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The genus Stichopus (Echinodermata: Holothuroidea) from the Johore Marine
Park (Malaysia) with the description of two new species

.t by C. MASSIN, Y ZULFIGAR, A. TAN SHAU HWAI & S.Z. RIZALBOSS

The strd} olrle holothudan eenns Srt.l.t,r from the Joho.e Ma
rhe Ptrk (Mrlaysia) rcvcaled at leasr six diilcrcnrspecies. rwo bc
ing nclv to s.ience: Sti.hopus o.dl.ttus n. s| and srnfr,r,s
r|betha.ataes n. sp Each spccics is fully des..jbcd ed illN-
fred, Fof the known species a list of rccoids and rtre gcographic
dlsdbution ar€ eiven. A rcvcDdr species, Jri.raler
tnonatuh.rculdn$, ior y et rccorded liom rhc Johore Mrnne Park,
but lil<ely Io be found drcrc, is ircluded in an jdcntification key
b$edon o$icle char.cres. colou.paticms and behawur

Key wordsi -td.rrrus, Holoftnroidea, new stcclcs, ldentificrLion
hel, South China Sea, Malaysi!

Risum6

U6tude des holoLhuncs du gere Srt.l,pr6 rrovcnanr du Johore
Marine Park pemer de distiDexcf au nrolnssix espaccs diffircnres,
dort deux som nouvellcs poula sciemer Sd.lorrr a../t l.6 n. sp.
er Slichapus ,ahetnlaculosur n. sp.. Chaque espcce cst d6cdte er
iUtrtf€e Pourles espaccs connucs la liste des citdLions ct la disbi
burion g6ogiaphique sonL donndcs. UDe septline espace, Jri.lor6
tnanolubercutatw,non cncorc lrentionnie du .lohorcMarinePdk'
Drais potertiellement priscDtc est iiclue dans une cle d'idetrtific.-
non bas€e surles lpiculcs,li colomtior de lapedu et lc comporre

Mots-clcfs: -ttt ftr16. l.lolothuroidea, nouvelle esFace, clcf d lden
tiflcation.Merde Chinc du Sud, Malahie

Introduction

The holothurian fauna of Maliysia has bccn dealr wirh in two
rcccnl publicarions: BAINE & FoRBES (1998) record rhrcc
unidertified Sri.ropdr specics rs Sricnoplr sp. 1, sp. 2 and
sp. 3, but rhese. ire not includcd by FoRBES er dl. (1999).
ZULFICAR & TAN SHAU HwAr (1999). RlzAt- Boss ?r dl.
(1999) and ZULHGAR et al. Q\Alb) givc lisrs of species

prcscnL nr the Johore Marine Ftuk (Sourh Chira Sea, Mat.Ly
sia). Oncc again, sone sLichopodids arc feported as
Stichopus sp. 1. sp. 2. sp. 3. Two orher works (ZuLFrcAu .t
al.. 1999, 2OA]a) dcal with thc rxxonomy of ,S/,.roprr
hemianni and Stithopus rdltrg.rrlr. These studies flil to
revcal any obvious dillcrcnces in rhcir irtefnal anrldny
(Polian lesicle. stone canal, ma&eponc plare) bur show
cleardiffcrences in somc of rhejr ossiclcs. The pfesent papcr
s,ili lry to cldfy the taronomic status of Lhe stichopodids
trcm the Johore Marinc Park.

Material and methods

Several expediLions to the Johorc Marine Park, organiscd by
the UniveNiti Sains Malaysia (10-15 March, l4 23 Apil and
l1 17 Septenrber  1998 1321March.  1428Apr i land21 24
Novcmbcr 1 999. 03- I 1 Ausus t 2000), allowcd ro phorograph
and to collect hoknhu.ians lrnd morc particularly
stichopodids during day and night diycs. The islands risircd
we'€ Pulau Besar, Pulau Pemanggil, and PulauAur (map t).
Comparative material was also colleclcd along rhe norlh
coasl of Papua Ncw Gujnea (Hansa Bay, Madang) by onc of
us (C.M.)(map 2). Most of the Inatcrial was collected in sbal
low waters (1-20m dcpth) Each specimen lvas relaxed for a
lew houls in 3.5% MgCl, then mnsfered to 10% burcred
tormalin lirr a few months aDd pfesewed in burcrcd 75%
alcohol. Ossiclcs were prepared lbr light microscopy.
For each known stichopodid spccies a iist ofreco,us, !s co!ts
tleie rs possible mainly fff recent papers (1980 2001). is
given. For older reiercnces we refer lo synihetic works. Pa
pers dealing with pbysiolosy and biochemisrry were nor
iaken into accounl unlessihey give a ncw localiry lbr rhc dis
tribution ofa spccics.
The prescDt sludy is based on mrLcrial ffon the Inslirul rcyal
des Scicnccs naturelles de Bclgique. Bruxellcs (IRSNB)
NxtNalis, Leiden (RMNH) and lhe Universiri Sains Malay-
sia. George Town Pulau Pinang Malaysix (USMPPM).
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Mrp l. Collecting sitcs in thc lohore Marire Park Pula! Besar.
Pulan Pcmanggjl and Pulau Aur

Taronomical account

O. Aspidochjrotida GRUBE. 1840
F_. Stichopodidae HAECKEL- 1896

G. .triclopr6 BRANDT. 1835

,Sri.,ropas crlolonolrs BRANDT, I 835
Figs lA-P,2A-E: pl. lA

SYNONYMY

Sticllopus (Peridcris) clllororator BRANDT, 1835: 50.
Sticllopus chlorcnotus:PaNNING. 19441 30, lig 3a-e (records

before 1940); DAwlDoFf, 1952: ll8i I-oI & SACH, 1963:
238,  p l .  l .  f ig .  A,  p l .  VI  f ig .  1:  Lor .  1967:  230;  CLARK &
RowE, l97l i 178, pl. 27, lig. 18i HUMPHI€YS & LurzEN.
1972:  4;  TowNsLEy & TowNsLEy.  1972;  176;ANoN. 1979:
I8,  rcx l  l ig . :  LEvlN.  1979:  22i  SLoAN.t r l . ,  1979:  123:  LAw-
RENCE, 1980: 202i MARY Bar, 1980: 16. texr fig. loli
GRosENtsALJcE, l98l  i  5 l i  TAN Tru,  1981:  65.  !1 .7:  f ig .  l -3 :
KRoFp. 1982: 447: PRICE. 1982: llt MUKHoPADHYAY &
SANIANrA. 1983: 312i CLARK, A.M., 198,1: 99: REYES-
LEoNARDo. 198,1: 151. pl. 9, fig. la d: J,\MES. 1985: ,10,1:

PRrcE & REID. 1985: 6, fig. 3i RE1'ES LEoNARDo et al..
1985:  267:  BRouNs & HExs,  1986:  I75i  FERAL &
CHERBoNNTER, 1986: 94. text fig.i MARSH, 1986: 73; CAN-
NoN & SrLvER, 1986: 27. figs,1h,7h; CEoRGE & GEoRcE,
I 98?: 2,16: CHERts oNNIER. | 988: I 46, fig. 60A-0 (synonymy
and rccods betbre 1980)i MuKHopADHyAy. 1988:9iCHAM
RERS, 1989:  89a CoNAND. 1989:  10.  f ig .3;  LEVIN & DAo,
1989:  52i  JAMES, 1989:  l3 ;  JANcoLlx r t  d l . ,  1989:  163;
KArAsHNIKov, 1989: 68, tig. 5: ZoUTENDIJK. 1989: 2; Mc
ELRoY. 1990: 3: CILLILAND, I 993: p].6, fi gs 7 l0r MARSll c,
aI., 1993. 641 SOMMERVILLE. 1993: ,I] ALLEN & STEENE,
1991:215,F)E1EetaL, 1994: STiHoLLAND. 1994:2i JAMES,
199,1: 27i JAMES & JAMES. 1994:12. pi. VIi JAMES &
MANIKFIAN. 1994: 103. pl. 1C: KERR. 1994: 163: MARsfi.
1994a: I l; UrHlcKE. 199,1: 569i CoLrN & ARr*EsoN. 1995i
262, tig. 1237t RowE & GATES, 1995: 323; SANT. 1995: 27:
BRrr,\yE\' & ZAMlstrLIAK. 1 996: I 80 i GoSLINER er al.. I 996:
281,  f ig .  1035i  LIAo.  1997;  151.  f ig .  E7a t  (synonymy and
rccordsbefbre 1995)t  RowE&RrcHMoND. 1997:306,  f ig .  p.
307; TsuDA. j997: 16; UrHlcKr. 1997: 438i KLINGER &
JoHNsoN, 1998: 468iABDULA. 1998: 34i BAINE & FoRDEs,
1998:  4:  CoNAND, 1998:  1186,  tex i  f ig . :  CoNAND ?r  4/ . ,
1998r l5; JANIES, 1998: I3 (rccords lbr lrdia)r MooRE, I998:
321 RETCHENBACI er al.. 1998: ]4t LrAo. 1998: 80: FoRBES
.r al.. 1999: 9; UrucKE & KARtz, 1999; 71i UTHICKE et dl..
1999: 123; ZUI-FICAR & TAN SLI,ALJ HWAI. I999: 77i
BussARAwlr & TIIoNCTHAN, 1999: 35; RIZAL Boss et al.,
1999:  39:  SAMYN, 2000:  15t  SCHoPPE, 2000a:  11i  SAMYN &
VANDEN BERGHE, 2000: 30, pl 2Dt TAN SIIAU H\\AI &
zuLFrcAR.200lr  389i  HoARaAU & CoNAND.2001:  4a
UrHrcKE. 2001: l25iZuLFrcAR etdl., 2001b: 3oa.
Stichapus chLoramdtus Sur M,\N, 1993: 23. fig.9.
Grccn Fish.  ADANls.  1992:  l3 ;ANoN. 1996:  13.

MATERIALEXAMINED

IRSNB IG 28680/48, Puhu Aur (Malaysia), 15.ix.98, 11 m
delrh. nightdive (one specimen). Tcn oi specrmens observcd
and photographcd in PapmNew Guinca and Malaysja.

5 " S

Map 2. Collecdng sitcs in Papna Nes Gunrea: HdnsaBay.nd
Mad.ng.
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Fig. |. Sticharus chlotonoi ut BR.\NDr. 1 815. L = 250 m,n . A; lhb!es of the dosil body rall: B: Cihaped rods of the dosrl body walli
C: rables of the ve!tual body wall: D: C shapcd rcds ol Lhe venfal body aall: E: tables ofthe base ofthe dosal papillaci F: C
sha'red rod olthe base of the dosal papillac: G: roscttcs rnd modilied C{haped rods fton the top of the dotsal papillac: H: C
shaped rods olthe top ofthe dosal papjlllc: J: tables ol the rop of$e dosel papillaer K: small pedorated plales fron thc iop ol
rhe do.sal pdpillae; Li rods of rhe rop of die do6al papilhci M: tables oflhe tube leel N: nodified C{baped rods of the ube fect:
P: larre Derforaled oletes ofthetube feet.
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Fis.2. Stichapus .hLoronotas BRANDT. 183i. L = 250 nrn. A:rods ofthc tube feerr B: knobbed rods.l Lhe base ol rhe Lenlrcles; Ci
rcduccd tablcs ol Lle base oflhe tentacles: D:iods of the base of the tentacles; E: rods ofthe lop oflhe tentdcles.

TYPE LOCALITY

Lugunor Islands, Gua'n.

DESCRIPIION

Extemal anatomy: Specimen 250x50 mn. Colour oI living
animal deep green to almost black wiLh thc lip ofthe dorsal
papillae ochre-yellow (pl. lA): colourin xlcohol dccp brown
dorsally. somewhat lighler ventrally, tip of the dorsal papillac
yelhw crcrm. Vcnral soie flaitened wilh tube feel only i!
the anbulacral it.eas; ccnlral row twice as wide as rhe lateral
ones;interunbulacral afeas very Danow Body quadrangular
tu cross'section each dorso lateral edgc bcing prolidcd wiih
a doublc rcw of long. rigid doNal papillae. Vcntro tateral
edges cach $,iflr a single row ofpapillae. Moutb vcnrr.il wilh
20 lentacles surounded by a co11ar of large papillae. Anus

- Internai anatomy: Body $,all thnt (5-8 nm) ifcompared to
oLher stichopodids. Calcareous Ijng vcry similarlothe one of
S. tubemdcuLovts (cf tis. l0A) wjrh a well nrrkcd V shaped

notch at the rear oflhe radixl plates. Ampullac of the len1a
cles are 1/6 to I /9 of body lergth. A single Poli.tn vcsiclc, 1/6
ofbody lengih Asingle stone canal, embedded in thc dorsal
m e  e n r e r )  c o n r o n e d  f o ' r  ! -  u t $ i  d .  r "  r l - e . i r . J r ,  I  r i n s
where it ends in an ovoid nadreporic plate.

ossicles:Body wallwith iables and C-sh^ped rods doBally
and ventrally. Tables larger ventmlly (30 ,15 lnr across, tis.
lC) than dorsally (25-30 !m across, fig. lA)i disc snooth,
pefomted by 4largc ccntral holes and 4-10 snall peripheral
holes;4 pillrs unitcd bl onc cmss beam. crown ofspines at
the top of tbc pillars more or less as a Maltese cross with ,l

groups of 2'4 spjnes. C shaped rods sm.rll (Iig. 1B, D), maxi
mum 45 I,m long. At the base of ihe dorsal p.tpillac, iablcs
(fig. 1E) and C-shaped rods (fig. lF) similar to those of thc
dorsal body wall. Ai the iop ofthe dorsal papillae la.ge lablcs
(fig. ll), ss 80 pn across wilh nunerous small pefipheral
holes ir the disc, C shaped rods (fig. 1H) up to 70 Um long.
inegular roseltes (fig- lG) niainly derived trom C-shaped
rods. small perforated plates (fig. lK) somc being spiny and
rods (fig. 1L). sometines provided wilh t ccrral pcrlbrated
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pfocess.In fie tubc fccr tables. mosrwith rcduccd pillars (lig.
l \ {  f " r  i f reSr t r  .  .h . r f fd  r , { .  r0_rOu, ] r r  t^rs  r ts
IN). iarge pcrforaLcd plates (fig. lP) and r)ds (fig. 2A) 270-
420 lnr long with a very large cenlml, perforared process.
End plate of the tube teet more or lcss 900- 1000 Um acr.iss,
made of 10-13 perforated flatcs. At dre base of thc rcntacles
tables reduced 10 xn inegular disc (fig. 2C) snrall knobbed
Lods (fig 28) xDd x fcrv v€ry long spinyrods (fis.2D).Arthe
r o p o f  , l ' c  

" r .  
1 "  . f i n ) . u . \ F a r o .  . r i " '  ,  o r - r - 0 J n

long.

D]STRIBUT]ON

,t cllrrr,ordr is widcly distributed in the Indo Pacific area
fion] thc Ean CoNt ofAfrica (Red Sea cxcluded) ro Hawaji
and Cook Islands. and liom Japan to the Tasnan Sea.

REMARKS

.t .rl,r,not6 is one of the easiesl spccics of .tri.rrper 1(r
idcntify in drefieidbecause ofits vcrt characteristic andcon
nant gfeen black or blue-black coldu. Sometimes the apei
ofLlre dorsal papjllae ire tippcd wiLh orange or ochre yello$,.
The vcry Ijsid rows of elongare papillac aligned along the
edges ofthe body rrc also very characterjstic Ossiclcs show
ferv varjatiors \,r'ithin thc disLribution area. Locally somc
special ossicles nanel) nassivc fods in the ientacles, arc
present. as descibed also by CHERBoNNTER (1988) ibr thc
tentacles of specincns lioni Mndasascal The modificd C
shapcd rcds des.ribed in the present work and by MAssrN
(1996b) at the top of the dorsat papiliac had al.eady been
mentioncd by THEEL (1886), Sr-UlrER (1E87). LuDwrc
(lij87) and MlrsuKURI (1912) buL without specifying thc
location of ihese ossiclcs.

M ATERIAL EXAM I NED

IRSNB lG 2t1680/29. Pulau PemxDg-qil (Malaysir), 14.ix.98,
20 ni dcpLh, day dive (onc spccnnen): IRSNB IG 28680/34.
Puhu Pemanggil (Malxysia), 14.ix.98 22 m depth. day dive
(one specnnen): USMPPM/3. Pulau Pcnrangsil (Mataysia),
22.xi.99 19 m dcpth, day dive (oDc stecinen): USMPPM/8.
Pulau Besff (M.rlaysia). 11.iij.98, 3n depd! day dive (one
spccimcn); USMPPX'15 Pulau Pemanggil (Malaysia).
15.v.98,  18 m depth.  day d ivc (one specincn) .

ryPELOCALITY

Philippines (Bohol).

DESCRIPIION

- External analonry:Lafgesi specincn 385X95 mm smallesr
specnnen 130X30 mn Ljling spccnnens with donxl body
wall grcy grccn, brown-gnen, sometines yellowish u,iitr
numcrcus very snall orangc brown to decp brcwn dorsal
papilhe (cf. ttarc 18 C). Transvcrsal brown tolds p.eseni
d o r  . 1 l l  n h . i  r L r  , l . F r  n r r e . L e \ \ | | l  n . r e c i  g D o . l  . :  e .
Colour in ilcohol light brown ro pale yellow dolsally aDd
white to ljgbt brown vcnt.ally A ftw largc, corical papithc
postcr)rly located on the smallest specimen. For dre large
spccmens j l gepapillae morc abundant. principally localed
at lhe venl.o laLcml edges. Moulh vcnrfal wirh 20 lcnracles
sunounded by acolld ofpapillacianus lern nal. Tubc fee!
only along thc ambulacml areas on 5 7 fows jn the ccnrrl
one and on 3-4 rcws in the lateral ones. hremmbutacral arcas
very narrow giving ftc nntression thal rhc tube feer are
prcscnL allovef the ventral surfacc.
- Internal analonry: Body wall very rhick (L I 18 nn). Cal
careous ing lcry similaf to the ane ot S. ruhenncula'$ (.ct
1'g. I 0A). Arnpullae of thc lcntacles 1/5 to 1/7 of body lengrh.
A single Polian vesicle, ycrt contracted, nearly sphericat. 1/
I I ofbody lergth. Asingle slolre canal, embeddcd in rhe dor-

o r  r o r . e d .  g o i l s  u t q  - d r o . h e L r l c . r ,  r . r r c
where il ends nr a very long. cyhrdrical madreporic platc
sinilarto the oDc ofS. o.elldrd (cftig.6B).
- Ossiclcs: Dorsal body wal1 with Lablcs C shaped rods and
roscLrcs. Tabtcs arc 25 35 $nicross (fig. 3A). rosenes 25 55
pn long (fis. 38) and C-shaped rods 35 100 Um long (fig.
3C). According to the specimen Lbc rosertes afe rare G-=260
nnn) o. very abuidant (L=130 nrm). Ossicles ofvenhlbody
lvall (fig. 3D F) very similar Lo those of do$al body wall.
Sonctimes among the C-shaped rods a S shaped rod. Ar rhc
base ofthedoNal papillae samcossicies as indre dorsalbody
wall but iables largcr (40 55 lnl across)(fig. 3c, H). Ar lhe
top of the do$al papillac lables (fig. 3J) C shapcd fods and
roseftes still presenl hgcth€r with snall perforarcd plates
(fig. 3K) and ()ds (fiS. 3L, M). According ro rhe specimen
thcscrodsxrcnearly withoulcentralprocess (fi9 :L) orwilh
a well developed one (lig. 3M). In the tube feet reduced lx
bles (fig. 3N). 30 ,15 lrm across large peforated plates (fig.
3P) androds.200 360tlrn knrg(fig.3Q, R) wrrh r pcrforared
cenira lprocess.Theendplatc,480 600ln lacross, isn. ideof
several perfbratcd platcs.In lhe tentacles spiny rods, slightly
curvcd somcLimcs forked and or perlbrarcd xl rhe extfen -
tics. In snall specinens ihey are rr0 850 H,n long wjth verl

Stithopus hefthanni SE|'/,PE:F., 1868
Fig .  : lA R,  p l .  1B,C

SYNONYMY

Sti.hopus variegatu! HenT?dnni SEMPER. 1868i 73. p1. 17,
p l .30,  f ig .2.
:jtichopus wiegotus y.]J. henLanni\ PANNINC, 1944: 33;
GEoRcE & CEORGE, I987: 246,
\ t ; , 1  . p a . h " t n a r n . : P ^ \ n  &  R . t  v o N D  t q n . J u 6 . t B . f
307 r  L^MBErH. 2000:  l8 iSAMYN.2000:  13. f ig .  1 iScHoppE,
2000a: 11; ScHoppE, 2000b: 122, text figst ZILFIGAR.r 4l,
2001b:364.
Stichopus hernlannl MAsslN, 1999: 63, lig. 52a m Gyn
onyny and records betore 1998)i FoRBES et dl., 1999i 13.
text irg.t ZULFTGAR & TAN SHAU HwAr, I999: 77i ZULFTCAR
c/ 41.. 1999: 169; SAMYN & VANDEN BERGIJE, 2000: 31, pl.
2E;  ZULFTGAR er  a1. .2001:  387.
Stichotus vriegatus\ ANoN. 1979: 17. text fig.: ItR^L &
CHERBoNNTER. 1986: 98. rext fig. p 99: CANNoN & SIL\€R,
1987:28,  iext  f ig . ;  CoNAND 1989:  3 l  t ig .  3 t  JAMES. 1989:
l30i  AIr - rEN & STEEN, 1994:246iJ^r ' rEs.  1994:  27.  p l .  lA:
CoLrN & ARNESoN. 1995: 263, fig. l24l; Gosr-rNER €r dl.,
1996:  281,  f ig .  1038;  LAMBErH,2000:  18:  JANIES.2001:  6.
Actina\ga echit te\ IAttEs & JAMES, 1994: pl. III.
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A Stichat)us chtot rotus BRANDT, 133 5. Pul ru Penanesjl. lNldalsia) {photo ZULFT6AR); B: .t/i.,t,r,r nc,,rdt4' S E\rPER

186S, H.;sa Bay (Papua Ncw Cuiier).22 n clcPlh (thoto Nl^ssIN)(L= 1310 mm)iC:.trr&,f,r lel''?a'Dt SrMfER lS68
(lo{e.specnnen, L- t 320 mm) and Sri.raPrr occll,tur n sp {LppersPccnncn L=1230nni) Hansd B rv (P'pud Nc$

Cuinee). 21 n deplh (fholo Nl^ssrN)i D: 5/i.li?!5 /t,/,?,r SELE\KA 1867 HdN Bav (Papua Ncw Curnee), reeffldt aL Io*

Lide (photo M AssrN) r E: Srl. ho1,6 ottlLttusn sp close up 01 tle dos.l snlc lIaisaBav(PaBraNes Cuinea),2L 'ndeFrh
(Dl,oto MASsIN);F: Sr;.,t,rrd ...//anrr n sP. Hd\a Bay (Papun New Guinc!) 21 n depth (photo MAssrN)(L=1280 mn): G:
j],./,,/,,s ,.!l/drd n. sp.. Pulau Resar (Nl.taysia ), :l tu depth (Ph.to MAssN)(uple. specinen l; 1200 nm,loqcr sPeohen

L=i l00nn)rH:St .n. rn6tub.Mcuk)els t \s ! . ,doaalv les ' ,PulauBes. f (Mdav5ia) ,3ndeplh(PholoZULFIGAR)(L=215
nn\..t: Stithorus nlb.nn,1rrrJ i. sf.. renml vjcw, Puhn Bcsa' (Malavsia),3m dellh (photo ZULFIGAR) (L=245 nm); K:

S.n.haDLs nb;hla.ulosus n sp - do, srl !ie!. Pulau Desd (N'I.hysia). ln depth (photo ZULFTCAR) (L=275 mb) i L: ,J_'i'l'l'r

,,1,.,fla.,1.iyr D. sp. lental vicw, Pulau Besar (Mlhysia) lm dclLh (photo ZULFTGAR) (L=275 'nn).
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Pldtc L A: Srt./rorlr ,1r./?1r."1,r ar n. -(p., do.sal vic\,, P!ta! Besar (Mrrdlsia), lm dcpft (ph.Lo Zur_fiG^R) (L=260 mrn);B:
Sti.h.rus tubefukul0!6 r. sri.. !€ilral lictr. Pulan Besar l\'hlay$ a). jm d.pth (phoro zlj.FIG^R) (L-260 nnt: C:Sri.li.r,j
,zrrnra.r/.{rr n. sp., dorsiL view, Pulau llc5a. llr'lalaysl.). 3 depLh llhoro ZULHCAR ) (L=285 nm)r D:Stut,/,s
,z}"nacrlrrrr n. sp , venral !iew, Putau Bcslr (Maleysia).ln dqtth (phoro ZuLrrcAR) (r_=285 mltiEr -td.r.r6 drrrr
Sr.urrER, lE87,Ilad.rg (Patur New Cunrc!) 2 Di de|dr tthoro \1^ssrN)ll= t 250 !rn): F: .lri.trrrr rzrn,J SLUTTER. 18E7.
Pulau B.saf (Ilal.rsir). I m dcp0r (phoro IIassrN)(L= i 140 mm)j Cr srl:.t,r,j yas,r SLU|ER, 188?. Hansa Eay (pepua New
Cui'rca)_ l0 n deprh lphor. MAssrN)(L=210 nm): Hr Sr;.toprj 'arrrr SLUTTER. 1E87. Hdrd Bay lparud Ncu.Cunreal. t0 h
dcplh (pholo NIASST\)(L=100 mn);Jr .tr;./r,per farr,r sr.ur'fER, 1837 Hans. Brl (papua Ncs,cniner), l0 n dcpth (Dhoro
Nl^ssrNl(L=200 nn).
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Thc genus .tti.rrprr liom the Johorc Marine Park (Malatsia) E I

spjny exrremities and in large spccincns 70 740 pn long
wirh non perforated and uldivided extremitics.

REMARKS

As explanrcd in prclious p.ipers (MAsstN. 1996a, 1999) fbl
lowing thc xction of Ro\rE (in RowE & cArEs 1995: 324),
Ihc n^n Stichopus w egat r cannot be syslemalically re
placed by S. herrnanni. Thercfotc, rhe rccords of S.
ldrl.gdlrr here citcd (cL supra) .trc limited to papefs with
good illusrralions whcrc no doubt ls left berween S.
he tndnni ^nd S. nnnotube rcuhius.
The nunber of rosetes is highly \Nriablc. CHERBoNNIER
(1988) reported them to be abundanL whercas MASSIN
(t996b) found them to be 1cw. This sccns unrelated to ihe
sizeof  thcspccimcnsbccxusethespecj lnenwj thfewrosel les
obscrycd by MASSIN (1996a) is 135 lrlm long whereas thc
spccimcn with numerous rosettes of lhe preseni work is 1 30
mm long. The shape and prominence of ihe cenlral pcrfo
Ialcd Foccss ofthe rods ofthe lube feet and dorsal papillac is
. ' 1 .  ' r  i r '  )  r r ' - l - l - , ' e e  t 3 .  t |  t , , n  Q . R . l h . r . l . .
abundanc€ of rosettes, ard sbape of ihe rods liom thc lubc
feet and do$al papillae cannoibe used as characters to disLin
e!|sh Stich.pus h.rntLan , fronr other species. The rods of
the tenlaclcs prcscnt also variations: thel can be bmnched
(rare) or not. This character used by ZuLr.rcAR er dl. (1999)
to separate S. herrllunni ftom Sli.hopus wriegatus" G
Stic h.pus rube ntLac ulos ur). sbould be discarded

.St.lb?rr ftrrrens SELENKA. 1867
Fiss 4A H, 5A G, pl. lD

SYNONYMY

Stichopus hotens SELENKA, 1867: 316, pl. 18, figs 27 29i
PANNTNG, 1944: 35i DAwlDoF|. 1952: 118; Lor & SACH.
1963:  238.  p l .  1 ,  t1g.  B,  c ,  p l .  VL l ig .  2r  Lor ,  1967:  230i
LEvrN. 1979: 22: KRopp. 1982: 44Ej PRrcts & R!rD, 1985: 6;
CANNoN & SrL\,'ER. 1987: 27, figs 2d. 7g. texr fig.i MARSH,
1986:  T3iERAL & CHERBoNNIER, 1986:  96.  texr f ig .  pp 96-
97i CHEREoNNTER. 1988: 147, fig. 6lA-P Gynonyny and
records before 1981)i MAI-LF, 1988:98; Cl]Ao & CHANG.
1989: 115, tigs 8. 29Ca CoNAND. 1989: 30t K{LAsHNlKov.
1989: 68: LEvrN & DAo. 1989: 57j MARstr .r dl.. 1993: 64:
AILEN & S',lEEN, 1994: 2,15; k'ERR, 1994: 163i M^RSH.
1994a:  l1 :  MARSH, 1994b:  57;  LrAo & CLARK, 1995:  461,
1ig. 280; RowE & GATES. 1995: 324 (syDonymy); GoSLINER
et aL. ,  1996:281, l ig-  1033;  LrAo.  1997:  153,  l ig .  89 (syn
onymy and records before 1995)t RowE & RIcFr,roND,
1997:  306,  f ig .  p.307iBAIN'E & FoRBEs,  1998:  4 i  CoNAND,
1998:  1187.  text  f ig i  L IAo.  1998i  80:  HICKMANN. 1998:57,
text fig.; FoRBES al al., 1999: 10, lext f1g.i FoRBES & ILAS.
1999:44:  BAINE & CHoo,  1999:49r  ZULFTGAR &TAN SHAU
HwAr, 1999: 77; ScHopf€, 2000r: 1l; ZULFTGAR er dl,
2001b:  364.
Stichopus sp. .f. S. honenst SLoAN er dl. 1 979: 1 23.

MATERIAL EXAMINED

IRSNB IG 28680/49, Pulau Aur (Malaysia). 15.ix.1998. 10
m depth. nisht dive (1 specnnen).

TYPE LOCALITY

Society Islands.

DESCRIPTION

- Extemal anaiomy: Sl]ecinen examincd 250X50 mm. Col-
ourol livirg specnnen grey-brown wirb inegultu grey-whiLc
spoLs, doNal papillae wlntc grey with transversal brown
strjpes (pl. lD). Colour in alcohol whrre grcy dorsally and
ventrally, with hcrc xnd the.e brown patchcs dorsally. Very
long (18 23 mn, doNal papjllae, cspccially anteriorly ard
posteriorly. Prominent row of papillxc alurg the venrro-lat
eral edges. Mourh vental wilh 20 renracles surroundcd b] a
collar of papillaea anus lcminal. Ventral sole flat wiLlr tube
feet only in the ambulacrxl areas: on 3 4 rows in Lhe lareral
ones and 5 7 rows in the central onc. Tubc feet very long. up
Io 11 mm. hlcrainbulacml areas arc wcll visible. One small
eulimid present on thc venlral sole.
- Intemal analomy: Calcareous nng idcnlical to rhat illus-
trated by Chcdonnier (i988, fig. 61M). Anrpullae of the ten-
taclcs arc long (nore orless 1/5 ofbody length). Polian vesr-
clc singlc, shoi ovoid. Oneverylong nonccanal, contorred,
cmbcddcd in Lhe dorsxl meseniery aDd cnding in a rounded
madreporic plate locacd closc to the calcareous ring. Longi
tudnd muscles naros,. flat with a s$,clling along each edge.

Ossictcs:In the do.salbody wall numcrous txhles 25,32!.II1
across (fig. 4B), numen)us roseties 17 30 !m long xnd a few
C shaped rods 45 60 !m long (fig. 4C). ID thc venral body
wall lables, vcry Dumerous, 3G55 Lun across rnd a few C-
shaped rods 55-8i !m long (fis. 4E). ln the tube feet lablcs
,10 120 Fn across (fig.,lF).laryc perforated plates (tig.4H)
and rods 390 500 Um loDg, some with a hugc central perfo-
rated process (tig. 4G). Perforatjons ofthe proccsscs numer
ous and small. End plate (900 1000 Um across) nadc of l3
18 plates. Ossicles locatcd rL the base of the dorsal papillac
v€ry similar to those of dorsal body rv l: numerous tables
32 15 |lnr acrcss (fi9.5A), smallroseltcs l7 25 lrn long (fig.
58) xDd C shafed rods 40-110 !m long (fig. 5C). At dre top
of thc donal papillae, huge tack like tables (Iig. 5D), I 30 I 55
pm across, C sh.rpcd rcds 45 80 Um long (fig. sE), a fcw
hugc abnomxl C shaped rods (iig. 5F) ard rods wirh,lar-qe
cenlral perlbraLed ptuccss (fig.5G). Perfbraiions oflhc proc
csses are few and large. In the tentacles spiny rods from
ncarly slraight 1() U sheped. 60-700 !m long, somc wirb a

DISTR]BIIT]ON

West Pacific irom Malaysia ro Society Islands, and frcn
Southern Japan and Hawaii to New Calcdonix

REMARKS

Wiih jts greyish backgroundcolour ind its very large conical.
dorsal papillae. Sli.loprs lorrens seems easy to idenlify in
the fiekl. Holvever, S. .t'a.l/rrts.,ar6 MAssrN, 1999 looks
likc vcry nuch 1() S. larr.ff a! lhe first glance. Both specics
are inmediately separated by the presencc/abscncc of tack
Likerables in the do|sal papillae (MAssrN, 1999). Among the
.Sri.roprJ species present in the lohore Mainc Park. S.
,[r/rerr is the only one with tacklikc lab]cs.



82 C. IUASSIN, Y. ZULFIGAR. A. TAN SHAU HWAI & S.Z. RIZAL BOSS

\"XZ nm, #H? fn * e'e-gh*R tra tro
l#S US- g;S *, %Eeda 4.9_e? qd

fo
oo

50 pm

\,ffim
NP \'xr
/o n\
raY\\
!vo-\)
)7' J-)/-t-/9,/

F

0
0

Fig. :1. Sricli,rrs l,f,?,r SELENKA, 1867. 1L=250 mm).  , Lablcs ofthc dorsal lody walli B:rosetres offie dorsal body sall: C, C
shaped rcd of ihe doa.l body walli D: Irbles of lenL.al bo.\' wallj E: C shapcd rod oflentral bodr walliF: tables olrhe Lube ieer;
G: rods ofthe rube iielt H: la.ge Deribrlled platcs ofihc tubc fcct.

0o
oooo

A.F

t-^ /-\ ,-' ,-J
<^v,'\Y'-J

100
G,H

'/r*d\
"oFJb%v L) o-:3J /"\

\r?i(o O\'c\4.0\'cW

Jooo9
9 o ?
0i0b?
s U O C
r . \ o D ovno9
o v -

a-l

o o

pm
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Stichop us n on otu b erc ulatu s
(QuoY & CATMARD, 1833)

SYNONYMY

Ilolothuria nonotuberculatd Quoy & GAIMARD, 1833: 131,
p1. 432. fig. 1.
Stichopus manotuber,:uLat&r;CHERBoNNTER, 1952: 23,p]. 3,
f ig .4,  tcx l  l ig .  8a L;  ToRror . {EsE,  1977:  275iPRrcE,  1982:  1 l ;
MARSH etal., 1993: 64iMARSH, 1994b: 57t RouE & GArEs,
1995i  325t  ? MAssrN.  1996b:  163.  f igs 9,  10,  p l .  lC,  D:
Ro\E & RrcrrMoND, 1997: 306; SAMYN.2000: 15.
Sticllapus ct. monatLherculatus: SAMYN & VANDEN
BERGLIE. 2000: 31, pl. 2F H-
? Stichopus wriegatust CoDocEo, 1974: 53: CASTILLA &
Ro7,B Acz\1-o, 19 81, 27 | -
! Stichopus .hloronotus:DI SArvo c, al.. 1988: 460.

MATERIAL EXAMINED

None

TYPE LOCALITY

Po Louis (Mruririus)

DESCRIPTION

See CITERBoNNER, 1952

DISTRIBUTION

See MAssIN. I 996b + ? Marshall Is lands + ? Easrer Island

REMARKS

Stichopus nonotuberculdr!-r hls not yet bccn obscNcd nr
Malalsia. It is cilcd hcrc bccaNc ii prcsenls many atrinities
yrirh S. rlbemaculasus n. sp. Characters distinguishing both
species will be discLrssed in the section devoted to ,t
ruDemqcuLosus n. sp.
The Sricropur fron Easter Island ( CoDocEo. 1974;
CASTTLLA & RozBAczrao, 1987; Dr SALvo er al., 1988;
MAssD{. 1996b) identified as S. monotuberculatus by
MAssiN (1996b) are cited here with a questron nark because
they could Fpresent a new species. They wjll no! be in
cluded in the discxssion comparing S- nonotuberculatus
with S. rurer,?ac,lofir n. sp.

laysia),2ndepth on whire sand, day dive(paratype); IRSNB
IG 26700/222, I O.xi.83, Hansa Bay (Papua New Guinea). 20
m d€pth on muddy black sand, day dive (one specimcn);
USMPPX4/ 1 , I 1 .iii.98, Pulau Bcsar (Malay!ia), 4 m dcpth on
sandy bottom, dal dive (one stecnnen); USMPPM/]5,
21.ri.99, Pulau Bcsar O{alaysia), 6 m depth on sandy bonom
with sca grass, day djve (one specjmen). A ten ofspecjnens
otrscNcd and photogfaphed in Papua New Guirea and Ma
laysia.

TYPE LOCALTTY

Hansa Bay (Madang Province, P.Lpua New Guinea)

DESCRIPTION

Exlemal aralomy:All Lhe specimens observed were large.
Thc ones collcctcd mcasure from 290X90 to 330X75 lrlm.
Colou of living spccimcns yelkrw orange Douled with
green grey (p1. lF) dorally. Domnradng colour can be the
onngc yclhs,or tbc grccn grey (pl. 1G). Large dorsalpapjl-
lac whire a1 thc basc and green grcy at the apex (pl. lE).
Small papillac Srccn Srcy wi th on ly a palef narrcw ring at the
brse (pl. 1E). Venlrally ycllow wiLh grccn brcwn lube leet.
Colourin alcoholwhite beige ventrally. light brown dorsally
lvith thc largc, whitc papillae still risible. VenIal sole flat
with lube feel only in thc ambulacrxlarcas: on 4 6rcws in the
laleral ones and l0 12 in thc ccnral onc. Tubc fccl arc lage
(up to 10 mm long) wilh a prommcnt suckcr (uf to I.5 Dn
acfoss). lnteranbulacral areas nanow but well visible. Dor'
sal surface rounded with four rows oflarge, white papillae in
a zigzag patLcm (pl. lC, F, G ). The row of papillae at the
edge beiween bivium and dvium someiimes reduccd.
Mouth ventral with 20 tcntaclcs suroundcd by x collar of
papillaet anus terminal.

Inlernal inatomy: Body wall thick (4 l8 mm). Caicareous
ring witb largc radial plarcs and nanow intenxdial plates (fig.
6A). Radial platcs with r dccf posLcrior notch. Tcntacles
ampullae very long (1/4 ro l/l of body lcngrh). Onc Polian
vesicle, ovorl. 1/10 ofbody length. One very long. contorted
dorsal stone canal cmbcddcd in thc dorsal mcscntery and
ending in a club shaped madreporic plaie (fig. 68). Gonads in
lwo bundles, wel developed. each made ofseven tubes. un-
divided on the first 30 nn, then bearlng smali lateirl tufts.

Ossic lcs: In thc dorsr l  body wal l .  uh lcs ( f ig .68,  G),28 38

LUn across, rosettes (fig.6F, H).20 40!m lons and C shaped
fods (fig. 6C, D), 155 175 |l]n long. Roscttcs lfc much norc
xbundanl in the paralype (t;290 mrn) than in the holotype
(L=330 mm). A few S s haped rods have been obscrvcd in the
pararype but not in lhe holotype. Ossicles of ventral body
wall (fig.6J. K. L) very sinilar to ihose ofdorsal body wall
bul with smaller C-shaped rods (40-75 !m long). At the base
oithcdorsal prpillac tablcs (fig.6N, P), roseltes (lig.6Q, R)
and C shaped rods (fig. 6M)- i.ll of then are larser in the
plllalypc than in thc in the holotype: C-shaped rods i.e. are
60 ll0 fm long .tnd 50 75 pm long, rcspcclively. At the top
ofthe dorsal papillae C shaped rods (fig. 65, V), rablcs, 25
50 !m across (fis. 6T. U), roseites (fig. 6w). small rods and
perlbnted plates (fig. 7A, B), and curved rods with varjable
central pertorated process (fig. 7C, D). In the tube feet large

Stithopus oce ttus r,. sp.
Figs 6A-W. 7A J, 8A D, pl. lC, E G

SYNONYMY

Sriclopdr rdrtrgdtd: FoRBES er dl.. I 999: 1 2, texl fig.
Sri.iopLs spli RrzAr Boss .i dl., 1999: 38t ZULFIGAR etdl,
2001b:364.

MAIERIAL EXAM]NED

IRSNB IG 28455/85,23.x.96, Hansa Bay (Papua New
Guinea). 18 m depth, on muddy black sand. day dive
(holotype); IRSNB IG 28680/1, 12.ix.98, Pulau Besar (Ma-
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D

pedoraied plates (fig. 78, F). 140 265 !m lons, C shaFd
rods (fig.7C), ss 6s !mlong, rcducedtables (fi-!.7H. J).25
50 !n xcrcss and rods (Fig. 8,^, B). smooth or spin),, 230'
500 lrn long. most of thcm wiLh r largo central perfbrated
process. ln the tentacles cur!.d spiny rods, :10 600 }xn long
(fig. 8C. D).

DISTRIBUTION

Malaysia (Penirsula). Papua Nerv Guinea (HansaB.Ly)

ETYMOLOCY

,cellatur nrclDs with cyc likc stots. It rcfcrs 10 Lhe numer'
ous whiie dorsal p.Lpillac looking Iike cyc likc spots.

I{EMARKS

'' o.cllarlr n. sp. is very often associated wirhS. hetnanni
as well in Mxlaysix as nr Prpua New Guinex (pl. 1C). Both
species arc vefy easy to disringuish in the field and no inter
nediary colour paiiern have been observed up to no!r,. Re-
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gardjng thcir ossiclcs Lhcy de very similar to each othel
'l hey djftermahly by the sizc oflhc C shatcd rods localed nr
the ventral body wrll drey are much larger ill S. l?rrftd"r,
than in S. oc?lL1tur. They differ also by ihe size ofthe perfo
ratedplates located at the top ofthe dorsal lapillac:45 60 !m
)one tor S. hermanni vcrus 60 100 !m long for S.
.].elllat"r- Ossicles of.S. o..lldt"r present also nany affinj
lies wilh thoscof.S. rasrlr, thenrain djfference being the size
oflhe dorsal C'shaped rods.

DESCRIPIION

Extcnrl anatony: The observed specimens mngc fronr
I l 5 ) ' 0 r m J p  o  J 1 0 X 6 5  n n .  (  .  l ,  r '  I l I i n S . p e L i n . e n
highly variable. The backgroud colour of the body wall is
from lighi yellorv to deep grccn. Yeilowish specinens have
or a v.rriablc amount oibrown black patches with nearly al
ways Lhc Lop of sone dorsal and laieral lapillae red (pl. I K),
orpapillae fu1ly red wiih this coloursprcading in betweenthe
doNal papillae (pl. iH). Grecnish spccinrcns havedeep green
to black dorsal palchcs (p1. 2A) sonetimes covefing nearly
the whole body wall (pl- 2C). Red js then restrjcted to the top
oi Lbc do$al and lateral papillae. Ventrally sane colour as
doNal l ]  (p is  l . l ,  L .28.  D)wi thtubelect f romycl lowLodcep
brown. Whatever the background colour, thc lops ofthe pa
pillae from the collar around the tentacles are nearly always
red (a |ew exceplions for thc specnnens with a yellow back-
ground colour)(pls 1J, L, 28, D). In .tlcohol the yellowish
specimens appear grey yellow dorsally $,ith pale brorvn pa-
pillae, ind whirish vcntally. Greenish specnnens appear
brcwnish dorsally and vcnhally with dre top ofrhe papillae
white. Dorsal paplllac.umcrous, highiy variable in size but
neve. prominenL, wilhoul xUgnmen| At the ventro latefal
edges a pronrinent, continue rclv of large papillae. Tubc fccr
only in thc itmbuladal areas.lnleranrbulacral areas generally
nanow. Thc Dumbcr of tube feei inc.eases with jDcreasing

body size.In thelatcral and ccntralambulac.alareas they are
on 3-.1and 6-7 rows, respccLivcly, for r I l5 mm long speci
nen and on 4-6 ard 8 10 rows, rcspccrivcu, for a 330 mnr
long specimen. Tube feet are long (5-12 mn) on relaxed
speoimens. l]re mouth is ventral with 18-20 tentacles sur-
roundcd by a prcmincnl collar ofpatillae (2 specimens with
2-3 reduced tentacles). Anus tcmnral.
- Intemal anatomy: Body wall lionr 3 to l5 mm Lhick accord
ing to dre state of contractlon. For a single specinen it can
vary from 5 to 15 mm thick. Calcareous ring wjth radial
platcs lwicc thc width of Lhe inter.adial ones (fig. l0A). V
shaped notch .rL Lhc rcar of the radial plates very deep (fig.
10A). The single slonc clrlal mcandcrs upwards, cmbcddcd
in lhe dorsal nesentery. and ends in a rriangular madreporic
plale located close to the calcarcous.ing. Mosl ofrhe speci
mens with a single ciub-shaped Polian vesicle 1/12 to 1/7 of
body length. Two specimens wilh 2 short Potian vesicles 1/
21 to 1/11 of body length. Tenlacle arnpullae U8 to 1/4 oI
bodl te.glh. Gonads Dol obscrvcd.

Ossiclcs: Donal body wall s,ith tables, rcsettes and C
shapcd rods-Tablcs20 60 Jxn across (fis.9A), withasmooih
disc rim; tables generally abundant 1() very abundant (rarc
only in xsinglc spccinrc!), similarto thosc fouDd ir thc olhcr
stjchopodids here desc.ibed. Rosenes generally rarc but can
be also very abundanr, 20'45 trnl long, highLy vafiable in
shape (tis. 98) or derived only from X-shaped or C-shaped
rods (lig- 114). C shxped rods ways vcry abundant.55-80

|lln long (tig. 9C). In srnall and large specimens S-shaped
rcds are preseni or absent; if prc\eni, always rare.In the ven-
tral body w.tll L.ibles 25 50 Unr across (fig.9D), gcncmlly
very abundan!butcan also be rafe, andC shaped rods,20 80
pn lon-s (fig. 9El. ihe snall ones (20-30 lnl long) being lhe
most abundanr. ln rhe tube feet rables (fig. 9F). 20-60 lxn
across. often with reduced crown ofspines and pillars.large

Stichopus rubermaculosus n. sp
Figs 9A M, 10A F,  l lA-K.  p ls  ]H-L.2A-D

SYNONYMY

Stichapus rariegatus, ZULFIC AR 4 dl., 1999: 163. ligs 5. 6.
Pls 2 4.

MATERIAL EXAMINED

IRSNB IC 28680/3. Pulau Besar (Malaysia), I1.ix.98, 2 nl
dcpLli, night dive (paratype)JRSNB IG 28680/4. Pulau
B esar (Malaysia). 1 1 .ix.9 8, 2 m depth, night dive (paralype):
IRSNB lG 28680/5. Pulau Besar (Malaysia), 11.ix.98,2 m
depth. night djve (holorype)i 1RSNB iG 28680/6. Pulau
Bcsd (Malaysia), I 1.ix.98. 2 m deprh, night dive (paratype);
IRSNB lG 28680r. Irulau Besaf (Malaysia), 11.ix.98,2 nl
.lepth, night dive (paratype): IRSNB IG 28680/8, Pulau
Besar (Malaysia), I Lix.98,2m dcpLh, nighl divc (pa11typc);
IRSNB IC 28680/9, Pulau Bcsar (Malaysia). 11.ix.98. 2 m
depth. night dive (pafatype)t IRSNB IG 28680/11. Pulau
Besar (Malaysia). 11.ix.98. 2 m deprh, nisht dive (paratype)l
IRSNB lG 28680/12.  Pulau Besar (Malaysia) ,  IL ix .98.  2 m
depth, night divc (paatypc); IRSNB IC 28680/13. Pulau
B esar (Malalsia), 1Lix.98,2 m deplh, night dive (paratype):
IRSNB IG 28680/14, Pulau Besar (Malaysia). 1i.ix.98. 2 in
deplh, nighl dive (pairtype): IRSNB lG 28680/17. Pulau
B esar (Malaysia). l1 .ix.98. 2 ln depth, night dive (pal"type)l
USMPPM/I Pulau Besar (Malaysia), 11.viii.oo. 2 m deprh.
night dive (one specimen). USMPPN4/2 Pulau B esar (Malay
sia), 11.viii.00, 2 n depth, night dive (one specjmen):
USMPPM/3 Pulau Besar (Malaysia), 11.viii.00.2 m deplh.
night dive (one specinen)i USMPP[4/5 Pulau Besar (Ma]ay-
sia), ll.viii.00, 2 m depLh, nighr divc (one speclnen);
USMPPM/6 Pulau Besar (Malaysia), 1l.viii.00, 2 m deplh,
nightdivc (onc spccimcn)r USMPPI'T Pulau Besar (Malay-
sia), 1l.viii.0o, I m dcpth, nighl dive (one specnnen);
USMPI 'M/8 PLbu B*ar  l \ .4J ) '  \ .  l  f i i  00.  TJcprh.
night dive (one specnnen): USMPPM/g Pulau Besar(Mxlay
sia), 11.viii.00, 1 m depth, night dive (one specimen)l
USMPPM/10 Pulau Bcsar O,Ialaysia), 11.viii.00, 1 n depth.
nisbr dive (one specinrcn). Tcns of specinens observed and
photographed in March and May 1998.
A few specinens have been obsencd dunng a nighl dive
(15.rx.98) arourd Pulau Aur.

TYPE LOCALITY

Pulau Besff (lohore Marine Park. Malaysia)
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FiE.10. SLi.hotus tuberrLaculrvr n. sp. Holotlpe (L=140 mm). A: Calcareous ring (r: mdial platc: ir: irtcr&lial Pl.te)r Ll:smdll

lerlorared plat.s of thc top ollhe doAal tapillaei Cr rods of tlic Lop ol lhe dorsal pafillaei D: C{haped rods of ih. top of thc
dosal DaDillae:E. F: rods ol the Lenracles.
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Pe"ffi^t

Fig lI- Sich.pus nbennac,l,J[' n. ip. Pantypcs. A]rosettes olftedorsal body w![ (pdarype 3. E2?0 mn): B: perforared plate of
the tube feet (pdatype 7. L=250 nh); C, pcrfomted plare ofrhc rube feer (pa.ltypel1,I-230 nn); D: rod of the rrbe feel
(paratypc 8. L=]80 mn);E: rod ol rhe lubc fccr (paratype 12. L=240 hh)r F: rabic of the top ol rhe dorsat papjlae (paratype I l.
r;280 mn);G: table of tle top olrhe dorlal papillac (paratype 14. L=]15 mh)i H: pcdo.ated plate ol rhe rop oftbe dorsal
papillae (paratype 13. L2,10 nh)iJi rods of tbe top of$e dorsal papillae (pararype 3. L=270 mh); K: rods ofthe top olrhe
dosai papillae (pd.tlpe 4. L=330 mm).

50 pm
A,F.H

100 pm
B-E,J,K

rosetles (fig. 9L), 20 35 !n long. rarely abundanr, some-
limes absenl. At thc tot of dre dorsal papillac large tables
(fig. 9M), 35 I I 0 !n across. olten with it .educed crown of
spnrcs (fig. 9M), sometimes w h a well developed one (fig.
IlF. G) xnd with a smoolh disc rim, C-shaped rods (1ig.
10D). 70 100 Lun long, small pcrfo.ated plares with spiny
edge (fig. 10B), 65 95 lft krng. excepiionall] up 1() 115 pn
lons (fig. llH), and rods (fig . 10C), i50-485 lrm long wirh
o r  u , , h o r  a  c c n  r . l  F r { u r  | e d  o r o c e s .  I n i  n c . | e . i m e n ,
no process at all (fi9. llJ) or loq nassivc, non pedoraied
proccss (lig. 11K). The rario berwccn disc dianerer of rhe

perforxlcd plates (fig.9G). 155-280 Um long, gcncrally widr
central holcs much lafger than peripheral ones; plxlcs with
rcgul{r holes are alsoprcsent(fig. 118, C); rods,200-475 Um
knrg wiihout central pcrforated process (fig. 9H) or with a
very imporlant onc (fig. 9H): all the intermediary shapes of
lateral process prcscnt, from very massive (f1g. 1lD) io very
slendcr (fig. I I E); end plates. 700-850 !m across, nade of a
ten ol perforated plales.
At the bdse of rhe dorsal papillae tables (fig. 9J) sligbtly
la+ef (25-70 Um across) than in thc doBal body wall, C-
shapedrods (fig. 9K), 30 80 J]m long rarc or abundant. and
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Lablcs iiom donal body wall and top ol thc papillac varies
iiom 1.0 io 2.1 for specimens ol thc same size (230-290 rnm

Ir the tentacles spiny curved rods (fig. 10E. F), 35 800 !n
long. sone snall ones wilh shorl lateral processes: on large
rods, spines are sometines aligncd lb.ming lrarsversal folds
(fig. l0E).

ETYMOLOCY

rubemn.Llosut nc^is spotted with red. I! refers 1() rhc rcd
colour at the top of the papillac.

ECOLOGY

Durnrg Llrc day S/icroprs rubenlacuLosus ls hiddcn under
co.xls and noL visible.Ii cones ou!only aL nigh1, foragirg on
sandy bouonr wilh coral rubbles.

REMAI{KS

Z\tLFtcaR et aI. (1999: figs 5-6, p1s 2,1) illusLratcd a rcw
Stlciot,r species wlich is, in the presenl paFr nanicd S.
rubemn uhsus. Unforlunately. instead of giaing rl x ncw
name or Daniing il,s/;./rrp4r v, ZULFIGAR er 4l. (1999) used
the nrme Sr;.rrp&r !d/t?8dl.rs which is no longer ralid.
They cornpared Stichapus hetmanni with ".lrl.7rop!s
'ariegatus (= S. rubentaculotus). No differences wcrc
foundin size and numbcrofPolian vesi.les. slone canrlsand
madrepofic plates bclween boih species. Howcvct
ZULF\Gt R et al (1999) observed some difcrcnccs in the per-
fomred plalcs located in the do$al pafitlac. h their lable 3
rhcy also mcnlioned the prcsence of tuscltes in dorsal and
ventral body v,ali of S. ne'nrinni and only in dorsal body
wallof "5. variesatus" (= S. rubemacuLosus).
S. tub.ntn ulasus h^s a blghly variable color pattem. The
only ncdly conslaDt feaaure observcd the present study is
the unilorm rcd colour at the top ofihc papillae (dorcal, lat
ci , and/or collar) and the brcsr black dorsai latches. S-
monotuberculafus bas prtillac with coloured rings
(CliEsBoNNEri. 1952: pl. 3, fiS.,l). Moreovcr, S.
monatuber.ulatus b^s prominent dorsalpxpillac whereas it is
nof the case for S. rubernacuLosus (conparing living non
conrracted specrmens).
The ossicles ofs. rrl'zrmd.ll,r,r are very close Lo Lhosc of
S. 

"tanotuber& 
latus . \he ratio between the diamelcr of the

lables from tbc donal body wall and tlic top of ihe papillae is
highly viriablc for S. frrrl,mc,loJ,r md cannotbe used ro
setaralc bolh species. The rin of the table disc is usually
sp;rJ fot S. nanantberatLdrur (see CHERBoNNTER. 1952) but
snootlr for S. tuhemacuLosus. .ampating specimens of the
same size. Moreover, S. rubemaculosus birs pe orated
plalcs located at rhe lop o{ tbc dorsal papillae whercas these
ossiclcs have noiyetbeen descnbed fot S. nnnotuberculatu!

Gee CHERBoNNIER, 1952).
The abundance, rarity or even the abscnce of some ossicles
(tables. C shaped rods, S-shaped rods) cannot be iaken into
account to separate s. fuhenlaculosus ftom olher species
bccause otlhe high jDlraspccilic variabiliry of thcsc charac-
1c . Only the absence ofroscltes in lhe ventral body wall is
constant and allows us to scpiJate S. rrrrrnd.llosur iiom
the group S. rdst,r,,t ,e/r',Mnni aad S. ocellatus.

Stcropzr vasrrs SLUITER, 1887
FiSs l2A R, 13^. D, pl. 2E-J

SYNONYMY

St ichopus tustus sLUnER, 1887:  198.  p l .  2 .  f igs 46 48;
MAssrN,  1999:  71,1 lgs 57a l ,  5  8a-n,  59a'g.  60a'd.  61.  l l2d.
e (syDonymy and rccords befbre 1998);JAN{es. 1998: 13, fig.
1a FoRBES eta l . .  1999:  14. lcxt  f ig ;  ZULFIGAR aral ,2001b:
364.

MAIERI,{L EXAMINED

IRSNB IG 28680/2, 11.ix.98. Pulau Besar (Mxlaysia), 2 m
dcftb, nighl dive (one specinen). IRSNB IG 28680/10,
ll.ix 98, Pulau Bcsar (Malaysix),2m depth, nisht dive (one
specimen)t IRSNB IG 28680/30, 14.ix.98, Pulau Pemanggil
(Malaysia),8 m dep1h, day divc (mcspccinen): RMNH Ech
6089. 30.viii.94, Sulawesi. Prnikinng (Indoncsia), reefflat it
1o$,tide (one spccim.D)! IRSNB IG 28251/54. Sulawesi,
Panikang W (lndonesia), llm dcpth (one specimen):
USMPPM/6, ll.iii.98, Puhn Bcsr O{alaysla), 3 m depth,
day dive (one specinen); USMPPI4/32, 18.iv.98, Pulau
Penan-qgil (Malaysia), 9 n dcpth, day dive (one specinen):
USMPPN,I/2, 22.xi.99, Pulau Pemanggil (Mahysia), l7 m
depth. day dire (one stecimen)! a tcn ofspecimens observed
andphotogmphed in PafuaNcw Guinca and Malaysia.

TYPE LOCALITY

Jxv.t (Indonesia)

DISTRIBUT1ON

Scc MAssIN, 1999 + lndia (Andanan Islmdt, Maidives,
Malaysia (Peninsula. Sabah).

DESCRIPIION

Extemal anatomy:Specimens observcd fron i60X50 upio
350X80mm. Colouf of livins spccincDs grey-green dorcally
wirhbrown sLipcs whose abundanceand intensity arc highly
variable (pl.2E, r). Sonc specinens fron Papux Ncw
cuineawjth agold yellow background colour and nu'nerous
green brown st pes (p1. 2E) or reddish backgrouncl colour
with deep brown st pes (p1. 2J). Ventraly red-orange wth
dccp red to black tube feet (pl. 2H). Colour in alcohol grey-
brown dorsally with stripes faded buL still visible and yellow
white ventrally. DoNally tlrc stripes onginate tion hollows
located in between the large do rl papillae and run afound
these pnpill.re (p1. 2G). Laterally the slripcs arc running vertl-
cally, morc or lcss parallel to each olher (pl. 2J). Tworows of
very large but hw dorsal papillae. The papillac thc edge
belween the bivium xnd the lriviun a.e few but l.t€c, ibrm-
ing a discontinuous row. Vcnl l sole flat with the tubc fcct
rcstricted to the ambulacral arcas. In the smali specinren
(L=160 mn long) tube feet oD 3 4 rows in the lateral
ambulxcral areas and 6-8 in the central onc; fbr large speca
nens (>100 nm long), 3-5 and 10-12 rows of rube feet, re-
spectirely. Tubc feet are 9-12 mm long on relaxed speci-
nens. Interanbulacrai areas large and uell visiblc on small
'pecrmen'  . t i  'F l t  nr '  ' r ' r  narrow on l3 ' !e  .Fc ime1. .
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Fi s. I 3. .t/lhrr6 larr6 SLUITER, I 887 (L:160 nm). A: tablcs or dre Lube feet; B: rods of d,e rube leeli C, D: rods of thc tenlacles

50 !m 100 Fm
B.D

Mouth venlrul with 18-20 tentaclcs surounded by a promr_
nentcollar of papi11ae. Anus tcminal.

lniemal xnatomy: Body wall 5 10 nrm ihick. Calcrcous
ring simll to tbc ligure 5TaofMAsslN (1999). The notch xt
the rear of the radial plaies is xl'vays rcry deep but can bc
vell narow (U shaped) or morc open (v-shaped). Tcnlacle
ampullae very longl 1/5 ofbody lengrh whrtever the Iength
of the specimens. Onc Polian vesicles 1/8 to 1/6 of body
lcngth, One long contoned stone canalcrnbedded in rhe dor
sxl mcscntery and ending in a round madrcponc plate (see

f ig 57b ofMAssrN.  1999).
Ossiclcs: In the dorsal body wall tables ({ig. 12A), 23-38

!m across, .oscrtes (fig. l2B) 1'l 30 !m long in la'€c specl-
mens, slighlly largcr(15-38 !m long) nr smallspecjmens and
a , h d p ( J r o d . , l r e .  l 2 C  r 5 - ' 0 L m  l . " i  n l . r ! e  o e  i , e r .
rnd 40 95 lrm long in small specimels. Tables wilh disc

round Lo quadrangular, smooth. perforated bl 4 iarge central
holes xnd,1 10 small periphcral holesi4 pillars uniied by one
cross beam and ending jrr a crcwn of spines lmking like a
Maltese cross whcn seen from above; crown ofspincs ncally
as wide as the disc. Afew S-shaped ossicles present h small
spccimens but not in hrge ones. In thc leniml body wall

200 Um

same typcs of ossictes as dorsally (lig. 12D-F) and withsimi
lar sizc. C-shaped rods also lirgcr (40-70 Lm long) in snall
specineDs than inlargeones (40 50 !m long). Atlhe barc of
the dorsal p.rpillae tables (fiS. l2G), 30,10 LLm across: tu
settes (fig. 12H), 19-33 lun long and C-shaped rods (fig .
l2J). 15 70 !m long. At the lop oI the dorsal papillac large
lables (fig. 12K), 35-55 lnr actoss with quadfangulxr to
ovoiddisc, snroolh, lerforated by 4 ld ge cerilal holes and 4
25 small periphcral holes;4 pillaN unitcd by one cross bcrm
and ending in .i small crown ofspines l/21o 1/3 of disc diam
ercr. Together widr thc large tables, roselres (fig. 12L). C-
shaped rods (fi9. l2M), small perforated plates (fig. 12N),
60 80 Um long, and spiny rods (lig. 12P), 159 280 txn long nr
lJrS" Lt ,  cr l lJr .  ana ut  r '  '  rho Lr  lonp In ' rn  I  .Fc inen

These rods have a low central perfonted pfocess rn large
specimens and a taller one in snall spccnnens. In the tubc
feet large perforxlcd plates, 160 220 pm lons (fig. l2Q) nr
large specimens xnd 220-250 Lun long (fig. 12R) in snrll
spccinens. Tube feet have also tables (fig. 13A). :0-55 fn
across, with reduced pillars orno pillars al all androds.250
450 !m long, some with vc.y largc ceniral petJbralcd process
(fig. l3B). End plate of the tube fcct 460-500 pn itcross for
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lirgc specimens and 550-800 for snall specimcns.It is made
ofsevcral plates. In the tentacles curved rods wirh spiny ex-
tcmrties (fig. 13C. D) 60 695 pr iong.

REMARKS

T l e o '  i  l e .  o l r h e S /  l ^ p , . , A r r ' r f i .  .  v  1 ) . r d a c , c f
sinila. !o drose of lhe specimens fronl Indonesja (MAssrN,
1999). The perlorated plates of the tube teer lor exaDlpte
evolve in lhe same way with incrcxsing body size (conpare
fig. 59c, d ofMAsstN (1999) and fig. 11Q, R o, ure prescnr
work).The size vaddtun of rhe dorsxt C shaped rods wirh
rncrc.ising body lcngth is very charrcteristic and inrplies rhat
sizc differences of sone ossiclcs cannor be rakcn inro ac-
coun! to sepauLe species wilhont conparing specimens of
the same iengrh. The identificirion key rakcs i.ro account thc
size variation of the dorsal C shaped rods.
The reticrlate black-brown "riger'' patrcrn covedng the dor
sal body wxll js variablc in density and inLensiry but remarns
always very charactcisric and allows to jdentili casily .t
r J J , , ,  i r  r L p l e l d .  l ,  i . u n e n ,  r h e  d r g . {  S a . / . r p , ( . p r c i c .
reaching neady 400 rnnr long in the tield. ir lives always in
shallow water (1- 11 m) atAndaman IslaDds (JAMES, 1998),
in lndonesia (MAssIN. 1999), in Mal^ysia (FoRBEs ?r al.,
1999t prcsent rvork) and in Papua New cuinca (MAssrN
Pcrs. observaliont.
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3
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