up ol rhe bivium of thc spccimcn f iom Florcs. .1. Hcl ical l- !  corlcd
posi l ion oi a specinren t ionr Prpua Nc$ Gurnca.
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Description
Thc bodl' of I'helanota ruhralincata is roughl-v square or trapczoid in trans-

versc section and mcasures 30 10 39 cm long and 8 cm widc in the living, un-
conlracted state. Thc posterior part ofthc body tapers slightly. The ventral surlace
is flaltened and bears numerous podia scatlered randomly. Thc anterior moulh
is located ventrally. thc anus terminal. Thc dorsal body wall is characterised by
numerous very large conical fleshy protuberances, man-v olwhich havc subsidiary
aculcly pointed conical peaks bearing papillae at their extrcmilv (Figs. l, 2, 4).
Thc dorsal protuberanccs are arranged in two rows presenting a zigzag pattcrn,
each row bcing madc of l3 to I 5 proluberances. Thc mosl anterior and posterior
ofthese. when fully extcndcd. are longer and more ramiljcd than the others (Fig.
2). On cach side of the body. along the boundary between thc bivium and thc
trivium, there is a continuous row of l4 multipapillate protuberances (Figs. l.
2). Smaller outgrowlhs are scattcrcd over the body.

The coloration of the body wall consists of a striking and complcx pattern
of crimson lines on a white background (Figs. 2, 3). On the bivium. the lincs are
of variable thickness and form obliquc parallel arrays which intersect or anas-
lomosc. forming mazelikc arrangements (Figs. l, 2, 3). Patches ofdark brown
or diffuse ycllowish pigment (2 or 3 mm across) mark thc base of thc papillae
and form inconspicuous small spots scattered between thc crimson lines. The
lips of the protuberanccs are yellow-brown with white ending papillae. On thc
spccimcns liom Papua Ncw Guinea, the lalcral part of the body wall between
the dorsal and the lateral protubcrances presents a white longitudinal band be-
cause of the lower density of the crimson lines (Fig. 2). Towards the oral end, 3
or more cnmson patches may be present or not (in darker individuals) and the
yellow spols are largcr (3 or 4 mm across) and morc numcrous. On thc vcnlral
sole, the crimson lines arc lewer and morc irregular. They occur as discontinuous,
undulating transyerse markings. The podia arc pale greenish-yellow or brownish-
yellow with white tips. The tenlaclcs. twent-v in nunrbcr. arc dull red. Thc f
rubralineala collected have been found during da.vlight divcs a1 depths ranging
from 6 to 40 m. always on the external slopc of a barrier reef or on thc slope of
the fnnging rcef of an island. The slope is alwa-vs slccp and made of alternaling
spurs and grooves. The groovcs where lhe T. rubralineata are living arc char-
acterised by coarse coral sand.'l '. rubralineata is never abundant al the collecting placcs. For example.
around Laing Island. the specics has been observcd and pholographed only oncc
on 1,200 divcs (M. Claereboudt, pcrsonnal communication).

When the animal is creeping, the lateral protuberances are resting on the
subslratum and appear to havc an 'ambulatory' rolc. Whcn disturbed. the animal
bends and assumes a hclicoidal position. mouth close 1() the anus (Fig. 4). This
posil.ion is maintaincd flor up 1o l0 minutes. or longcr, bclbre the animal moves
again.

The calcareous ring is made of large radial and small interradial picccs (Fig.
8J). The dorsal pieccs of lhc calcareous ring are largcr than the venlral oncs. The
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tentacular vesicles are thin and short. Two Polian vcsiclcs arc prcscnt: a long one
(3.5 cm) and a very small one. Thc 5longitudinal musclcs are broad (18 mm),'V'shaped and attached 10 thc body wall only b-v their ccntral part. Thc loop of
the digestivc tract is shorl and the empty cloaca long and narrow. The two res-
piratory lrees are narrow: the right onc cxlcnds 10 half and thc leli one to three-
quaners ofthe coelom lcngth respcctivcl). The hemal slstem (rete mirabile) is
reduced 1o a vessel running parallcl to thc intcstinc at thc lcvcl ofthe lirst intestinal
loop. The descending and asccnding parts ofthis vessel are connected b1 a single
lransvcrse connection. The specimen dissected (paratype) is 28 cm long and has
no gonad (collected 09/88).

The dorsal body wall conlains several types of spicules. The mosl abundanl
are the numerous granules and the slender dichotomously branchcd rods. The
dichotomous rods (Figs. 6, 8A) are 135 + 12.7 pm long for the specimen from
Indonesia and 94 t 4.4 pm for thc spccimens from Papua New Guinea. They
are spiny with primary, secondary, teniary and somctimes qualcrnary branches
(Figs. 6, 8A). The spines arc needlc Iike and they arise perpendicularlv from the
axial rod. the primary and secondary branches or occasionally from nodcs. The.v
vary in length. sometimes being as long or longcr than thc branchcs from which
the)' originate. They protrudc in all dircctions giving the spicule a three dimen-
sional form. Spines generally arise singly or in pairs, but those located at the
center ofthe axial rod may numbcr thrcc or four and occasionall-v bear lateral
spinclets. One or rnore ofthese cenlral spines may be enlarged and dichotomously
branched (Figs. 6, 8A).

The vcry charactcrislic miliary granules arc clongalc and scrpent-like with
a rounded end, aboul 3 pm in diamctcr, and a slightly narrowcr c-vlindrical ex-
tension which is sinuous or irregularly contoned (Figs. 7, 8C). The dimension of
these granules ranges from about 7 to 20 pm.

Other spicules arc prcscnt but far Iess frequent. These include pseudo-tables
and spinose rods. The pseudo-tables are made of a disc bearing 4 to 5 short fccl

F igu rcs  5  t o  7 .  Sp i cu les  o f ' l - ha lan t ) t u  t ub ta l t ncd ld  n .  sp .  5 .  Pseudo ' t ab le r
6. Dichotomous rod: 7. Serpent- l ike i l iar-v granulcs.
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which are prolonged by four to five long spines (Figs. 5. 8B). Thcsc spicules
measures 20 to 25 pm in diamelcr and 25 pm in hcight.

The dorsal protubcrances contain almosl exclusively, very large numbers of
serpentlike granules (5 10 l9 pm long) (Fig. 8D). Among these are a few dicho-
tomous rods but no pscudo-tables.
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Figurc 8. Spiculcs and calcareous ring of Thelenotu rubtulineulu n- sp. A: dorsal
dicholomous rods; B: dorsal pseudo-table: C: dorsal scrpent- l ikc granulos:
D: scrpcnt- l ikc granules of the dorsal protubemncesl E: vcnlral pscudo-tablcs:
F: vcnlral dicholomous rods: G: rods of the lentaclcsi H: piccc of thc podia
end plate; J: calcareous r ing (R: radial piecci IR: inlerradial piece). A. B. E. F.
G. H: scale l :  C, D: scale 2r. l :  scalc 3.

3 .
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Thc three t_vpes of ventral spiculcs arc dichlomous rods. pscudo-tables and
serpentlike granulcs. Thc dichotomous rods are smaller (83 + 6.7 pm) and less
spiny than the dorsal oncs (Fig.8F). The pseudo-tables are identical (Fig.8E)
but more numerous than the dorsal ones. The granules are as described abovc
and are very abundanl.

The tenmcles contain only rods which are spin.v or smoolh, straight or
curved, ranging from 10 to 150 pm long (Fig. 8G).

The podia contain rods, a lcw pscudo-lablcs and anastomosing plalcs form-
ing thc cnd plate (Fig. 8H).

Discussion

Most of the charactcristics-viz. the body size, the gcneral appearance. the
calcareous ring and the spicules-fit very well with the genus l-htlcruIa. Thc ncw
species ',1. ruhralineata is clearly distinct from 7. ananas and 7l azar by the
dorsal protubcranccs, thc color pattcrn and thc spiculcs. and cannot bc confuscd
with any other holothurian. Regarding the spicules in pafticular, the serpentlike
granufes alone are sufficient lo distinguish 7'. rubralineala from 'l '. ananus and.
f. ana,x, which havc roundcd or oval miliary granulcs. In addition, thc pscudo-
tables of 7l rubralineata are smaller (20 to 25 lrm diameter) than the ones of 7:
ananas (25 lo 47 pm diameter) and T. anax (50 pm diameter). Moreover 7'.
ananas and '1 . anax have spiny plates in the tenucles whcrcas I. ruhrulin<,atu
does nol.

Thc dicholomous rods (or X bodics) ol lJolh T. anax and T. ananas art
quite variable in size and lbrm, according to the origin ol the specimens. (see
Clark 1921,  L iao 1975.  Rowe & Dot_v 1977,  Lamberson 1978.  C'herbonnier  1980.
1988, Cherbonnier & F6ral 1984. Chao & Chang 1989). Thc form ofthc dicho-
tomous rods of 7'. rubralincata resembles those of 'l '. ananas from Taiwan (Chao
& Chang 1989) or those of I, anax Iiom Xisha Islands (Liao 1975) or Madagascar
(Cherbonnier 1979). According to the literature. the size range ofthese dicho-
lomous rods is similar for thc thrcc spccics: 75 to t45 pm for T. ananas.40 lo
I 56 pm for 'l '. ana,r and, in this sludy, 69 1o 165 pm lor T. rubralin?ata. Thcrcforc.
il is dificult to use the size ol these spicules to distinguish thc thrcc spccics o1'
Thelenota. Howcvcr. thc dorsal dichotomous rods of 7l rubralintatu arc more
spiny than those of I. ana.r and T. ananas.

Diaqnosis
Vcry largc hololhurian with dorsal acutc ramificd protuberances. Body wall

covcred by a complcx patlcrn ofcrirnson lincs on a whitc background. Ycllowish
spots of pigment appear between lhe red lines. Three major kinds of spicules
prcscnt in thc body wall: dichotomous spin-v rods. pseudo-tables and serpentJike
miliary granules.

Etvmology: rubralineata means 'red lines'. This name is given according 1o
the very characteristic pattern of crimson lines covering thc body wall.
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