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Dennis M. Deaane2 Studies on Ophiocomid

Bri t t lestars. I .  A New
Genus (Clarkcoma) of
/ ' \ 1 '\Jpnlocomrnae wrtn a
Reevaluation of the
Genus Ophiocoma

Stimulated in part by H. L. Ctark,s (19I ) revkion
ol the Ophi@ominae dd by Muraka&i,s (1963) re-
port on the orai and d€ntat plates of ophiufoids recerl
ewination of many species of opHocomid bdtrle-
stars has Dade it possible to reach some substantial
conclusions regarding rhc rclationships anong rhis
largesr subfarnily of Ophiocomidae in the order Chilo-
phiurida (Matsumoto, 1917). Ot particutar inrercst
has been the gcDus Oliiocoaa, whose species not only
show affi ty with other geneia;n the subfanily but
indicate a polyphyletic askmblage of related taxa. At
the sane timq conventional externat cha.a.ters have
been found inadequate ro define the genus, and caE_
ful t*minaiion of intemal skeletal plates has neces_
srtated the.emoval of rwo sp".ies lbalbnsiard candtic-
utata) f$m Oihio.ona ^'d the fomadon of four

This study has resulted to a la.gc dtent from re-
search on the systcmatics and postlanal growth
changes of ophiocomid brittlestars.r part of rhe work
rras completed while the author hetd a visiting post-
doctora] research associateship through the National
Research Cor:ncil at the Smirhsonim Institurion in
1968-1969. Essential ro this study has been rhe avait-
ability of the collecrions at thc Unired States National

1In prtial luldllncrr ofrequirchenrs for 1!e pnD desree,
Department of Zoolosy, Unive6iq, ot Hawaii, j96B

Deani M. D.raney, Bdraice p. Bnhot Mnsetn, p.O. Bai
6037, Havolull, Haedii 968t8.

Museun (USNM) which contain specimens co ected
by the Albatra$ and othe. impoltanr specimens. I
thank Dr. David L. Pavbn and Miss Maureen
Downey in the Division of Echinoderms at the Smirh-
sonian Institution for their encouragcment during this
project. My sincere app.cciation is also exrenoeo to
Dr. H. B. fcll at thc Museum of Compa.ative Zootogy
(MCZ), Caprtn l'red ziescnhenne at rhe Alran Ha!-
cock !'oundation (AHI.), Dr. H.,E. Gmner at the
Zoologiches Museum Berlin (ZMB), and Miss Ailsa
M. Clark at the British Museum (Narural History)
for making collections at their institudons available or
for conbibuting valuable suggcstions during rhis srudy.
I am deeplv g.ateful to Dr. Roland W. Force, dire.tor
of the Bemice P. Bishop Muscu4 (BPBM), Honoluiu,
for pemitting me to participate ;n the 1967 Smith-
sonian-Bishop MuseM-National Ceographic Moltusk
l-xpedition to southeastern Polynesia, from whictr
specimens esential to this nork were colected and
now are deposikd in thc Bishop Musem.

This publication is the Grsr in an anticipated scries
of reports deal;ng \rith the species and genera of rte
Ophiocomidae

Clar,taana, new gerus

Typx-splcrEs.-Ofnto.oma .dnaliculda Lntken,
1869.

Dr^cNosrs. Ophi€oninae with thin, colnpresred,
minuiely sermted arm spincsi 6vc to eighL arlr spurcs
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along each side of arn segments .just beyond disc edee

and fewer distally; s€cond or third spine in rcw long-

6t (Figrm 9). Disc sranules low, rounded and erenly

distibutcd over aboral su.face; dbital gmnul€{ some-

tirner slightly larger or nore elongate; granules absent

or reduced and scales exPosed intenadially nea. orat

shields and senital slirs. onl ptates (jaws) with ab-

radial muscle area auriculate, having a deeP cenhal

region with medim ridge and short blanthing Processes
(Figure 4) ; adradial murle ana les than one-third

total lengrh of plate aDd confined to lower (oral) por-

tion (Figure 5). Adonl shields with pmximal edges

well in front of oral shield and netrly or actually meet-

ing (Figures 1,2). Four or five oral Papillae along each
jaw margiD; outer papilla broadest, but one or more

srnall granules usually present between ouler papilla

and buccal tentacle scale; bucc{ tentele scale sepa-

rated from outer oral papilla and not abuttins agajnst

adonl shield (Figures 1, 2); an inte$mentary area

€parates these two ossicles. UPper (aborai) alm plates

rhomboidal, with ndowly taperins laterat bordeni

tss than one-hatf of maximum breadth contiguous

with adjacent plates atong distal and proximat edges

tFigurs 10.  |  |  .  Lo$er ora l '  am plates approxi -

mately two times broader than long (Figures 12, 13).

TO zoo1-ocY

Dental plate from 1.9 to 3.2 timcs longer thm broadi
septum of upper tmth foramo equal to or narrower
than lower septum (Figures 8, 14).

REM^RKS. WhenH. L. Cldk (1921) rcviewcd tle
gents Ophiocona he was unable to relatc cither O.
bolLon, i  o  O.  caaaLicu 'ato wthn l : (  cppcies-groJp

framework. Discussing .z naliculata he st ted (.p. 128) :

"The species is a very distinct one, quite ditrerent frcm
any othcr nember-of the genus, particula y in the
form of the m-spines and the large adoral plates."
He noted that ,ollorr (Lnown at the time only frcm
the type-specimen) wd .apparcntly most nearly re-
lated to mnaliculata, with which spe.ies it has several
important characten in common, notably the large

adoral plates" (Clark, 1921, p. 132). Several charac-
ters of eeh species in new mterial at hand indicare
the necessity to remove these species fron Orl,;o.oau

and place them in a new gem!;.Clarkcona.
The followins features cha.n teritze Clarkcoma, new

senus, and serve to separate jt trom OPhiocona, (1)

The am spines are quite thin and compressed, in con-

tmst to the more rounded, thickcfspines of Oltrtorona

(with rhe exception ot o. lusilLa) ) (2) drc adoral

shields convcrye in front ol ihe oral shield and often

come in contact (Fkus 1,2J , whercas i\ Ophia.ana

Fb@r r.-Clark.ona .analirrlata; oral mouth scton (d d 15 rrm): a buccal tenlacle scalej

,, out r oral ralilla; d, accesdy osl Papilae; 4 wentral shieldj ,, adonl shieldj t oral shield



FcrNE 2. ctatkcona candtitutdra; oe\ moxlh seciors {d.d. 20 nm). {_{bb.eviarions as in
risue 1.)

the adorals are confincd to the sides of thc omt shietd
Fisure 3)j (3) the brccal tentacle scate is sDalt,

re.tically dirccted, dd separated from rhe ado.ai
J,ieid, and one or nore sDall roundcd g.anular papil
lae intrude bet*ecn the broad .utcr oral papilla and
: 1 ,  b u , , "  L . n . " , l - \ r l .  l + . c  ! 2  r  { h p r p d . i .
O lrltioc oma the b$c l tenra.le scale is relativrrv 8, tsc.
nore horizontally dirccted, adjacent to the ourer oral
papilla, in contact with the adoEl slield, and no snall
papillac occur betveen rhc outer oral papjlla md
buccal tentacle scale (Fisxre s)! (4) the oral plate
shows an abladial muscle suface vith a d.€p cor-
lcxrty, a nafow median ridge. and sclcral short proc-
esscs (Figure 4) ; the adradial muscle h rcsiicred ro
only a shall part of the adradial side of the plate
(F;sure 5). In olhiacana howeeer, rhe abradiat
muscle surface is bfokcn into a series of sha|ow su,e-
what parallel ridges and groves (ex.cpt o. pu'i a)
and the adndial muscle surface exrends the vhole
length of the plate (Iigure aa).

Both lpecies of Clal,+.ru@ are limited to southem
tcnrperate l{aters, i{hereas spccies af Ophio.onLa, b
now .estricted, appear in tropical and subrropical
rrate$. The two genera have been reported togethe.
onl! a. one Western Ausfalian localiry (Rottnest
Isia\d, vherc O phiocand oc cid.nt alis an<I C ta*a1na
cdnali.ldata \\erc colle.ted (H. L. Clark, 1938, 1916).

The neir genus is named in horo. ot Hubcrt Lyman
Clart. -{ustin H. Clal, and Ailsa M. Cla.t, all of

FtcrRE 3. Othi.dnd etinaret; ar^r mouih secror (d.d.
11 nn), oral slGld abetrandy splir, (Abbr€viations ,s u

whom hale nradc rnany significmt conhibutions in
echinoderm svstenatics.

Rlt|ArroNsErps.-In the separation of the outer oral
papilla frotu thc buccal tentacle scale, Clarkcoma ap-

Proaches the nore evident separation of these ossicles



4

lovd in O phiocomina (Fipte 6) ^nd in ophiaptait
(Figure 7) within the subfamily ophioconinae. In all
three genera the buccal tentacle scale is not in contact
vith the adoral shield, in contrast to the condition in
the other genera Opntocona \Figvrc3), Olh;onav

Frc@r l.-Clatkcona bollo,ri,. abradial su.face ol oEl plrte.

& Abradi,l mucle sca.

ti,, Ophiafthrum, ana O?hiocom.lta ln t\e s\$-
fmily. LiLew,ise, Cldrkcona, O phiocanind, and
O|h;a?teris zre simila! in having the adoral shields
located along the interior anglc of a broad oml shield
and usually meetirg within. In t\is .espect rhey also
difler frcm the four other geneE in the subfaniiy.

TEtaE 5.-Clark.ond bo4oatj adladial surface oI oral plrt€,
i, Adradial mns.le s@.

FrclEE 6.-Othia.otuina tisrz, oBl nouih sectos ( d.d. 10 mm ) . (Abbreaiarions as jn Fisure r. )



a:G@t 7. Olhio$*n ta?,uora, ohl Dourh secron (d.d.
12 mm). (Abbreviatioru as in Fisure 1.)

In the nature of thc thin, compressecl arm spines
Claricona also shows greatet |;milanty 6 Ophiapterir
and ro Ophiacanina th^n to the other genera.

Clark.oma, howe\er, is esily disfirguished from
Aphioconind and Othioiteti by rhe presence ol
i iDated tips of the teeth, a charactcr ivhich it shares
\ith the other genera of Ophiocominae. CLatkcoma
ha rveu-develop€d kcth fo.amina in tlie dental plate
rF;gure 8), whered thesc aie rcduced in Olliolt./ir
and absent in opitororrina. The j^w plate of Ophia-
.omina hE a smooth dd relatively smaller ab.adial
rruscle surface, unlike the condition notcd for Clal*-
rona. The adradial muscle surface of the jaw plate,
however, is approximately thc sme size and sLape in
C I ar k. ona, O p hio. atnind, ^nd O p h;o p tet is, bdng
iho.t and rcstricred ro rhe oral porrion of rhe plare)
whereas in other gcnera of Ophiocominae it is elon-
gate and often crosses most of thc plate.

clatkcond, ofhiacanina, a olhioptet;s each
I 'c !  r \ \o  \pc.  . .  Fsrr i ,  pJ ro r " lpr . .  "  \v- t "  5 ,  i r r .on_
trast to the morc rropical distribution of the otlier
Ophiocominac genera.

Clatk.oma appe rs to be more closely related to the
O phio. atn;na-O phia lttr6 branch of the Ophrocom!
nae thar to other genera in the subfmily.

SpEcrrs xvAr.uArroN. ClatLcona ballonsi is knawn
from temperatc wate$ a.ound New Zealmd, lyhilc
C. candlicllata ha been repofted from ter(prralr
wate.s of Australia. The specics showmanl snnilaitics,
dd in the following evahation the lrvo taxa are con-
sidered together for pufposes of compaison.

FrcrNx 8- CLartroma canalt.,lardj prcxihal su ace or oen,
tal plates (d.d. t8 lm). t, Dcnht papillae area.

C ta*c ond bouoNi lF alwh^r)

Othiarama balloati Fatqtha., 1908, p, 108.-H. L, CIat,'o21.  
r .  

'12. -  Ko \ .er .  192.  o J . r  Vo, tsnscn,  .o24,
r .  120.  f ig .9 j  1936,  p.260.  Fc l l ,  19. t9a,  p.  123,6s_ tOj
1952) p-  24j  1958,  pp-  21 29j  1962,  pp.58 l f ig .  b) ,59.
Hurle)., 1959, pp. 14!-145, fiss. :-4. cnhm, 1962,
p. 2oo--Pawsor, 1965, p. 255, McKnighi, 1967, pp. 303
506.

MeT.ruer urAurMo. Nci{ Zealand: Cook Srrait,
BI'BM, no number (4)j Foveaux Strait, USNtr{
n10,137 (2) ;  no def in i tc  loca]ny,  BP3M w1611 (1) .

DacNosrs.-See tnaet Clatkcoma .analicutatd
(L i i&en).

C lat k c omd c anoli ulata (Ln&ern)

Otnio.bma canalillatu Lndren, 1869, !. .16! Llman, 1882,
pp. 164, 117i Koehlef, 1904, p. 75, nss, 30 32j 192!,
p.  314 j  H.  L-  Clark,  1921,  pp.  I23,72A: 1918,  p,  437,  tss.
l30a,b j  1938,  p.  332j  1946,  p.  244j  A.  M.  Clar l ,  1966,
pp.291,294,327.

ophiocona canalXulat. !at. tutrhra rI. j,. cla*, 1928,

Olhiacona ?unttatd Koahler. 1931r p. 205, pl. 1.1. fiss- 2 5.
a  p L . . . a 1 a  L u l . n t a  H .  L .  C t r L ,  r o  " , p . 1  , j  q 4 o , p . - ' 4 .

Dalin, Bennett, and Popc, 1960, p- 3?4, pl. {r5 (bottom)-
A.  M,  Clar t , l966,  pp.2911 327.



FrcrrE l0.-Clarkcoma ,oll,nJi, uppcr and rart of lateral
am plates with arD spincs removcd (d.d. 20 nm).

MArDRrar, EXAMTNED. New South wales, New?ortJ
MCZ 6726 (1) ; Port Jackson, MCZ 5905 (paratype,
Ophiocoma pun.tata Koehler); USNM 38638 (1);
Shell Harl]or, MCZ s237 (l). South Austraiia: St.
Vincent Gulf, l]l'ICZ 3462 l3),5905 (1); Spencer
Gulf, MCZ 4664 (2 paratypes, ophiocama put.tua
H. L. Clarl). Westem Australia: Bunke Bay, MCZ
5218 (2); Cape Naturahie, BPBM, no nunber (s);
Cheyne Beach, BPBM, no nmber (2).

DAcNosrs (for C/ar*.ona ba oni and C. canalicu-
Jzta). Disc diameter (d.d.) of both species to 24nn;
anns between three Dd four tjmes as long as disc diam-
eter. Granules in both species covering aborat surfacc
ot  d i \  a-d eyreFd;ng inLo o,a l  inreradia l  area to \  ar  i -
able steni. Specimens of C. canabuLata Ircm NN
South Wales having more *tensive granulation inter-
Iadially than tlose from South md Wstem Lustmlia.
Aboral sur{a " or lon e* am spin"s or both 

"pn, 
ies

oi r "n 
"howinC 

Fvid"n ' "  or  a - r ighr  ,Fnrra l  dFp'F* ion
("canaliculate"); morc e\ndcni for specinens of d.
cdnal;c atd evmined. Longest spines frequently wid-
ercd at tip (Figu.e 11). Mortenso (192a, p. l2i)
noted the outer parr of a few of the arn1 spines in C.
bollori sas seollen. He suggested that a "parasitic
org"nim" mighr b€ the cause of this condition, and in
sctioning these spines, he found a "peculiar radiating
structr." No evidence of a foreign organisn could
be detected, ho$eser, but Fell (1952, p. 24) notcd
-the prnence ol tlre" kind" ol spines on orh" ris" sir-

itar material" and conciuded that "fiis vould .onfil.rn

Mortensen's opinion that club-shaped spincs are

pathological."
Sequence of spines on each side of first ten l)rnYimai

arm segments for an 11-mn (d.d.) specinen of C. bol-

tons; :  3-4-4(or  5)-5 '6 '6(or  7)-6(or  7)-6-6-s(or  6) ;

nunber of spines decreasing distally, $tth four and five

spines belond 25th segment. Farther out on the amJ

four, and finally three spines.
Three specjmens of C. .@nalicukta (d d. 7 rs mn)

rnth foltowing spine sequence: each sidc of fiBt four

proaimal sesments f ith 3-3(or a)-3(or a)-a(or 5)

spines; beyond segment 3, an increase in nntrber

of spines on each segment wilh i!.reasing size of sPeci-

FanNE 9. Clatkcona cdnaliulata; ptoitut \ie\t of an $ement and spin€s (sesm€rr 15).



::: :-:::!rined by comparing spine sequcnce of small
: :  r - rspecimens (seeTable 1) .

-\: sident specific difierence berween C. ,ollorrt

:1 C . nnal;.ulata ^ppean in fie shape of thc dental

:::=. and this is reflected externally by the extent of
j -= j : r ! . I  prp i  l re .  In  a.  , . / /o ,  i  a  g ' .a ,pr  proporr ion
:: =- plate is occupied by dental papillae tuberclesr
-: :be overail lengtli to brcaddl ratio of thc plate is

;-ie! fhd for C. .analiculdta (conpme ligure 8,

7

14). This diflerence appears;n similar-sizcd spccinens

Ctarkona bo oni has dcntal papillae ananged
fegularly in several transvcrse rows, their number
reduced torvard the tccth; papillae in ihe laieml col-
unns are larger than those of.ents. Clatk.om@
canaliculata has ptLpilae occufring in nearly the same

FrcrpE 12- Clarkcoma ball,nrt; lo$er arn phies Dd tenta-
cle scales, some reDoved of broken (d.d. 20 ]lm-)

FrclRE |l.-Qlarkaotua raadli.xlald; ^bor^] Pide ol d:sc,
upper an plates and dm spins (d.d. 20 mn).

Tsrn l.-Number of atn sPines on ann seenents of
Clarkcoma canaliculata

6
6

7
7

5
5

3
3 FictRF 13. Clorir.ona caiul;rzlataj IowG am plates

tenta.le scales, includins sesmert 15 ( d. d. 24 rtun ) .
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nLunber above and below (near ieeth); irresllarly
placed in thlee or four columnsj relatively la.gcf and
1es extensive ihm for ,,llozit of similar size. Number
of papillae varying accor<ling to size of specimens. C.
ballonsi witl\ dcntal papillae area slightly vidcr than
area occupied by teeth (Figxre 1.1); length-to-breadrh
ratio of platc, 2.9-3.1 : 1. For C. canaliculata dent^l
papillae area about same width as tooth area (Figure
B) j length-to-brcadth rati,o,2.0 2.7 | L

Iot\a 14. Clarkcoma boro,r;, proxin.l surface of dental
p late (d.d.20 r ]D) .

There js greater evidence of the canaliculate shape
of the upper sudace of the longer am spines in C.
canaliculata $aL n C. bollonsi, but the presence of
these spines on C. bollo"ri makcs thc character difrcult
to use as a mcans {or species ditrerentiation.

In his key to the species ot Ophiacama,H.L. Cl^*
(1921, p. 123) dlsti^euj$ed canaliulata Md ba o$i

by ditrerenccs i. disc granules: those of ,rltonrj ,'at

leastnear thc disc-nargin, higherthan thick, bucoxus
nore or less narkedly spinifotm" , tl$se of .dnaliculata
"nearly o. quite spheriaal and of mofc or less unifom
size." Thc spiniform nature of thc granules ar rhe disc
narsin as orisinally reported by larquhar (1908) for
rhe rv  p o l  ro, /o,  j  Ld.  '  o .  oce-  "Dl ,J . rnt .  J  ov evp, .  in
the specimens I have enmined. In these specimens rhe
narginal djsc granules do not apped to difcr from
those on eithef the oral or aboral suface of the disc.
It must bc assumed that there is a cerra;n anount of
individual variation in this characte. and that such
!a. jdr ion d@\ nor  renF.r  i  ,  o- . ra I  s tA i t ,  o i l l inc on
betwe€n the rwo specics.

IrArrrAr AND Clarkcoma botlonsi
wa €rst taken from a depth of 16 meters in C@k
Shait, Ne$ Zealand (Farquhar, 1908). Mortensen
(1921) ic.o.ded spedmens collected from a "hard
botiom" in depths mnging from 5 to 120 fathoms at
several New Zealand localities andr later (1936), a
single specimen from 128 mete$ in Cook Sbait. Hur-
ley (1959) gave m inie.esting rcpolr on rhc hab;tat
and apparcnt density of C. ,ollore through the use of
underwater photosraphy. He notcd rhe ophiuroids oc-
cur.ing in gregarious masses, and relared this to their
inanner of feedins, sugg€siirg that this spccies fomed
pdt of "a typical filter or detritus feeding comnunity
in an outer sublittoral cobble boitom whefe ihere is
considemble seafloor curfenC' (Hur1ey, 1959, p. 145).
I'cll (1958) reported this species from a mrmber of
New Zcaland stations ranging in depth from 3 ro 350
fathoms. Paason (1965) repoited spccinens frcm the
holdfasts of thc algae Le$oni@ ^nd Dunillea appat
entry collccted interfidally at the Snares Islands. Mc-
Knight (1967) listed C. bollo"r; Itom the Chaihm
Rise ofi edtern Nerr Zealand collected in 210 meters.

Clarktana bal lo" i ,  !h . refore.  aop"rFnr ' ) ,  i .  F-
stricted ro $,aters along thc coat of New Zealand and
on lheChaihm Risp.TLr  Jouthe,n r i r ' '  o t r '  i .spe. ie \
appeaE to be the Snarcs Isiands at latitude .+8o South
(Pawson, 1e6s).

D"kin. B""nFn and PopF , 960 p. 124 n Fn,ion
thc occurence of C. canalicutatd (as Ophia.aln@ ptut-

,n/z) from Australian los wate. level on rocky coasts:

"cspecialiy \shere the.e are rockpools and large stoncs
restine upon poclcts of sand or gravcl. The ophiu.dds
lie under the stones and keep stricdy in the shadc under
cu"h "ondi r :ons.  Ko.h l " r  ( l03 l  ob.a:n"d hh 

"p" ,  
i -

mens \^s oph;D.oma pmttata) in depths of 5 to 8



:.:::r 6iT Port Jaclson, Australia, and A. M. Cla.k
-:-r ieported specimens (as olhiocona mnalicu-

=: :.om tlro stations at depths of 1.5 and 4.5 fathoms
- ?.a Phillip, V;ctoria.

a:..Lcomd cdnaliulata is lnown from lemperare
i  j : : I je  warprs.  l r |d  sp drFnd" r rom .he v; . in i t )
:i Siell Hdbor Ne$' South Walcs (lat. 34o S), along
1_: 5outh Australiar coast to Rottnest Island, lvest-
--= lust.alia (lat. 33' S) i it has not yet been reporred

DrscussroN. H. L. Cldk (1928) .onsidered
a': i;.a coma .analiculata to have two color forms, and
:. dgignated one folm by ihe variery name y'aLrra.
T:e basic diflerence sas in piementation of thc arm
=mes and oral ann plates. In 1931 Kochler desoibed
: +ecies from Poft Jackson, New South wald, undef
:e \ ne Ophia.ana pu'dara. Alrhough resembting
O. canaliculata quite clolely, Koehler listed several
.haEcten which he regarded as suficient to distin-
:uish the iwo species. These included rhe form of the
lpper ann plates, ]e$-pronounced grooves on the
spines, a ditrerence ;n the shape of the oml shields.
d$c-sranule sizc, and pismentation (Fisxre 15). H. L.
Clark (1938) regarded Koehlcr's species to be identi-
.al wit}]' O .anali.ulata vd. ,zl.rra, and considercd
pulch a dlstinct species because no intermediate
:pccimens ot O . canalicuLata ̂nd O . lulchrd ha.I been
seen. He noted, however, that the dishibutional range
of the two species coimided and their mo$holosical
ieatu.es were remarkably similar. Later, a simild diag-

FtctRt ls.-Clarkrotua canai.utata (MCZ 5237, tabeled
"Ophiocoma pulchra, Shell Hdbor, Ausi.alia,,) j upper si.te
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nosis was made, and he notcd thar ,,rhe a.tual rcta-
tionship of the trvo foris srill is a! open qu€stioD,,
(H.  L.  Clark,  1946,  p.245) .

Two of tI. L. Clark's paft| Ietlabeted Ophiocona
putchrd (MCZ 4661) and one of K@hter,s paratpes
descibed as O. luncrara (MCZ 5901) have been ex-
aDined. Coftparison rvith specimcns idertified as O.
canaliculata rceeals several of ihe ditrerctucs l|n-
tioncd by Koehler (1931) which distinsuished rr,n.-
tdtd Itom canaliculata, basically in thc pigmentation.
I am not convinced, howeler, rhat the diflermces are
speci6c; thcv Day only reflect variation in a single
species. Until morc specimens are availabte for com-
parison, Ophiocama puL l?/a is considered conspccific
with C lar k. oma.anali.ulata.

Gents ophiocona Agassiz

Olhiocana As^ssi,, 1836, p. 192. Miille. and Trschel,
1842, p. 98. Lntken, 1869, p. 94.-L)om, 1882, pp.
167 i68.-H.  L.  Clark,  1921,  !p.  l20 121.

T].p!-sprcrEs.-Oprtzra e.llinata Lam^rck, 1816
(see IL L.  Clark,  1915,  p.  290) .

DncNosis. Ophiocominae vith threc ro scven
.o l id  " \ .epr  n.  y 'u  r / /a  .  €-n,  , "  1 '  sn. ,urh Jm st ina.
Disc \vith qranules, uniforrn or variablc in size and
shaper sometnnes extending into oral interadial region.
Oral plates (jaws) wirh welldeveloped abmdial mus-
cle surface having a series ol ;ndcntations or shatlolv
ddses ed g.ooves (except O. pzj,lla ) . ,{doral shields
.onfincd io sides of oral shield and not mering in
front oI orai sh;cld. Oral papiliae, 3, 4, rarely 5, con-
tiglrous; outer usually widcst. Buccal tentaclc scale
in contact lith both vental and adoral shiclds.

RrrreRs. Louis Agassiz (1836) 6$tproposed rle
generic name O ph;ocoma for a tarse nunbcl or species
described by Lamarck in 1816. Agassiz simpty included
all the species in Lamarckt genus Orrtzla whicn had
been desiglated and listcd as section B by Blainville
(1834, p. 244) for that group of species characterized
by long am spines that $,ere nor appresed against the
aro segments. As Loriol (1894, p. 25) pointed out,
rh i .  b i "  drrsros-  was .pp: ,abrF ro ran)  "pe,  i "s
which subsequently becamc separated into several orher

Only three species co.sidered by Agas* as O1,"to-
rona belong to ihis genus under its present dennition,
and tryo of these, O. rqramatd and O. echiflata,Nqc
nominally dcsignated by Agasiz in his original lrork.
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A ihird Lama.ckian specie\ scalapendtina, \ras ;n-
cluded along with thc orher sp(ies hcrely by 'Ietc.')

H . L . C d r \  r u l 5  p  2 o 0  J r i "  d , - l r l , " r ) t " - t e , i " .
of the genus conr..tly as Aph;ura echbnta, e*.\
thoush L)nan (1865 p. iOl hacl efoneously desig-
natc.l O. scala!.hdt;na Agessiz.

] \ 4 i l l l p  r l J  l r o . .  r p  q a 2 r  f o ,  u . - o  ' , r " ,  i  n  o n
fundmental characters br which the genus could be

d. f i ,  d .  l  h"  ndi .  ar-d .he i  , l^  -
lancc oI both oral ancl dental papillac (\fh,ch Nere
to become the ker faoil) charactc.s) as l'ell as the
ganulation oI the disc. creator elaboration of rhe
gcnenc characteN lras ]rrcsented by Lyman (1882).
but his int.agencic characl.rs (iDierna-] disc scaling
and nature of the radial shields) have nor lead ro
definitive conclusions regarding species inrerrclation-

L i ; r \Fr  '860 r  . . r  poi r  r -o o,  r  Lh.r  , "cr" in .p-c i .
ol O fhio.otnasharc.l..hamctc$ that linked $em mon
closely to each othe. than ro other stecies in tne genus.
The possiblc rclatioDships of the spe.ics $,ere discussed
in more conpreheNive terms by H. L. Ctark (19211
who noted that dilTerenccs in clisc g,anulation, nDmber
of tentacle scales, pigmentation, and limjrs 01 seo,
Saphic dist.ibution .ould be used to didde tle senus
into threo gioups dcsignated !R.\'rpEs, pulnrA. and

afier nominal species in each group.
Ali but four of the specjes of O1lto..nd recognized
by Clark wcre placed in these groups. Two of rhe four
not grouped by C)arf t bolLonsi and &ndl;cLla'at na\.e
been renoved ancl forh thc ne* g.\rs Clatk.atna,
while thc other t*o (,pica ̂ n(t lusiltdt, rogeth.f $ith
O. IansisPind, fom a separate group iD the seDus

Through the wort< of Grave (1898) and Morrensen
(1921, 1931, 1937) r'e lnolL rhat rtuee spe.ies of
oph;a.ona in the scoLopENDRrN^ s\otr) ledl;nata,
etina..us, and \calapen.h;,a) have a uniqtre ,,rhorD),',

h  l : / , r ' o r . . . 1 D , " , " r . .  - r t 4 s r d . \ j . { : . . \ F r ) .  : r .

ilar skeletons. In contrast, Mortenscn (1937) Iound
Ophiocoma pi.a ro haee a smooth ferrilization rncm
brane and a marhedlr.. difiirent laftal skeleron.
Recenrly Ofhio.a,n llmild, collecrecl;, Bitish HoD,
du.d"  7 Vrr ,  h  Inha .  \  " .  te  iz .J .  -no .  dqp.  : r

its laeal development i{ere folloard. In conuasr rc
tuembers of the scoLop!\DRTNA croup, bur sirnilar to
O.lira, ihe fertilization menbrane oflu,rtla; s.oot},
yet thc skeleton slion, the Netl-devciopecl body .ods
q i t h  o " n s \ c 6 p  d n L l  " d  u a . i , o - r * r  f 8 l r F l b .

In this ..spect the laffa1 sketeron js tuore tike rhat
found in the group. Thus, although
r h p  1 i J " .  . , .  r .  . o r  ,  o  p  ,  r p .  . n  - .  a -  d i u F . - n ,  F .  i l
cDbryological and lanal charactcfs benleen scveral
spcclas of Ophio.anh, rLhich, on thc basis of aclutt
characte8, are considdcd in sepa.are groups. Ixtcn-
sion ol this study rnal furihe. show that prrnetamor-
photis stages provide Dor.?hologi.al .haracrers that
supporl the separatior of the specios in rhesc and other

FtctRE 16. Olhiac.mn lrntlar 1:l day old ia.ra.

R.LArroNsHrs.  H.  L.  Clark (1921) br ie f l r  d is-
.uss.d the relationshbs of other genela in thc subfarn-
ih to Olli;r.ond. Althorgh distingxishing Olnio,rd-
tix frcn Oih;acama, hc felt that th{, lin. scpa.atins
tne fivo genera $as not clear. ifor c\ample. thre.
spe.ies ol Ofhiamatti! latp(tlla, .l.sans, and m;tta)
i{ere considered to be difficult to sepa.ate from spe.ies
of Oph;oc.tna;n the ptMm goup ol tLi: basis of the
disc gra.ulation aloDe. Further, he recognized Opit"-
cona fusilld, which was considcred to hare "club-
shaped" am spines, a primarv diagnosric feature of
Opllbman;i, rrhile other sp.c;es ol Ophia.ana dso
shared this character \\ith Ophiamast;, eren though
lacling dist;nct disc spinules. Nith the cxccption of
Liitken (1869. p.95). Clark mdothe^, howevef, failed
. o  n o r . . 1 ,  r . t " ,  i *  o f  o " , , . r , , .  t , . . . - n d t . , , L a . i r g

n , r b " - o r  . |  " u ;  
.  \ , ' o n . l  ,  F  l .  - d " o , . J . r i r l

on oppotltc sidcs of the saDe sesrent or on adjaceni
scsmcntl. in additioD to hav;\g the upper spine usuallv
greaily enlarged or swollen ( Figure 50 ) . Thc importa.t
consideratior heF is that thc alt.mating sequence and
enlargcment of the upper am spjncs also arc charac-



::-:: of sp€cies in the scoLoprNDRrNA group of OpI-
:::r-, .although these species do not have the arm
3::- as strongly modilied into "clubs" 6 do some of
':.:.ies n O fhianastiz).

I:e altemation and enlargenent of the upper ar
:-=- is also evideni;n ihe gen$ O phiarthrun, who*
':--- species H. L. Clark iegarded simply as specializcd
.ir@ts ot Ophio.ama in which the disc grdules
:-- lost. The relationship of Oqh;on6ti, a^d Ophi-
: . : : . ' !n  ro rh.  scolopl  \Dt* \  g toup ot  Ophio ona i ,
i::rher indicated by the similarity in the shape ot the
r:"1 md dent .1 plates.

TLF qenus Opi ;orr ' ' i " .  t '  i rh  rwo spe ;ec sho\v;ne an
- . 'er" ' rnq and fu/ / l inq d i i .onLinuor :  d i .Lr ibur ion on

rf,posite sides of the Pacific, lras sugsesied by H. L.
Cl2* to have been dcrircd independently fron tvo
..tE ies ot Ophiocama (aethiaps a etinaceus) in the
:coropE\*DRrN^ g.oup. There is no evideDce, howcver,
to support this suggestion, and there are striLing di{-
ielences in the relationships oI the olal papillac and
buccal tentacle scale as well as in charactedstics of the
oml and dental platcs between the fivo genera. Iur-
thermorcr the arm spines arc of an entirely different
nature and do not alterDte in Ophiapter;s s \n t\re

g"oup. In fat, there is no evidence
ol  O, i4 lopl" / i "  ha\ i08 " \o l \ed f  or  " - )  

F\ r "nr  spp. iF(
of ophio$ma, and ophtopr'rii shows closcr moryho-
loq r l  aqrn i t )  to  Opl t io ,  an14a .nd c/a,1,  ona 6 in-

Another genus, Otrhiocome a, made up of small,
primarily hesmerous sp€cies, had not been estab-
lished at the time ol Clark's 1921 revie'r of the sub-
fmilyj however, one species, /,a/,a considercd (as

O. rexratlia) in this senus was plac€d in the PUMT1A
grctrp oI Ophio.ona. Argtments supporting the valid-
ity ct ophiocometla have been presented by A. H.
Cladi (1939) and Ailsa M. Clark (in Panlol ud
Clark, 1963). Further evidence (sir€n in the present

1aper7 i. ba"ed on liHryrn.es ir Lhe tm 
"pin" 

se-
quence and orat (jaw) plate that indicate sepantion

of OphiocomelLa lrcm species in the IUMILA smup of

O lhiocomina, rhe ssth genus ir the subfmily, lvas

considered by H. L. Clark (1915, 1921) to belons in

another f mily (Ophiacanthidae). Mortensen ( 1920)

and Koehler (1922) nonetheless gavc shong e'idence

to suppori the inclusion of Oqhiacamina in the

Ophioconidae. The vcry snall and smooth su ace of
the abradial muscle area of the oral llate and the Iack

l l

of hylinated teeth separate O thioconina tuom ^ny
species of Oqh;ocoma; yet, these ed other features
ruggdt closer afinlty to Ophiopteis and Clarkcona.

S"DcrES EvALUArroN.-By rhe time H. L. Clark
( lo2l  r r ierved $p spnus Ophio,and 32 .pp,  iF,
nmes had been asigned to it. Of these, Clark rc-
noved 22 names as slnonyms in other genera. In addi-
tion, species correcily assigned to Ophiocama wl]ich
,+ .oncid"  Fd mF el )  {non}ms lor  otha speci"s  in
-hF 

BFnu,  r lso hFr |  . ,pd b)  Clar l .  Sev"rr"  o-*  r ion"

{based on the present study) to this evaluation are as

(r) o Ph;ocoma dent\td Miiller and Troschel, 1842,
i, thc scnior synonym Id O. insularid Lynan, 1861,
O. uarbgata Smith, 1876, and lL L. Clafk\ (1921)
t{o ratictier oI O . br.Lipes (dentata ̂ nd doederle;ni) .

(2) O. toed.etteiniLotiot, 1899, is considered a valid

(3) O. insulaia v^r. toneiqinaH.L. C1ark, 1917,
; consideltd a valid specjes.

$ 1  O . t u n i d a  M n ) t " t  a n d  r , c " h F l  i ' a j u n i o r s ) n -
onym of ophiodetmd tougt.arda (according to Koeh-
ler ,  i924 p.  342) .

(.5) O. eendti Miiller and Troschel, 18'12, is the
senior synonlm for O. fi;r.; Liiiken, 1859.

(6) o. pun.tatdDncha$aing, 1850, ; a junior ho-
montnn for O. punctata Fo.bes, 1841, md apParently
is a synonym of O. la,rtla (according to Lymm, 1872,
p. 7) ot O. breuipcs (accorang to Koehier, 1907a,

P.327) .
Since 1915, several new specjes have been proposed,

and their taxonomic position in the genus Olito.ouu

(l) ophiacantha macroPldta H. L. Clark, 1915,
is a valid species of oln;oroza.

12) olhiocon@ putchtd H. L. Clark, 1928, appean
to be merely a .olor forn ol O. canaliculatu Lnrken,
1 869 ( noir considered in the genus Ctatkcona) .

( 3  o t h i a , o n d  I L r ' t o t a  K o e ,  l " r . . a 3 l . s a j u n i o
primary homonln fo. O . lunctdtd Forbes,1841, a\d L
juior synonyn for O. ra nalicLlatu Lntken, 1869.

(4) Ofhiocona del;.ata H. L. Clark, 1932, is a

spe.tes ot oPhiarachna (tamily ophiodematidae) .

\5) Ophkrcna anaebifticd EIy, 1944, is Etaned

16) oqhiocoma latilama Mumka-ai, 1943, is con-

sidered a junior synonym lar o. lusilla (Brock, 1888)

(7) Ophiocona altetnanr Endean, 1963, is a jtDior
'or !Jny1to O.ah. t4ar .  Marrd ' .  lB 0.

. ,  t  - o  t t  / t a . r .  / '
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Key to Species-Groups ot Ophiocoma

1 Similar nmber oI am spine on erch sirle of arm sesmerts beyond discj upper a@ spines
n o t  r c l i c c a b l y  t h i c t e n e d . .  . . . . . . . . . . . . . . .  . . . . 2

Alternating number oI arm spincs, uually 3 and 4 on each side ol sane or adjacent sgmsts
beyond discj up!e! ah spire thicke! and often tuarkedly lonser tlu lows spines

Scolop€rdri@ eroup
2, Disc garules unilom in size, nrely elolgate or spinilorm; two tentacle lcales on morc thatr

f i r s t  f i v c  p r c x i m a l  s e g m € r t s . . . . .  . . . . . . . . . . . . . 3
Disc sranules variable in sizc, some clonsatc o. spinilomj onc ientaclc scale on all but the

ftst 6ve ptuximal sesm€nts Pmila sroup
3. Upper a@ plates with angular lateEl nargins ,nd nuch broade. alons disral rhan proximal

border (Figure 27) j disc gramles mt closely pacled dound oml shield Pi@ s.ou!
Upper am !la!a vith budlt rounded marsins and not mnch bloader alons distal tha,

/E:-,,"^ ':)j disc erdutes closdy pacled up ro orat shielal.
lrnyipg group

1. BREvr"Es Group

Three sp€cies in the BxlvlpEs srclp ol Oph;acama
are recognized in this paper: O. ,r€trr.! Peters, 1851;
O. d.,tata Miiller and Trcschel 1842 ; ^nd O. doe der-
leiai Loriol, 1899. All three species have Indo-?eific
distribution, and have been lound prinarily in shallow
sublitioral watery usually urder boulders or attached
coral on a sand or sand-and-rubble substEtur.

DIAcNosls. Iour io sit am spines on each side
of pro:irnal ann segment! beyond dbc edge; upp€r
am spine seldom €qual to and usually shorter than
other spines in the same roly (Figure 18). Dental plate
between 1'8 aid 2.3 times longer than broad, with
a wide vefiical septDm dividing each toorh formen,
and dental papillae region limiled to approximately
25 percent of the totai plate length (Figure 19). Uppd
am plates bredly oval, with outer edges only slightly
cured md contiguous alolg distal edge of following
plaie for about 45 peicent of maximum breadth
(Figure 17). Disc grmules closely packed, small and
sphericai, covedng oral interradial region entircly to
mouth shields and nearly to geDital slits. Two tentacle
scales on edh side of oral am plate on many segnenis
fton beginning of arnl.

In contrast to other memben of the genus, the
BRE\'apDs gToup is characterized by having a dmtal
plaie that is rclatively much shorter, and broader tha.'l

FtcvRE l7.-O!hio.atua deulataj uppcr arm plates and am
spines, about sccmcnt 15 (d.d. 19 mn).

long (Iigure 19). Ir sho\rs a very small semicircular
region for the i@th papillae and wide flat septa which
divide the teeth foramina. The nature of this skeletal
ossicle tosether with other moryhological fealures
l isred above seM ro 'Fo.% e ,h.  \p , . . r ,  in  Lh ,  Br^up
f . . -  . i t "^  i .  i l , "  - " " , , "

Key to Sp€cr€s

1. Simild nmber oI am spines on eac! si.le oI an sesmenb berond discj uppcr an spitr€s
surlacc whire or yeUow-white

Length of second and third am spines €qua1 to or moft rhan breadrh o1?roximal uppe. am
platej ohl surlace s.zy, brom o. %rieeated ..... .. ....2

2. Am spin6 coslicuoudy dnulated in color (Fisues 18, 20)j 5 (seldom 4) afu spiies
on se8ment  6 . .  . . .  . .  . .  . . .O.  doeate ie ia i

Am spins not annulated in coloi; a (seldo@ 5 ) am s pi r * o n s e sm e n t 6 . . . . . . . . .O . d cn t a ta
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FrctRa 7n. Olh;atana dent,ta (le!t) and
Borh views lron aboxt sesmert l5j

FicrRt 19- O?hio.ama d.n,d/di p.oxnnrl (Git) hd dislal
s idcs  o I  dcnhr  p la tes  (d .d .  21  nn) .

DrscussroN. .\ccordjns to H. L. Clark (1921),
the nRDvr?rs group i{as the ancestral sto.k fiom which
both the scororrrorlre ud puMrr.\ groups evolvcd.
Clark folloired lvlatsutrLoto's (1917) speculation that
APL;o.ana bretr;p?' \\^s rhe most primitivc spoc,cs rr
the genus, based on its limitcd number of dental papil-
Iae. Thcre; no reason, hoh,evef, lo consider this char-

actcr as necessarily primitivei just as likely it could bc

a particular spccialization rclared to the leeding hab;ts

Olhi1.ana do.derleini; ]3tc.al vicr.ol arrn spiree
specinE lron Eni*etok (d.d.2l mn).

of the species. Lik$rise, there is ro paleontolosical cv;

dencc to support H. L. Clark's s,ggestions that the

and PUntL^ groups evolred irom

6/r,tpdr rhrousli (a) changes in pigmentarion, (b)

changes in disc sranulation size, (c) inc.ease in the

numbcr of denial papillae. Withour betier suPport, it

seens adlisablo to consider ihc BRlvIPrs SfouP as a

relatively honiogeneous species complcx in the genus

SpEclls EvALUArroN. As an aid irt lollowing the

somelrhat compli.ated taxononic revision of the

. t .  iF .  in  rh ,  " )nonmi - .  a |  L ; \ .n

beloly with the majo referenccs included for cach

Othio.otua breriPt Petea

Othiacana bredle! Pcrc$, 1851, p. '166. Lym.n, 1865,
p .  92 ;  1874, ] r .  225 j  1882,  p .  172 (pan) .  Mar tens ,  1870,

l ) .  252.  H.  L .  C la f t ,  1921,  p .  129,  D l .  13 ,  f ig .  7 ,  p l  31 ,
nss  3 ,4 i  1938,  p .333 j  1946,  p ,342. -E l t ,  19+2,  ! .56 ,
6ss. 16a, b, pl. 13c. ^. H. Cliri{, 1949, p. 53.

O lh;ocona bretn tinasa Sn\ith, 1876, p. 40.

Orn;,.,na d,trara Miiller and Troschel

Othia&n. d-ftala Mnller and 
'lr.$,hel, 1142. p. 99, pl.

7, fiss 3,3a. Lnthen, 1859, !. 267. L)man' i!65, p
70.  I i  L .  C la rk ,  1921.  p  12 l .  Koeh le . ,  1922,  p  3 t ' ! .

lt ) O phk.ana sq4mdta (Lam.n[ ) .-I{nl]er and Troschel,
18 .12 ,  p .  102.

Oth i .c .na  innnar ia  Lw r ,  1861,  p .  t lo i  1865,  D 89 :1871,

r .  225 IL  L .  C idL ,  191 i .  p .  ?91,  p l .  15 ,  f rss  3 ,  4 .  E l t ,

1942,  p .57 ,  tg .  17 , !1 .  t3a ,
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Ophiocohd ternispina Martec, 1870, p, 25?. Lrnan, 1874,
p . 2 2 5 .

Olhiacona breip* Peten.-Llnan, 1874, p. 2?5; 1882,
p. 1J2 (.paft). Lornn, 189,t, p.25, pl. 23, 6ss. 4, .1a.

Koehle., 1922, p. 319, pi. ?2, tgs. 6-9j Matsuolo, 1917,
p.343 (paft), nss. 3a{.

Othiacana ,at;eeatd Smirh, 1876, p. 39j 1879, p. 565, pl.
51 ,  nss .  1 - lc .

Orh;araha tuartuorcIa MarktannerTumereh.ler, 1u87.
p .303,  p l ,  12 ,  ngs ,  16 ,  17 ,  H.  I - .  C la rk ,  1915,  r .  294.

O phiacotua bati!6 !ar. turidgdiu SmiLh.-H. L Clafk,1921,
p. 130 (l.tt^ lentata and d.e.l. .ini).

Orh;.cona bt.uit.t @r. inolaria Llman. H. L. Clarl,
1921,  p .  130.

olnkcana wl.lenttriaa (Lan..cl).-E. L. ci.rk, 1909,
p .524 (accord ins  ro  H.  L .  C la . l .  1938.  p .559) .

Othiatana in:llaria rr. lariesata Snilh-H. L Ciarh,
1938, p. 330 (foma d.atota and daederleini): 19!9, p.
94j 1946, r. 246 lfom^ d."tata a\d doedert.i,iJ. Ely,

19.12, p. 60, pl. t3b.-Erdea!, 1957, p. z44.-Domantay
aDd Dolrntay, 1966, p.53.

O I hi. cama da e der I eini L.oiol

Ot l i .a tao  dacdc ' l? i  i l  '  o l ,  toa ,  p  i0  p  f rs  2
Koeh lc r ,  1905,  D.  60 j  1922,  p .  312,321 322,  p1 .  12 ,
fiss. 1-3.

REMARKS.-In 1938, H. L. Clark consideftd thc

problem rclating to various species rvhich had bem
designatcd as Ophio.ama bretipes and O. in'utatio.
On the basis of adulr specimens from Lord llowe
Island, he described tlyo color foms ot Olhiacand
insularid \at. uariegatd. One fonn I'as cnaracterized
by a rcticulated d;sc patteD and 

"as 
considercd iden-

ti.al ro Oph;ocama dearata dcscribed bv Liitken
(1859) i the other, with a spoited disc, *as considercd
simila. to O. doederbini (lescllheA by Lo.iol (1899).

For H. L. Clafl, this appearance of two apparently
svmpatd. color foms confirmed the Elationship bc-
tiveen Liiikcn\ and Loriol's species. He stated that
they were "easily recognired but secm ro be ur{tue$
tionably mere color fons ot oariegato' (H. L. Clark,
1946, p. 2.16). Recent examinarion of spedtuens from
several othcr Indo,Pacific localities has revealed, how-
e r " .  r | " 1  H  L .  C l a d . ,  i n , . r p r . r a r i o .  , c q u i - ,

At Eni\retok, spccimens with a gray, reticulated disc
pattem and veN definire annulaied a.m spines were
collected losether with specimens havnrg a brownish
d i s .  ,  o '  F ' .  '  w i r h b l r , l i s h . p o , . L , | 1 1 , \ i n e J n n u , . . c d
a.m spines (Iisufcs 20, 2l). Thc pismcntation oI the

FBTFE 20.-O?hiacona da.derleini; rpper side at specimen with reiiculated dhc !a$cm
(d.d. 23 ]d).

:t 1.rr.: a
l,n1i^:r: t a l:



Ftdn@ 21. O?hio.otua aenratd; rppet side of specimea
with spot!€d disc palreh (d.d. 26 lm).

disc at fint recalled H. L. Clark's (1938) color foms,
dentata and daederleini, rcspectively. Clark, however,
had not meniioned the appedance of aniulared arm
spin€s on either of his Lord Hos€ hland forns, at-
though Lodol (1899) reported this fearure in his
original delcription ol O. .loederle;ni. Moreoler, the
occurence of mother color varieq, fron Eniwerotr
(Figue 22) con€sponded closely with Koeliler,s
(1922) redescription and figures of the type,speunen
ot O . daeAerkini. Kce]nler had compared the type with
specimens of O. dentata (a: O. brcu;les) and noted
that there were small blark spots inegularty amnged
on ihe disc of O. doederleini and that.each ot taem
rs surrounded by a lighier circle, a feature which briol
did not notice" (Koehler, 1922, p. 321).

When the Eniwetok specimens having the rericu-
lated disc and annulated arm spines were compared
wiih the specimen having spots encircled virh a tighter
outline and also having annulated am spines, close
morphological simila ry was reveated. In conrrastJ
several ditrerences alide from pigrnentation were noted
befween these spccimens aDd those which lacked the
annulated am spiner. Fi$r, a difiereDce in the am
"pine '.ouen.e wa: I orFd , 

"ee 
Tabh 2 . Seren speci_

mens with annulated aim s.nnes (.oihiocana dae.t.t_
ld;zt) were conpared with 6ve specimens withoLrr an-

373_616O_70_2

Ftcnar ?2. Olhiamno do,l?rl,i,i, upper side of specimen

.  
wi thspotr€d d isc pat tem (d.d.19mm).

nulated am spines (Ophin.oma dentatd). Ditrercn 6
between the two species on the basis of rhe segucnce
of a|m spines are given below:

othio.ona da.dttte,4i

Four am spines o! seshent Th.ce and four am spiner on
4 segment 4.

Four d nve a.m spines on Fou spines on segment 6.
segment 6. Five spines on ssment3 ?

Five spines on sesments 7 ad 8 (ra.€ry five, wt€n
ald 8 (d.d. nore rhan 1? d.d_ mo.e thar Z0 I]u) j
m) : 6ve out to sesment nve out to segmeni t3
1.1 with ircrease in size_ (d.d. more tlan 25 Im).

Iour m spines as f,r as Four arm spines as Id ,,
seehenis 32 1o 38 (d_d. sesnent 17 (d.d. 13 14
13-1+ nn) ard ou! to @) and oui ro approx!
app.onmately sesmenr 55 marely segnent 25 in a 24-
h a 24-tu spe.ioen. rru specinen,

The above data support K@htefs (1922) findings.
His examination of the rype of dae.le eini rcyeated $e
prerence of five arn spines on each side of the dm
. -c - renb, ,  F  b4F o I  I  F  d r r .  d ro t in {  ro  ro  , ,  . f  n - .
some distance lrom the arm base. For dentata (L\
,/,,tpdr) he noted, however, that five arm spin6 ryerc
quite unusual and four spines did not occur far from
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T^BLE 2-Arn sline sequence of k) ophiocoma dentara and (r) o. doederleini
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In addition, Koehler reported that the breadrh of
the a@s ol doed.rleini w6 gre2ter thm rhat of ddr-
tata {d bre"ipes) due to a greater tength of am spnes
as well as a greate. brcadih withour arm spines. To
verify this, the ann lpan (composed of the length of
longesf arxl spines on each side of segment, rhe breadth
of the aboml am piare, and the breadth of rhe lateral
plates) was anal)',ed, taking the renth segmenr Deyono
the disc edge for comparison and using the spechrens
det€rmlned as dentata ^nd doederleini lrcm Eniwetok
(see Table 3). The percentage of the total an span
occupied by ihe longesr am sp;nesr aboral plate
breadth, a.d lateral am plates is Siven for each speci-

The percentage mems of the rotal am span c-
cupied by ihe am spines differed significantty beta.een
thc ts'o species (t:4.4, 11 degrees of freedon), with
specimens of dentata haeng a range from 54 to 6t
percent ard doedelleini h^ving a Iarge from 61 ro 65

percent. The di{crence jn the percdtage meos oftte
am span taken up by the breadrh of thc dborat arm
platc showed an opposite trend: the aboral arm plate
of zlrzrata occupied a significantly greater par of the
am span ihe that of doedetleini (t:6.3, 11 degees
of freedonr), and no ovcrlap between the tivo samples
rlas noted. Comparison of the total alm span for the
tso species suppoft! Koehlcls contention thar doedrf-
Jrt',; has a Elatively gieater am span ttDL d.ntata
for spec;nens of conpanble size. Ior example, the
arm span of a 26-28-m (d.d.) spec.imen of drarara
rr2s 13.1 rm, lrhile for a smatler specimen of loeder-
l"i,; (d.d. 24 nrm), the aro span was 15.2 lrm.

Futher evidence for the separarion of the iwo
species resulted {'hen the Eniwetok specimens were
compared with several specimens identified as
Othio.omd b@ipes frcm Cocos-Keelins (USNM
E7450) rnd uocF ider  dhcd a"  O.  ; r  u ta, ia  tar
tdriegata lorma dentata ̂ nd doederleinibyH.L. AIar}.
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't^BLE 

3. Arm slan llath lrce segnent) ol Ophiocona dentaia zndO. doederleini
lrcn Lniuetak

othiatand d'ntotd Q\ :5)

56
6 1
60
55
54
54-6tTo
5 1 . 2 %
3 . 1 2

an
6t
62
62
63
63
65
6i 1j5%
62.97a

l , 3 9

26
2A
21
32
28
26.3270
24.27a
2 . 2 6

20
22
22
21
2 l
22
2 l

2 l .Bd/a
1 . 5 0

l l , 9
t 2 , 0
l l . 4
1 3 . I

7 . 0
8 . 3
1 0 . 7
1 1 . 7
13.7
t4.4
1 5 . 2

t2-t5
22
2 3 . 5
25-27
26 24

Rds€: 12-28
x

9
I l - 1 2 , 5
t4
1 9 . 5
2 1 . 5
23
24

Rbg€: I 24
x

OPhi@ana dddqh;ni (,N :7)

IB
l l
l 3
l 3
l8

l 6
t 7
l6

l 6
15
14

!938, 1946) fron Lord Howe Island IMCZ 5228,
322i). In both cafs ihcre are specimens with reticu-
. - . "d or  "po,reo d:" . .  bur  l r  \  nqannuL "d " . .  

.p i . * .

The am spine sequence for these specimenswas similar
Io drat noied in the spec;nens determined as dentata
frcm Eniwetok and addiiional specinens from the
Har?iian Islands.

It is appdent no$' that both dentata and doed.t-
I.int have at leasttwo color foms. The reiiculaied-disc
color vaieiy of daederle;n; (Figure 20) is Eported
herc from EniweioL lor the first timc. Add;tional spec-
imens of rhis color fom ol doedetlebi ale ]na\e hc'.n
collected by the author from thc Marquesas Islands
(wherc l,nraru vas not found and not previousll re'
ported) ; ako, exanples of this color form lrom L\e
Indian Ocean (Mauritius and Anirmtes Idmdt and
Tahiti arc dcpositcd in thc United States National

The spotted-disc color vatlety ot daedetleini can he
distinglished {rom that of d,ztdtu by the presence of
nh;te rings arcund the disc spots as well as by the
presence oI annulated ann spines. It is quite evident
after reexamination that the specimens which H. L.
Clark ( 1938, 1 946 ) considered as lo.ddl1.;zt rcprcs.nt

merely a spottedvaiety of dentatu and afe not conspe-
cific with Inriol's spe.ies. Furthemore, it is evident
that the reticulated specincns (with annulated am
spjnet froln Ed{etok, the Marquess, and other
Indo-Pacific localities difier ftom those repoted by
H. L. Ciark ( 1938, 1946) a.s O. insutat;a v^r. uriesata
toma. dentatd.'fhr: samc is probablv true in the case
of Liitken's (1859) spccim.ns of O. d?ztata from lhe
Nicoba. Islands, and MarktannerTurneretkhefs
(1887) redculated fom d.\.tibed as O phiacon@ ndt-
molara. With the exception of the reticulated disc pat-
rern, neither of these +ecinens was rcported as haviq
annulated ann spines or nore ihan four am spines. In
these and other respects they agree rvith the exterDal
featu.es noted for Aph;ocona dentata a: orj,glnally
described by Miiller and Troschel.

The status of Mnllcl and Troschch species, Ollto-
,and Jpt tdta,  hd oepn d.rer ,n"d " f ier  

pvmi,  a-
tion of the type-spccimen depos;ted in theZoologisches
Museuh Berlin (1,Io. 931). The follow;ns is a clar;
fication of the taxonorh' of this sp.cies. Lyman (1865,
p. 70) statcd that Mnlbr and Troschel's Ol,rtoromu
dearala was invalid, appearing to be "only a middling
ized Othiacoma ech;nata." Lii&en (18s9) desoibcd
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additional specinens from the Nicobar Islands (see
above) which he considcred O. d.ntatd. Subsequent
reports, espedally b), L)rEn (1882) and H. L. Clark
(1921), considered Liitkenk specimens 10 represent a
species diflerent from that ol Mi.illcr and Troschei.

The type-specimen of d.atata, however, rc!€als char-
, ' r F r s  h h . h  o r  o n l )  i n d i , .  p  r h J r  L / r r n  h r .  r r *
taken in con$clering it as O. ..rizala bur confims the
fact ihat i! belongs in thc BRnvrprs group of O1t?tD-
.omd and also pporis the conclusion that tr{nllcf
and Tioscheh ddztara is conspecific rlith Lyhan\
(1861.\ Ophiocana insuhna and Snith\ (1876)
Ophio.ama Mt;.eata. Of prinary inportance is thc
s i n i L r i t v i r  r r e r c r r r ,  o t L h  . . m . p i ^ - , j ' ] d r h - : r  n o n -
altcDating sequence. Examination of several of
Lman's synqrpes ol izrrlaliu at the l,Iuseum ot Con'
pamtive Zoology, HaNard, and data sent by Ailsa M.
Clark on Snith's type of lar.gara substantiate the.on-
specificiiy of these species with dentata. Furtreu,,u,r,
the spccies identified as O Phia.ontd ternk!;naby Mat
tens (1870) fiom thc Philippines (Flores) cannot. on
the basis of its descriprion, be sepanted f.om l.ntata,
and cxaminaiion of conparative material lron that
localitv suggests tl\at tetailp;nd is synonlmous with

The description of Oll;o.ana sqLanata (Lamarck)
by Miiller and Troschel ( 1842 ) certainly suggests ddn-
tata. As LymD (1871, p.225) mentionedj howcver,
the tpeapccimen of Jgzunata vas losi, so the briefde-
scription .ould be of eiihet brc les or dentata.

Thc variability in the color of the aboral surface oc-
.  u n i n g  ' n  o  t  a , a t o  t  

" , .  a '  T  L J \ F  
I o  1 1 ,  d  o u t ,  a

sulted in the pievious establishncntof ne$'spccies and
color varieties. The aboral surface of the disc and arms
mav be either variegated, w;th brolrn and white or
dark gray md white, or they nay be uniformly brown
or gray. Oral1y, the co)or is generall], lighter bro!'n o!
glay, seldom Nhite. The ver]- uniforml] dark gray
variety is rypical of the specim.ns dcsoibed as O. ta-
rzladz bv Lyma.. In the Halr?iian Isiands and eastern

f " ' r  o i  , h F  T ' t d o - P d ,  i f .  r , n I  . p . '  i - " n . . h o s  .  u i i -
fornlr dark gray color a adults. although younger
specimcns are often vaiegated aborally. Tl1e coror
foms in which the dms are variegared or marbled
brortr with gray and$hite, ihe dis. pattefr reticulated
and the arm spin6, while not annulated, but broadly
bdded, appear to be morc common in the west-central
Pacific and in thc Indian Ocean.

Specimens ideniilled bv Balinsty (1957) s Oprto-

SMITESONIAN

coma insutaria ftom lnhaca Island. Mo,mbique, and
reexamined by the author de considered io be O. pr,
: ' /a  Bro I  as na.  bpc-  p ov d ,o bp ,1" . " . .  -  .F! -

eral other instan.es baled on published rcports md in
muscum collection records (sec pases 27 28).

A spccies slnropic \\ith O. d.,tdta and ofien con-
fused sith the lafter is O. ,/.,i1,J PeleA. IL L. Clark

jors.  o.4 {ar  -b l "  . .  d  'L i  s  .  .  InF rwo . fp,  ic !
a r t " r  h i .  e . r  i - r  ,  0 2 l  i r - m p r .  r .  . e t " , r  i o r  \ " *
inconclusive. Ely (1912) also cofeci]y distinguished
the two spc(ics based on lla$'aiian specinens. Lvma!
(1S74) unforiunatety had confused the issue rrhen he
commentecl on rhe tvpe-spccimens of O. ,/.!;ldr, O.
t . , f :  t ;  a .  - 1 d  a .  . - . u t . . i a  \ c  t . . r  u o  . p e . , " .  " . "
nolr considered O. d.ntata).In rcference to ,/d,ilrr
he stated, $ith regard to the numbcr and length of
the arm spiner. "filr spines occuf on the fi$t eight
joints, and then four and . - . the trpper - . . the
lonsest" (I,\'man, 1874, p. 225). Mv own examDat,on
of five of Petc.'s (1851) syntypes (ZMB 961. 962,
4660) having dhc dia-ete$ of fron 12 to 18 mn
shdrd (a) an am spine-scqucnce oI 3-3,3-.1 for the
fi$t lour scements wjtl five and/or six spires to seg-
ment 10 and then four spines continuins distallv well
belond segment 30, and (bl in no case the upper am
spine lonsest, nther the thi.d spinc ofren the longest
in lhe row. The arm spi.e sequcnce for these ti'pe-

"LF'  ia  " .  lo*h pd.r l ; i "  , ' " r  io '  nd on cfa i r "n"
frorn a nunberof Indo-Pacific localities (see Table 1).

Separatn,n of rr.,tl,r from de tdta and daell.rleini
can be made by comparing the arm spine sequences
for specimens of similar si?c (see Tables 2 and 4).
Equallv good as a disti.guishing characte. is thc rela-
tionship betlleen the maximum arm spine length and
the b.eadth of the uppef (abofall arm plater in O.
bt.ripes thc longest arm spine rarel,v excceds, and
usually is le$ than, the breadth of rhe a.D platej in
comparison, O. dentata anC, O. doederleini harc the
lonsest a1m sp;ne sreadr exceecling the breadth of the
upper plate. A rhird rneans of separatirs O. bretipes
from the other two species is by dilTcrcnces in the
pigmentation: O. ,rrrt ei is nearl)- all $.hite or light
crcam colored on the oral surface of arms and mouth
piaies, $hereas the other trro species sholy gray, brcwn,
or vaiegated colomtion on the oral su ace.

2. PrcA Group

Three species arc considered in the uc^ group of
Ophiocona: O.laneist;nd H. L. Clark, 1917, rn south-

a
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T|;BLE 4.-Arm spine sequence ol Ophiocona brevipee

A8]V SPINE SEOUENCE

- 3  E S 5
C=4 NNI 6

eastem Polvnesia (Easter and tircairn Istands), and
o. fica I\4 let and Troschel, 18q2. and o. pujitrd
(Brock, 1888), both in the Indo-Pacific. These three
species ale lnown to occur rogelhcr only at Pitcaim
Island.

DacNosrs. Fou. to seven an sp;nes on each side
of prc*nal arm segments beyond disc marginj srcolu
o. third spinc in ro$'longest (Fisure 23) I spines raper-
;ng and elongate. Dental plare 2.3 to 3.0 rimes lonser

ihan broad; dental papillae rcgion occupying onc third
o  r o ' a l  p l a r -  e n p r l - :  s e o r  '  d : , i o i n 5 , o o r  o r " m i r J
flat and rridcned iL O. pi.a and O. Iongisptna t nt
narro$' in O. l&r7ld (Fisures 24 26). Uppd ann

FtcrRt 24. Othiacand ,i.d,.pro*ifal side .l thre dental
piates lrom different specinens (d.d. l5 t9 Im).

23. Othi.atu1 ,t.d; am spines f.om s€snent
(uplo! spines ai l.ft,lovr spincs at right).

1 2  1 3  1 4  t 5  1 6  1 1  1 a

15
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plates with convex or median truncated distal edgE,
narrowing proximally, with evenJ tapering lateral mar-
gins (Figures 27-29). D;c granules small, rounded,

unifom in size, closely packed, and eiending over part
of oml interbrachial region. Two tentacle scales, the
outer larger and tapering toward tip.

25. Othia.ona lorgitiua,. pFlin.l (leIr)
dctalviews oI dentalprates (d.d. 10tu).

26.-O?hioeotua ,zriiia; proxinal side of dental
Plaxe (d.d. 7.5 rrn).

Drscussror:.-Similarity in the size and lhape of the
disc granules, rcgulaity and sequence of the am
spines, nurnber o{ tentacle scales, length-to-breadth
ratio of the oral shields, and shape of the upper and
lorer arm plaLes 'uegest ia.lu'io- ol rh" r-hr.e "pe, ies
1n t}]'e Pta!- grotp of O phiocona.

CONTRI!UTIONS

I\ctsE 27. O?hio.ona pi,aj uppe. afr plares dd lareral
am plar$ with spines rdoved, including scnent 15 (d.d-

F'evRE 28. Othiacana /,,g,+na, upper am piates v,th
sohc spines alrached. Dasre. Island spccimcn (d.d.

I
I
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FTED{E zg,-Ophktumd luJtll,, upper am plates, s;8mdh
9-14 (d.d. 6 mm).

Variation in the thiclness and length of the am
spines, pigmentation, number of oral papillae, and cer-
tain features of the oral and deotal plates senc to dis-
ringu;sh the three sp€cies-

In contrast to specid in thc other groups of OlIi.-
.ona, those in the proA Sroup show somc dilTerences
in the morphological features of thr oral and dental
p lares.  f l ' "  ora l "nd dFn'd l  l ' lar" '  " f  O.  I  ar :p i "d a,P
intemediate between those of O. Pna and O. pusilla.
It is evident that prrlla shows the greatest diveryence
frcm the typical Ophiacona cond;non in the natu.e
of tle oral plate. A compaiison of the oral and dental
plates of the three species will nolv be considered.

Oral  p lat"  Mrra lar i  1963.  p.  28.  Dl .  \ . r .  I ip . .  .
12, 15. 16) describcd and;llushated ihis plate for ridz
^nd fu'illa (as latilahra). In pi.a the abradial muscre
dea ha well-defined ridses and groo!€!, and iher in-
te upt or break into the midprcximal edge of thc mus'
cle surface. In longtrr;na these ridges and grooves are
reduced, and th$e is a less-marked interrupdon of the
midproximal edge of thc muscle surface (Fisufc 30)

In ,rrlla, unlike any other species of O plliocama, the

ridges and grooves are absent, and thc proximal edge

of the muscle area cures irward but is unintefiupted.

rrctRE 30. olhio.ond loieiri,a, abradial su.lace ol oral
p late (d.d.  I  nn) .

In addition to the abradial srrface, Mura-kami also
noted thatthc oial platcofttra $.as "higherthan long"
$hile that ol r'&rtlld (61@tilaniaJ lrzs "rather low and
aboutas long6 high." Murakami's "length" vas mcas-
ured along the oral-aboral a-ris of the plate, Md his
"height" was measurcd along thc distal-proximal axis.
The oral plate of loussrtna is about as high as long
(Figure 30). The adradial musclc scar vas descdbed
by Murakmi 1t963) for pi.a as "very narow ud
somea'hat J-shaped," while thal of ptsilla (^s lati-
lzard) rra "narrow and elongate S-shaped-" The
adrad;at nus.lc of lozstrriza resernble pica in having
thc oral part cuNed to aimost form a J{hape (Fig-
u r e  3 1 ) .

Dental plate. Murakami (1963, pp. 26 27 , p1. 1ll,
figs. 2, 3) described and illustrated this plaie for ri.a
and tusilla (^s latitantu). The dental platc of li.a
was said to be 'rt$o and a half tines as long as broad

sone\!fiat slipper-shaped ts that of O. latitah:a;'
Further examinaiion of the dental platc for both

Key to Species

1. Atu spines very fiasrlc, hollov;3 (seldon 4) oml papillae on each jaw anste ... O. puilla
Arm spincs not frasile, solidj 4 Gonetines 5) oral papillae on each jaw ansle ... ... . 2

2. Disc variesated with rellowish lines and )ellow slor on each side of am b6e of disci lowct
atu platos iishte. along distai edge.. ... . . .. .O. Iiaa

Disc uifotuly blactisbj lower ah plates ned disc udrorriy ddt. . . . . . . .O. tonsispi@



22

species sho&s that the dpanded oral poftion of the
dental plate of li.a is nor chancteristic as N{umkami
indicated; rathcr, this portion of the plate is usually
slraight or tapering inrya.d (Iigure 21). lurther,
therc is a ditrerencc in the nature of the scpra dividing
the teeth foramina: in lird, the sepra afe fiattcned and
widc, $'hile in lutlla they dc narrow and compressed
(Fieues 2a, 26). The dental plaie ot lansviha h,^s
the same septal characteristics as thatofr;a@ but sho$
thc evident expandcd oral portion (Figure 25) similar

In thickness, thc ar spines of loltsisp;na ̂ ppear tu
bc intemediate between those ot pha arC prs;\|a.
They are not nearly as robusr as those of l,t'Z, and
t\ey show a snall lumen, in contrast ro tnc nearl,v
solid spines of !i.a and $e vert holloir spines of

With the exception of pt.a we lnow noth;ng about
the laNae of ihis gfoup. NforteDscn (1937) did shorv
that the larval skeleton of r;ra {as lrld,lara) diflers
' l g n i f i '  

" n t  I  r , o m o . h e r r p n b , r . o l r  p O p n i o . o *  n , i -
(ophiocomina niya, Ophia na echhatuL O. uina-
c.us, aad O. scalap.ndtina). Morc rccentlv irhasbeen
founcl to ditrer from dlat of Opliacona punilaaswet\.

S r - . ,  s  r \ A r u A l , o \  . 0 - . u *  
"  h c  r . r o n o o i c

changes nccesitated;n relies'of thc prc^group, Drher
deiailed species evaluations are prcrntcd for O1i;o-
cona laneisfina ^nd O. lartlla. A clarincation of the
taxonomy of these two specics is presented bclow.

Ophiocona lon,ispina H. L. Clark

Oth;o.atua intLlaria \t. lansntina H. L. CldL, 1917, p.
4+1.

ophioratua brei!^ nr. lonsi?ina H. L. ctair, 1921, p.
1 3 1 ,

Ophiocana ;n ldria lansittnd H. 1,. Clark: Dosncy, 1969,
p, 104.

M,rrrnlAr, rx{Irrwo.-E6ier Island: USNM E647
(t}?e, Shore, 21 Deccmber l90.l,llrarlo$ collcction) i
BPBM, nonumbers (3: n'o specimens from wesr uoas,.
bet$€en Hanga Roa dd I]anga Piko, tidepool, 0 2
h -  2 5  J d u a ^  l 9 6 q . , n d d . p . , i m e n h r \ i . s n o s p -  i -
fied local;tyj both collected by J. E. Randalt). ?ircaim
Island: BPBI,I, no nmber (1, Sta. PIT \,4 oIT sonth
coast! corai bottoDr 20 25 fathom, dredge haul 4
20 O.rob" '  I96- . ,  o j lFr"  I  b \  D.  M.  Devdeyr .

DrAoNosrs (based on specimens having disc
d i a m F r r . o l o  i 2  n n  A r , . p n , s t o n c  , j D p r i n g :
sequence:  3-3-1-4(or  5)-4(or  5)-s-5-5-5-5,  and four

spines as far as segments 29 or 32, deueasing to three
.o:ne.  on d i .La sper .nLs.  I  DDFr dm "o i  F.  to  Be,-
4 to 6 IrD, equal to tength of foui segments (r'igurc
32). Arn four to fivc times disc dianercr in iength.
D i " . 8 f . n  L e . . n  a , t .  r o u n d " d . , . o s e  \  p . .  i e d .  c o \ F , i n s
radial shields and extcnding some disrance into inrer,
radial rcgior. Upper amr ptates broadll rounded and
w;dest distally, inwardly tapering pronmalll fm-
shaped, slightl,v brcader than lons in pro:inat parr
of arD) becoming longer than broad on distal segmens
(Figure 28). Lowcr arm piates in proxirnai part of
am broadcr than iong, distal Lorder rounded medially
(aithough sometimes with slight cc.tral concaviry)
with modelately acutc lateral edges and incuned sides
directcd toeard proximal edge (r.ieure 55). Tentacte
scales tsoJ of about equal length, outer widesr, both
tapedng toward 1ip (Figure 35). Oral shielos rorger
than broad, ovaie. ,\doral shields t.iangdar, wrui
I'idesr ansle prcxinall,v directed (rigure 33). Usuan!
'our  

o 'J l  r ro i ' la .  oJ," r  L,odos- .  ; ' " . t ) : "q p""  o i
buccal tentacle scalc (Fisure 33). One to four addi-
tional papillac above (ofal to) ja!i; apex. Iive to ten
dental papillae. Tccth, three or four each jaw, laxow
sith hyhiatcd iips. Dental plate 2.4 to 2.9 iimes lo.ger
than broad; septa dirid;ng tceth foramina '!ide and
flat; dental papillac region widcned, occup/ng abour
one third ol total lengrli (Iigue 25, 34). Oral platcs
(ja1s): abmdial nuscle surfacc uirh evidence of
shallo{ ddges and gfoo'cs, ourer margin interrupred
(Fis'r.e 30) i adradial musclc su#ace J-shaped (Fis,
ure 3t I. PiSnentation I blackish-brown in alcohol, only
slightly darler abovc rhan bcloir: boders of onl
shields and dental ard oral papillae whirish.

Size nnge examined: disc diamerer, I to 14 mmj
am length, 45 to 60mm.

Frcr\E 31. OIhia.ana L.is6l't"ar ad.adial surlace of oral
plate (d.d.9 ]m). n, Adradial musclc scd.
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F\crat 33-Othia'aftd langiipitu; otaL mourn seeiors oi tlFe4pecimetr (dd 10 ]@)

D r s L u " s . o \  T L "  d : 8 - n , . l *  r " L i o n  o  J h ^ ' f -

:""."t[.j,.]l;1,",::',:,,;;'l;, I ::.',;"; : ;n:
;:;*x$:n:".:: ; :l;", ;)';: :1;;;
*:*;u: :: :l*i";1"1 ;'i:';l ;;:.i:i;r lil
f *:*[,":i,ixrj;::;:rl ;\"rr;t^- ,-A O )n:ulat ia t^ o.  br. t tP.:  r""
' : : ' : ; , , ; "  

" ; , i . , '  
or the 'a ' r"  R-ar ' \  Do$re\'",iii 

"'".i"n" 

ii,i,","'a i' uta';a I r'i '1ira rr' L

"'ii,il::;|;;:;lTF s.c i6,d\.n. i: po'i'| 'n

"i,iii i;". "a''-'" 
a *""" "a''tiolar 

'rc' 'n -"

&ere made availablc to the author b-v Dr' J E Randal'

l t " . , " i r *  t ^ . .  l J a  "  
i n  J a n u ' o  " ' '  

r ' b r ' ' r v

, n . g .  l f  " . a ^ ' r { ' "  
i o r g r ' ; ' a  ' r l  L F ' r  N r ' r o P ' -

" ' " , - - " n  . ' .  t . " ' ' - - '  t t  O  r ' " t o t a  s r l o  \ q l  t  r r h  -

; ; ; ; ; ;  ;  ' ' "  rso 'p" '  r r '  ' rJ  ron i r  ' ro"nrr '- ;:i; ;, .:" "r'"'; '*' *::i:- ::;-l:""';;
D / o \ i d " d  . ^ n ( i n .  i n "  d ; J c 1  e  r o r r " . I r " B

l , r t  p-,  ," ,  ' ' r '  
"  " 'peci" '  r  d l 'd ro rr  rP'oqnF

tion from Pircaim Tslrnd

tn .  , "0 ' . . * '  sJ ' r :n  en '  'hos  ' \ l t  ta r ,a . '  r i ra  t l l

n. .Ju i*" ' ' l 'a i^ '  ' ' "1" ' \ ' rn qL " rt  \ /-<

or iq i ra l l l  a l l icd r  in  the to l lo$ ins $ 'a)s:
"  

'  t , " , ' .  rFac,n or  ' l  e  - r rn <n n r 's '  sLc ' r  b)

H.L Clark,1917)

Frc\w 32 -o thiocona lo'gn'i'a; aboral side oI ilTe{r'dioe! (d d 10 r@)'
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(2) Difierent sequence of arm spin6: lansislina
haq four sDines on sFempnL 3 Dd fi\F or forr spine\
on segment 1; dentatahas only three spines on segment
3 and four spind on segment 1. A1so, long;s p;na inas a

CONTRIBUTIONS

$€aier number of segment! with four spines thd
.lefltata, ever when spccimens of the latier species
are larser. For exmple, four specimens of lous"lrra
from Easter Island (including the type), virh disc
dimeten of frcm 9 to 14 mm, had four spines as far
as segmenrs 29 to 35. Four specimens of d.nrara from
fie sane localiry, with disc diametes 13 to 23 mm, had
fou arm spin* only as far as segments 18 to 24.

(3) Diflerence in shape of tle arn spines: toasu-
lira with moE-elongate, rapering spines (Iigure 32),
in contrast to the broader, stubby, more trucared
sDi,n6 oI dentata (Fisures 17, l8).

(4) Disc srdulation: loneispina \ith potlions of
the oral interradial rcgion free of granules, whereo
there is neaily complete granulation of this rcgion in
dentata (aad in a.ll rpecies in the BREvrpEs groDp) . In
both species the granules are approximately the same
size but they appear less closely packed in lo'lgif;ra.

(5) Difierences in ihe si,e and shape of the dentat
plates (Figlre 34) : lengrh-to-brcadth mtio and arca
occupied by the dental papillae are g.earer for lonEi-
sPina th^n |or dentata.

(6) Ditr€rences in shape of upper am plate: long;

Vtzd with norc an$lar lateral narsins (Fisure 28)r
compared to the broadly rounded lateral margins of
dentata (Fisve 17).

(7) Ditrercnce in shape of the oral shields: iD
lone;slina rhe oral shields are relativcly longer thd
brcad, cohparcd to the more rounded ones of l"ztatu.

Several characien separare lonekpina lm its ap-
p.rendy closest ftlattue, O. pita. ligmeDtation p.o-
vides a convenient way to distinguish the two species.
Fo. li,z there is a yellowish spot at either side oI the
am base on the disc. Usuaily there are also radiating
lines of ],ellow on the duk-browo barkground of the
disc, nomally there;i a considenble amount ol yellow
on the prodmal parts of the lower arm plates near the
disc, and iheE also is yello* on the peripherai sides of
the oral and adoral shields.ln .nnlfast, O. lanEipind
is unifomly da.k blekish brown. Moryhologicallt
loneispina h6 a gezt r portion of the oml interadial
region of the disc granulated) md the relarive length
of the alaD spines is greater tlan {or 1t.a. Flrtherx,or,
on lone^pind the two tentacle sca.les arc rhe same
lensth (Iigure 3s), wheres on 1i,a the inner scale
is nauower and longer tlan thc outer one. Differences
in the oral and dental plates of the two species have
been discussed above.

FclrE 34. Othio.ona tonsbtind llett) ^nd O. d.ntata;
proximal side of dstal plares, both from specim€ns collecred
at Easter Island (d.d. 10 Im).

FIoraE35. Opniarama longtrri,a; oral ae plates, icni.cle
scar*, and an rPines (d.d. 12 nm).



Ophiocoha Pica Miiller and Tmschel

Aphio.amd lird Mmlet and Troschel, 1842, p. 10l.-Loriol,
1894, p. 2B (r'nh a conplere bibliosmphy ro that dat€).-
H.  L.  Clark,  1915,  p.  293;  1921,  r .  127,  p l .  13,  ng,  8
'color); 1938, p. 333t 1946, p. 241--Ely, 1 2, p, 54,
ig:- l5a,bj pl. 12b. A. H. Clarl, 1949, p, i1. A. M.
Cldl, 1952, p. 2A7; 1967, pp.,17, 55. Balinsky, 1957,
rP.  :6 ,  31.

' j in tana 
l i " .o lata Mnl ler  and T o{h" I ,  lA '1,  p '0  . -

Loriol, 1894, p- 28 (vith r conplete bibliosnphy to that
date). Koehler, 1922, p.324, pI.73, fiss. I 4. Morren-
-n, 1937, pp.51 52, ns.41 (larral sleleton), pl. B, fus.
! 3 (laNa).-Bo.ne, 1930, p. 148, pl, 52. Tortones,
1953,  p.  33.

)zhia.ama sdnnio LfMn, lA6l ,  p .81j  1865,  p.91-

DrAcNosrs. The extemal features of O. lt.a have
-en adequately desffibed by several authors. Two
trorks rlhich may be consulted are those of Lyman

1865) and EIy (1942). Additional comments refer-
:ing to the inremal norphology of this spec,es have
ren presented ;n this paper in the discu$ion of the
?rcAgroup, md chdacters sepaEtingft.a lrom loag;J-

ltna havc been dven.
Drscussror. This spccies, which is videl) distrib-

uted throughout thc Indo-Pacific (H. L. Clark, 1921),
appears to be primarily a coral d$€lling form. In lhe
Ha"aiian Isldds, Johston Island, the Tuanotus, and

Pitcairn Island, I found itDost commonly bet$'een the
branches of the sclenctinian coftl Pocilli?ota nean'

dina vrx. nobih.I did not find Ophio.ana pia at

the Marquesan Islands in 1967, and fotrnd no evidence

at Pacillaqotu meandina there;ho$ever, at the north-

em Tuamotu Islands of Takaroa and Manihl, near the

Marquesa, I fond. O. pica within the b.anches of

P. neandrina. Additionai specimens were collected

fron this same conl species at Pitcain Island A. H.

Ctark (1952) reported thc species from thc coral stl!

aphotu nard.arc at Rongerik Atoll, Marshall Isl,n.ls

\4yown collecting of O. ri.a indicates tnat small speci-

mens, specially, are mosi common in the coral habitat.

Specinens less than 15 mm (d.d.) were found in

Pa.illopar@, btt luger sPecimens occasionally were

found under rock or dead coral rubblc as '!ell as in

living coral.

One still finds modern desciptions ol Ophiocana

I t  d under lh"  .a-e O.  l ia .oLato DAjard i - " .  A.n

rhou8L r t r  .onsp". i6c n"rure o l  thc tho rpP. ies was

recognized by Lyman (1865) after exmination or the

two type sp{imens and after unanimous agrecment

that the two species were slaron)nous. The continued

use of the namc O. lt,"olara (although approprlatelv
desoiptive) is unacceptable since Miiller and Tros&el
were thc fi t to publish and dcscibe both species jn

8,12.  dnd Lwan .h a. . )  e taLl , 'hed t i ,  a  as , '  c  nmi-

ophiocoM punua \bock)

olhiononii pdtla Bro.!, 1888, p. 499 {Anboina).
Plefler, 1900, p. 85 (Ternate, !o other dat,). Koehler,
1905,  p-  65,  p l .6 ,  nss.9,  10,  p l .  13,  6g.  3 (Moluc@sJ.
Ailsa M. Clark, 196?, p. .15, ng. 5 (Red Sea, Aqaba)-

O I hia cona lx ritta lBtek). H. L. Clfk, 192 t, p. 15 1.
Ophiocona latilanxo Muraldni, 1943a, p. 194, 6e. 13

(Palao) :  1943b,  p.  217 {R}ukyu)-
Othiocatua sl.-A\lsaM. Cla*, 1952, p. 208 (Red Sea),
o lhio.ama insulaia Ltmar. BaLinsky, 1957, p. 26 (Mozan-

Othia.ona iatllaria !ar. &rieeara Smirh. H. L. Clarl,
1938, p. 330 (part, Lord Hove Island).

ophia.ont stolopendrina (Lanarck). H. L. Clark, 19?1,
pl. 13. ns. 9 (color) (TorEs stmit).

Sr^rus or rypE MATERTAL. In the original descrip-
rion ot Ollriam6tir pusilla, Bro& gave the size of his
largest indn'idual as I mn (d.d.), with a disc-dian-
eter-to-amlength ratio of 1:5- Aside from this, there
war no indication that a specific ind;vidual wa heing
desoibed nor was therc any type designation. Brock
nentioned only, "wurde von mir in zahlrcichen Ex-
mplaren in Anboina erbeutef' (Brocl, 1888, p.500).

Dr. P. Kuenref at the Gijttingen Museum infomed
me that Brcckk original specinens deposited there
vere destrcyed in World WarIL Apparently, horvever,
lwo specimens from Brdk's original seies were bans-
ferrcd to the Zoologisches Museum BerLin prior to
thai timc. Thcsc rpcdncns bave been exmined and,
although smalter than Brock\ largest spccimen, they
are considered part of the syntypic series. The fact that
thc tlvo specimens dilTer slightly in certain external
characters (with one showing mo.e evidendy the
characters originally presented by Brock) lcads ne to

designate a lectorype in this paper. Somc of the mcre
inporranr  "a, r r*  a d r  a | r r inn\  o '  r I  F L$.  s tp.  impnc
are givcn below in the desciption of thc specios.

LlcrorylE.-ZMB 5429 (Marine Tiersruppen) i
dis. diameter, 4 mn. Lab€1 ldth specimen: "O1r;o-

nanh Pusilla, Arnbojna 5'129 Brock. Tlpe."

PARAL"cro \  pL:  7L ' lB 47;7 (Mar ine I  ic 'qru1-

pen); disc dianeter, 3.5 lrm.

DracNosrs Disc diameter up to 10 m rj s*ually

mature spccimens from 6 mm (Eniwetok, September

t
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1966). Snall, unifordy distributed $anules cnterlns
oral intefadial arca but not reaching oral shields and
leaving an area near genital openings with exposed
scales (pa.alectotype with several widely spa.ed sp;ni-
form grmutes among normal granules near cdge of
disc aboralty). Teo tentacle scales each $de oI proxi-
mal am segments (lectotype lvith two scalcs io !eg-
ment 22; larger spcdnen, d.d. 7.5 mm, with two scales
to segment 40) ; oute! $ale iargcst. Am spines tlpF
cally long, tapeins, frasileJ and lo ou {lumen of
spine greater than thickness of spine wau) als not
smooth; occasional thickening ofone to three adjacent,
next to uppermosl arm spi.es occu ing from segments
8 to 12; enlargement of outer part of these spines also
combined with increascd length of thes modified
spines, in alcohol appearing a a gelatinous epithelial
envelope alound spine (lcctoilpe with enlarged spines
only on one side of 10th legmcnt of ihree dmsl
paralp ' ,o ' \pF h i rLou'  -n i r rgeo spine" .  Arn sp:np
sequence for  7rn specinen:  3-3-1-1(or  s) -5(or  4)-
5(or 6)-5(rarely 6)-5-5-5 for the proximal ten seg-
mcnts; beyond segnent 6. development of fifth am
spine on more kgmentswith size in$case to seEment 20
(lectotpe with five spines to sesmentg) ;distary. num-
ber of spines 4 then, near arm tip, 3. Oral papillae 3,
lprs of r^n 4 ou c '  pap. l la  br^rd-st  ! .  outFr  ma€in
olerlapping inner cdge of buccal tentacle scalc.
Dental papillae in two and three rows, narginal
papiltae slightly larser than ned;al ones; lrom 6
to l5 papillac depending on si,e (lectotvpe with
6 8 in two ross). One to four granular papillae
abovc (o.al to) apex of each ja$. Dental plate
(Figxre 26) with widened lo$er portion, narow
septa d;viding teeth foramina; ldgth-tG$ndth ratio.
2.3-2.7 : 1. Teeth 3 or 4; oialmost shortest and nar-
row, second and third longer and naftorv; tips of teeth
hylinaied. Oral shields longer than wide; ]€ngth-to-
width rado,  1.2 to 1.7:1 ( l t r to typc,  1.3:1;  in  no
cae were thesc plates noted to be twice as long as
broad, as odginally indicated byll.ock). Adonl shields
widely separated, trjangllar, outer edge in contact
1{ith ventral shield; limited to ddes of mourh shields.
Oral plate (jaw) lacking dses and sooves on abra-
diai nuscle surface Gee Muralami, 1963, pl. vn, fig.
11). Upper am plates with marsin broadly arched
distally and tapering sharyly ploximallv (Figurc 29).
Lower am plates $.ith convex distal nargin. tapeing
proximally. Ams banded in most calesj dark b.own
and lighter yellowish or white; dark abonl arm plates

SM1TIISONIAN CONTR]IUTIONS TO ZOOIOOY

often with various mottled pattern, or unilorm tan to
black; oral surface of ams lighter than aboral surfae.
Dis spoued, reticulated, or solid colo. (brown or gray) ,
usualty with *hite spot oD either slde oI each am
base; peripherl' of disc somctimes gray with median
white area and a da* glay spot c€ntrally located (lec-
totype with tan disc and lighter mbital area).

DlscussroN. Brock (1888) oisinally character-
izcd pusilla as having clL,b-shaped or claviforo am
spines. Unlike any other spec;es ot O?hiomdstil,l\ow-
everJ these am spincs occured on the second raiher
than thc uppcroosi spine and only on a few adjacent
segnents in the proximal tegton of the tm. O phiomar
1; \  l r  i ' la  wr" .ons:dprFd d: t rern I  l rom o hp- ,prc i "s
in the gmus not only by the number, position, and
shape ol its club"shaped spines but by its color, small
size, and presencc of fine disc granuies without disc
spinutes. The combiDation o{ thc fine, even covering of
gianules and the bansfomed second rorv of am spines
into clubs led Brocl (1888) to consider Olltonani
purrlla as an abenant species, posibly to be pla.ced in a

Koehler (1905) reported t\!o specimens hom the
Siboga E:pedition in the Dutch East Itrdie, (In-
donesia) which he conpared wirh one of Brocl's orig-
hal specinens. Ko€hler's largest specimen, with a

disc d;ameter of onlr 5 mm (compared with Brock\
largest, 8 mm), showcd only a partial development of
the club-shaped arm spines from the second row. It
vas concluded that this characteristic was perhaps a re-
flection of the smallcr size of the spe.imen, especially
since K@hler's smauest specimen revealed no hace of
clavifonn spines. In other respects the specimens vere
esentially the same 6 those described by Brock.

H. L. Clarl (192 t ) tansfe.red the species to opho-
.omd on the basis that gruules rather than spinules
on the disc outweighed the presence of clavate arm
spines as a seneric character. He $'as inclined to be-
lieve the species might be the yous of some lalgtr and

as ]et unknown Op,{to.oaz. Unlnowingly, he gave
a color figure of pusira whichNas catted oPhiocona
scoLapendtina j!J. (H. L. Clark, 1921, p1. 13, fig.9)
wherein the linited prescnce and position of the swol-
lcn arm spines are clearly indicated.' This dry speci

'A redaminalion oI one ol tbe specimcns (MCZ 3766;
d.d. 6.5 mm) confimed th€ id.ntitJ, a o. ?6,11". A.cording
to one label, this specimen. collected at Mer Islmd, Tones
S!r,it, vas dr.sn by a Mr. Gro*. Otler labels read:

"Ophiocoma solopendrina? juv,' a'd "May be youns
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ren shows the cnlarged, nett to uppemost arm spines
ri the tenth segment of only two rays in contasr to
Clark's frgrre, which shows these spines on ea.h side
ci one segment of each ray.

The known distributional ranse af Ophacona

-:rnlla was expuded when A. M. CIa.k (1967) re-
trorted several specimens fron the Red Sea and Gulf
of ,A.qaba. She continued to lse thc gmeric nme
Ophiamast;r, noting that scveral other species of
Ophiamast;r had a continuous coat of granules with
.pinelets interoinsled. The tlpical absence of spine-
1es, however, is unknom in any species of Ollto-
mastir. Ophio.omd put; a also Nas compared with
O. bretip.s, ^nd sn)l#ty was noted in color pattem
and atension of the fine disc granules to the onl side
of the disc. Conside.able variation was found in the
nmber and, to a lesser degree, in the position of the
club{haped spines. These modified spines were ob-
sered from the eighth to t$elfth segments, usually on
two or three consecutive segments. In contrast to
Kchter's (1905) conclusion noted above, M;s Clark
found the clavate spines tess conspicuous in thc larecr
(d.d. 7 nrn) &m in the smaller specimms ai her
disposal.

Mur: \ani  
' ' r4 laI  e e, rcd th"  sp" .  " 'Orhio 'ona

latilanw Ircm Palau Islands in the a'estern Pacific;
dd L"  ,epon"d addi . ional  'pa ' ,  '  anm YJFvala
Island in the R)-ukyu Group (Murakami, 1943b).
The iype a'as described as small (d.d. 6.5 mn) and
covcird with fine, dcnse granules u'hich djd not reach
the oral shield ventrally. The am spines were slender
v i r h  r r  F  u p p c .  o n c  ̂ r  r $  o  q u i , .  l o n g  j \ o . . n  i o n  

" 1 .
made concerning a thickcnins of rhe spines. Orlio-
coma latilanxa was considered most closely related to
o. lubricaKochler,1898. It was distinguished frcm o.
lubrica, howete4 by having broad pmiagonal lower
am plates, more numerous dental papillae, and a
dilTerently shaped oral shield. It should also be noted
that in Koehlels (1898) desciption of O. lu b/t.u, the
a.m spjnes were four in number, cylindrical, thick, and

blunt at the tip; in these respects they difiered lrom

the spin€s of O. lat;lan,a as Murakami described

them. Althoush H. L. Clark (1921) considered o.

lz&rica as a synonym for O. scolopendriia, the stat$
ol O . Iubri.a awairs claification by damination of the
type-spccimensj deposited in calcutta.

The description ol Ophiocona latilan,a dld nor
suggest relaiionship ta O?hio.ama pusilla, p|imatily
because of the enphais on the modined club-shaped
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spines attribuied to thc latter species md of their ab-
sence in the forrner. Several new lines of cvidence,
however, have susgested rcconsideration, md the !ke-
lihood that t]]e two specis are conspecific.

Fint, several blirdestars descdbed (by Batinsky,
1957) as Ophiacona inntatia lrcn Inhaca Island,
Mozambique.  u er  r "de ar  a i lab l "  to  n e.  On "xamina-
tion, however, thc spcdnens proved Dot to be O.
jzsalaru. Difterences in tne shapc, sizc, and s€qucnce
of an spind, the natur of the dental md ont plates,
md the number of clental papillae indicated that the
specimens {ere quite d;stinct from any species in the
BRE\apEs sroup of Opltiotoma. The specimens weE
small, with a disc d;aneter less than 10 lrm. One
specimen had p{uliar dark circles, each of which rras
sumurded by a lighter .ing. This color pattcm $'as
noted by Balinskv, and it led him to compare his
specimens with Ophi.ocoma delicata described by H.
L. Clark (1932). -\t ny request, Ailsa M. Clark kindly
exmined the t)?c specimen ot O. d.hcata, dcposired
i  $"B. i r i . l  Muyum. dnd -Fpo' ,Fd rhar  I  . ,p"" in  pn

iepresented aspeciesof O phibach aneat mauitiensis
(family Ophiodematidae) . My om cxamination of
a paratype of Ophia.ona delicdta deposited in the
Museum of Conparative Zoology, IIaNard, agreed
rvith hcr detemination. She suggested that Balinsky\
specimens (as oqhiacana insularia) misht be t}e
samc specics as a small specimen rlhich she described
as Opllio.ama sp. from the Red Sea (A. M. Clrrk,
1952) and $hich sh. later unitcd with addirional
m , , F - i a l  i r o r  h .  r l . l ' , r  \ q a b a  a  O f r t , p a . F \
prr @ (,4.. M. Ctart, 1967).

Second, in anothcr collcction of small ophiuroids
fton Eni$'etok atol1, Marshall Islands, I found speci-
mens milar to those from Inhaca Islmd. Thc fact
that thc Eniwetok specimens were sexuallr mature rc-
moved doubts that they wcrc juvenile forms of some

The relationship bet*een both the Eni$€tok and

Inhaca Island spcc;mens and Murakmi's Oy',{,o.oma
tat ; lan\a nal l \  b" '  rn  .  "p l  dr .n.  atF-  a omDa, i ' .n

of the dental and oral plates. llurakani's (1963) de-

scription and figures of these plates for O. latilanM

coincided remarkably rvell with those dissected from

the Ennvetok and Inhaca Island spedncnr.

A carcful camination of the Inhaca Islancl speci-

mens revealed the presence of seveEl thi.kened arm

spines in onc specimen. Instead of the prcscnce of the

swollen clalate spines on the next to uppemost am



28

lpiDe, the cnlarged spines were located on the third
ore\en fouaL.p inp in  r  row The Lr  i .k ,  n"d. ,m " f in<
appearcd irregxlarly on one or both sides oi two or
three segmmts on three arms only. l'he othcr rhree
lager and smaller speciDens {rom Inhra Island
lackcd the swollen spines. Eniwetol spedmens (four)
also had no nod;fied am spines. Examination of threc
specimens (USNM EB620) labelcd ophio.o"ta bre-
ripe' eaL Mrieeata, from Yap Island (caroline ls-
lands), and identical with Enirreiok material of O.
y'ud a showcd the rnodified am spines on only two
arms of one specimen.

Additional specinens (in MCZ) idenrifiedas orr;-
cona intulaiae^r. Dati.eata by H L. Clark proved, on
examination, robe O.lrdlla. These specimens afe from
Green Island on the Great Ba.rier Reef \MCZ 3151,
1 specimen), Lord Howe Idand (MCZ 522i, 1 spcci-
men; 5229, .N specinens),3 and Port calera, Mi.doro,
in thc Philippine Islands (MCZ 4002. I specunerl.

Iinal verincation of the taxonomyof O. r'&Jtlla.ame
when two of Brock's orj$nal specimens af O ph;omanix

lusilla fton Amboina and deposned in the Zoolog;
sches Muserm Berlin woe nade available ihrough
the }indness of Dr. cruner. Thesc spccimcns lelt no
doubt that the spe.imcns fron Inhaca Isiand, Eni$'c-
tok, and other localitics mentioned above were con-
spccific with Brmk's species. Unfortunatclv. attemprs to
eMmine Murakanit ape specimens ot Opnooma
latilanM haee been unsuccersful and corfesponden.e
h'ith Dr. Kikuchi of the Amakusa Marine Biologicai
I  

" b o r a L o N  n  J . p ,  i ,  . i . , r ,  d  r h d r  r L ,  ) 1 " . p  - i m  .  .

Recent collect;ons bv the author reveal the presence
of Ol)h;ocona pajtlla in several souiheastern PolFe-
sian localities, includingAnaa, Manihi, and Plka Pula
,A.tolls in the Tuamotu g.oup, and Piicairn Island. A
specimen also rras collcctcd by Dr. John E. Randall
at Marcus Island in the north-cent.al Padfic Ocean.
These spedmens as $'elL as thosc from Inhaca Istand
and Eniwetok arc, fo. the most part, deposited in rhe
collection! of the Bcrnice P. Bhhop Museum, Honolulu.

The rctention of pu.rlla in the$nus Oy'rtomadr on
th"  baqis or  r -he p"  u l iar  th i ,  l .n ; rg o ' i  rer  a n "p ine"
is considered unl{arnnted in v;es. of the ditrerences
in the sequcncc ofthe alm spines (in Opr;omatt,, but
not in lzrilla, there is an irregular alternation of am

CONTRIBT]TIONS IO ZOOLOCY

spines similar to that noted foi the scoLopDNDRrNA

eto.up ar ophiocoma) aad typicai Iack of disc spinules
in 1,rilla. This species. while showing severat peculiar
featurcs, is best consid$cd as a member oI thc prcA
graq) of O?hia.amd. The relationship of O. pusi a
with othcr species in the prc,\ group has been discussed

HAlrrAr. Br..k.(1888) gave no parricular i.for-
n r r  ̂ n  o n  d  p  I  d b i r a r  o  J " p r r  , ' $ h i . h h . s t . . i n " n .

of lzilld {€rc coliected at Amboina. In his ecolodcal
notes, Salinsky (1957, pp.30 31) Ecoldecl someofihe
major biotop.s in $.hich ophiuro;ds Nere found at
Inhaca Island, Mozambique. He |..patred Ophiocama

lusnh @ o.ii'ularial frcm a coral reef cnvironmont
"in thc infralittoral fr;nee," where it was listed among
the less'common and rare species. Furthcr on, this spe-
cies also was rcported as connnon in aaother "nore
t.opicai" reefarea (PontaTorres Reef) vherc the base
of thc rcel was ver,v shallo$'. Dr. Balinsky has informed
ne that this ryecies favored dead coral heads. The
fragile naturc of the arm spines and thc fact that a
ba.naclc was found on one of the oral am plates sug-

B'qL $, i .  rhF .pc.  F5 d.n d,  ,  ̂  ,1 i . .  s i rh a ,  o-r"p pa-
ticulate subshatLrm where repeated abnsion mighr
@cur. Spdmens f.om Eniwetok were coileciecl from
rclativelv quiet watef and were *tracted fron broken
pieces of conl at depths of from five to ten feei. Tua-
motu specimcns wore collected fron live ancl dcad
coral hcads, usuallv at the basc of the brolen conl.
Spccinent lron Pitcaim Island wcle dredged, with
broken coEl, from 20 to 58 fathoms. As Koehler
(1905) suggested, a Siboga station depth rccord of 701
neteA for this species probably is a mistalc. It appears
nEt Ophio.ama lliilla is .onnncd to the shallow sub-
littoral zone within a coral subsfatum.

3. PUMTLA Group

Thc puMrLA {onp of Ophiocoma is relresented by

three species: O. alerandti Lynan,1B60. in the irop-
ical eastern ?acifici O. plnila Ln*cn, 1856. ir the
tropi ,  a l  \ rer  Indh.  "nd 

, ropi . , l  w. . r  c l ,  " :  Jnd
O. xalenciae Miillef ancl Tros.hel, 18.12, in tfopical

nast Africa and the ivestern Inclim Ocean."

" Th€s€ sp€ciners 2re anons those desisnated bt H. L.
crarr (1958, 1946) zs Othio..na inlulatia nt- .ati.sata

'Marrens (1B70, p. 250) listed O. ulencia. t..r\ t:ote.-
tions madc at Fiji and Sanoa in the Indo-Pacinc, brt rhis
listins n asuned to be bded on €[oneons dala or spc.ies
identincation. Paciic recods require verificario!.



O bh;acana aLennd,i has been reported from Baja

-3Liiomia (Santa Nlaria Bay) dd the Rc'illasidedo

:lands to Ecuador and the Gatapagos Islands O'

.lmild sho$s a wide disribution from insular od

:ra;nland regions of the Caribbeani north to Bemuda

id south to Tlrazil, znd ofl the $-cst Afiican

.ast (Azores, Cul{ of Cuinea, CaPe Veide Islandt

,. ,aler.id, is known fron the east coast ot Atuica to

lurban in the south, up into ihe Red Sea, and from

e\tial localities in the Indian Ocean. With fea ex-

:eptions, none of the species has been reported from

lepths exceedins 25 meters.
bacrosrs. Iour to seven arm spines on each side

por ln a l  arn sasment ,  bP)ond d is '  n ' rgn:  s" '

DrscussloN.-The three species in the ruvne

group are typi.atly pentamercus According to H L

6n'i ltsrr,ls+e) rrle yoss of o phio.ama atcaandti
and, O. fumiLa were thought io exisr a! both 6ve-

and sk-alned individuals in their smaller sizs Mor-

phological diteria established by A. H. Ciark (1939),

-{ilsa M. Claik (in Panlow and Clark, 1963) and ihe

present investigator strongly suggest, however, that thc

snall hexam€rous ophioconids should be FParared

and plred in r:!e gcnns OPhiacohella. A siSaificant

point to be made here is that receni studv indicatcs

KeY lo SPeci€s

L  l  v "  a d  s p i n r "  s " l d ^ d  o " ) o . d s e s n r n t  l O  d d . d { 6 T r r  O  l M i b

F ' " " - s ; i n e . , o n , : , i l s o e ) o n d , ' g a ' n r l 0 ' d d  o v t b D m  2

z. ii*'ai..LiJ,"rn" a-gLait "t ot '- ptat"' " o' abxandri- 
iii r*ii-|.r.*a ir"" "i;ng 

middre or o'ar arm Prares o odlen'no
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ond or third am spine longcr than uppemosl (Fig-

u.e 36). Denial plate 2.4 to 2 8 timcs as long as broad,

with a nafow vertical scptum dividing e3ch tooth fora-

m.n -no d"r rJ l  o"Pi . l . .  tes ion ocr  pyng:p. ' ror i -

mately 30 perccnt of thc toial plate lcngth (Figures
( -  i g l .  U p D F r  r a b o r . l  ,  T  o l -  e r  o . 2 .  ' o n ' i c  ' ^ L s

a-long distal edge of folblnng plare from 25 Percent
to (rarc1y) 50 perceni of maximum bEadth of Plate
(Figues 40, 41). Disc w;th rounded sranules and

more-clongate, squat, sPinifom granules interspeNed

and not tightly pacled (Figut 42), tewer cxtending

orally nearly to Douth shield and senital aPertures'

Two lertacle scales on only a few Proximal segmcnts'

followed by a singlc scale on more distal segmenb'

that O phiocom.Ila erists in the hexameroll or Peniam-
oous (raely seven ms) lom sith rhe sil-:med

form most comlnon Owing to the small si,e ol oPhio-

comellids, external teatures relarively similar to smali

specimens of rhe PUMILA group ol Olhiocohw ^nc' the

l r r l u , p  r o  n  o g n r / e  I  P . x : r d , F  r  p e r l - 1 F  ̂ r F  n -

dividua)s of Opi;oronelld, there has been sone con-

lusion as to their tdonomic position

Althor:gh a nore complete discussion of the svs-

tematics dd re-evaluation d $e genus OphioronetLa

will be forthcoming, several morPhological hatures

Ftoule36. Olhiacona ale'a,drii lrornal vie{ oI ao ssment 1+ $ith arm spiles
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F\crRE 37. Othio.ona ,utuila; ptu:jmal
p la te  (d .d .  12  mn) .

lrcm! 39. Othio na ral,z.i,.,. proxinal si<le of dcntal
plare, bbften (d.d. 13 nn).

FtctaB 38.-Ophio.ana dldrdzdrij pexiodl sidc of dental
p late (d.d.  13 nm).

have been found which serve to differcntiate that gLnus
f |c t rn Lh6F spccics in  rh.  Ft  \ ' t  s  gtoup o l  Ophia.  o4a.

First, with few exceptions, Ophioconella is.hta.-
terized by an arm spine sequeDce oI2 or 2 and 3-3-3 or
3 and 4 for the proximal three segmcnts. ID a ter! cas6
thc paitem 3-3-3 and 4 o! 2 and 3-3-4 has beeD ob-

Fku'E 4A.-Othiacaha pxmila; \ppq 3h piates and
spines, from sesments 12 17 (d.d. 13 mm),

sF^Fd.  In ,  onr .a: t .  !h"  Lhre"  spe.  h,  o Oph;o,o-n ia

ihe puMIrAgroup quite consistendy show asequence of
3-3-4 regardless of the size of the specinen.

Second, the oral plate {jaw) rcveats a sig.ificant
ditrerence in ihe two $nefa: tor Ophiotomella t]nere



lrcv^E 41.-Olhiatand dlexandfi; rpper atu plates and
spires, fron! resients 15-20 (d.d. 17 nn).

trelRE 12. Oth;acana at.adndt;; edee of dhc shovlns
sranul* (d.d. 17 mm).

3 l

is cha.acteristically an opening near rhe center of rhe
ndr-d:d '  n  . \  Ie  rar  f ;sL F 4 {4 , .  :  no s |pc in pns
of Otrhiocoma, including all rhree species in the
puMrL^ group have reveated this opening on the ad-
radial surface of rhc oral plate (Iisure 4,ta). The
functional signincance of this aperature remains to be
defined. Its presencc in the comDonty s.]f-diliding
(fi$jpafous) senus ophio.anetra dd a sinilar lea_
ture in fie fissiparous O phia.t;s sa";gnJr; may snggest,
horve'er, a relationship to thc phenonenon of fissipar-
ity. The opening is rhought to lead to rhe ,rater

In addition to norphological characters, specres D
'he pr  \1 l l  A e o lp of  Ol  L ia.  ada <ho^ d i_f le*n.  -  in
distibution from OlL;o.ametta. In the Indo pacific,
o lhiocomettd re$adia ls,.a,anyns o phiaana fana,
Ophiocame a trilfenani, O. schuttz;, ant OptLio-
n6tix yrradiatd) is widely distriburedJ ho"e!e!
t \ " r "  i s , r o  r . p r e  p n r . r i r .  o r  r h "  p u v r ' ^  g r o L p  i , , r e
Indo-Pacific except in thc lvestem Indian Occan,
where the ranse of Olniacana ratenciae and Ophio-
comella scxrudia overlap (BaLnsky, 1957). In &e
eastem tropical P^ciqc, Oplziocam.lla hd been re"
po4ed from ClippcrtoD Ist.nd las o. .liple oni) and
thc Galapagos Islands (.^s O. yhmitti) by A. H. Clark

{1939). ceographic aeertap al olhiocone a ^
Ophiocama ale,andt; (based on examination of speci-
mens in AIII', USNI,{, and tr{CZ) has been notcd at
the Gaiapagos, Revillagidedo Islands (Clarion Is-
led), *estem lanma (Sccas ktand ). and Cosla Rica
(Port Culebu and Parle. Bay).Iftther north along
the Central .\merican coasi up to Baja Califomia,
horlever, there is no evidence aI OphiocametLa oL.ur-

FrcnRL 43. Ophio.on.lla; abradial surlee of oral rlale (left) and adiadial surfa.es or oral
plates (middle dd.ight) Irofr specim€ls coll€cred ar Be.nuda (dd. 7 mn)_ ij Ap.rture rheush
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ring, although Othiocoma al.,andri is well kno$n.
In the Caribbean and thioughout tie West Ind;m
rcpoft of any snall hexamerous ophiocomids lrcm the
dpperr  lo  LF $ id. l )  d i . r . ib  U.d.  'o$F\"r  rhprF is  I  o
report of any small hexamerous ophiocomids from tle
West AJrican localities whcte Ophincoma pumild h^s
been collectcd. There is some evidencc that Opi;o-
conella od the youg ot ophiocona fumila ^nd O.
dlpydrdt i  shat"  n \ imi lar  h1b:r r ' .  Th. i r  s) .  ropi .  a :sG
ciation does not preclude different ccological niches,
but presently little is lnown .onceming aspccts of their
life histories.

The sussestion by I'L L. Clark (1921, p. 124) that
species in the FUMTLA group evolved "difectly from
breaipe!:' hase.J on a similarity in pigmmtation, is

FrcrpE 44. o?hio.oma ,!n'laj abradial (above)
d d r c d i a  . .  c . " . o  o r d  p r c - . ( d d . r 1 n - ) .

doubtful. Very ma*ed ditrerences in the dental platesr
thc presence of only a single tcntacle scale on all but
a f "s  o '  rh.  nosr  p,ox imal  am rgm"nLs in s ] r . , : "s  in
the puMrLA group, and dilTcrences in the size and ex-
tent of disc g.anules clcariy separate representativcs of

Within the group, ,aler.ia. and alerandti arc mote
alilie in their alm spine sequences. Both species show
the devclopmenr of six (up io sevm in alua@rdt) arm
spines on scgncnts near thc dis.: and have a large
numbcr of segnents r'ith five arm spines, and in both
respects ditrer frcf. punila. Iurthemorc, Lilsa M.
Clark (1966, p. a4) lound thar the ratio of am lensth
to dis. diameter for rulezcia" can range from 5.25 to
8.5 : 1. 

'fhis 
range is well within thar indicated by

H. L. Clark (1921, p. 123) Iot ale,tan&i ad pumila
and thus does not ofler a ch$acrer hy \|hich ualenciae
cao bc scparated tuom these species as he indicated in
his key.

In the puMrLA grcup, the third alm spine in tle rcw
(counting from the bouom) is geremlly the longest,
bF;n-  d isd- . r I  jone".  tha '  thc lorc r ' .o  ,p in" '  on
those sesnents beyond the disc. This means that on
the ienth frec scgncni (beginning with the first seg-
ment with a wctl-developed upper an platc) the
lonscst spine for ,zm,la is the next to uppemost in the
row since in this specics only four spines @cur that {ar
out on the arm. For ale, an&i and oalenciae , howeeer,
with as many as five o. six am spines on thc tenth free
segment, the longest am spine is the third or fouftl
spine from the top, respectively. Aithough this Elation-
ship is gencmlly tue, I have found some specimens of
uol ,  t t ia"  l  anre t \c  to !  th  f rcm h" 'owesr,n.p ine
equaling or slightly exceeding the length of tnc third

Development and larval rcatins ot O. punila werc
carried out by the author. It is significMr that the
fertilized egg has a smooth membrane in contrasr to
tltat ol species in the scoLopENDroNA group and that
the lanal skeleton shows body mds coming tosether
with the fomation of small tminal md ond rods
(Figure 16) in contras! to the condition noted by

Mortensen (1937) for the larval skelefon of O. ,i,4.

.t. ScoLolENDruNA G"oup

Tlrc scoLoprNDrJNA groDp oI O?n;otDna has the

grcarcst number of species iD thc Scnus and shows a

pan-tropical distribution: O. eerhiops Lnl]{en, 1859,
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lrau1n 15. Ophiocoma dri,u,,rr, intemal view, three
scctoF oI jaw (dd. 28 n)i r, teethi r, deltrl papillaei I'

tropical eastern Pacific; O. "altrrna'i" Itndcan, 1963,

subtropical southeast ,\ustralia; O. anaglyptia Ely'

1944, tropica-] central Pa.ih.\ O. .chinata (Lametck,

1816), topical West Indiest' o. erinaceus Milller

and Troschcl, 1B't2, troPical Indo-Pacilic; O. na.ro-

p laca (H.L.  Clar ! ,  191s) ,  eastem Indo- I 'ac i f ic ;0

occidentalt H. L. Clark, 1938, subtroPical lvestern

:\strzliat o . scoto pendi'a (Lamarck, 1816) , hoPical

Indo-Pacific; O. uendti. Mnller and Troschel, 1842,

tropical West Indies.

DIA"Nosrs.  Tar . '  lo  nve ( rdtF \  ' *  an spines

on each side of proximal arm segments beyond disc

edge, with uppe! spinc longest and often thickened; a

short distance beyond disc, am spines altemate (typr

cally threc and four) eithei on oppositc sides of the

same arm segment or on adjacent segnents (Iigrre

46). Dental plate bet$een 2.4 dd 2.6 tines as long as

broad, with very narrow verdcal septa dividing the

r " . L n  f o r a  r ' n " ,  a n d  , ,  n ,  f r f : l L P  , " . o n  o . " J l r i - s

one third of the total Plate length (ligures 45,47)-

Upper (aboral) am plates with uneven lateral bor-

de$ where am spines altemate on each side oi sane

segment (Fisure't8). Disc granuJes coarse and spheri-

.al, exce$ in A . anaslyp,irz where they may be more

flatiened. One or two tentacle scales on cach side of

" OPhiocatua erhif,ata
(H. I-. Cla.k, 1921)

las been rcported from Ljberit
but that record requires lnrihef

FrcrpE 46. Ophiocona *tra.drr; distal vicw of loth am
secnent (d.d. 20 nm)

Frc\aE 17. O?hiocoha dt,sllfii.a, Proxnnal (leli) and
disral sxfac€s oI dentalplate (d d 11 nn)

FcrRE +a. o?hiocotua ednd..u, aboral vjcw of loth arm

sesmcni with upper dm platc and arm spines (dd

I



2 Io  . . in ,  s  - - '  d -  o l  rh r rd  " .n  "c  
-  .

T!.ce spires on ea.h sidc ol third arm sesment ... ... 3
3. Oral slrface ol afus, espccially pfoxinally. $,hire or yellorv-wlite) sonetines variesaied but

neLi aU black: IndGPa.iic

Oral sulace of atu, ircluding lroximal areaj pady or all blact, rddjsl, or dark brown
. . 4

4. Tso spines on eac! side ofirsi afe sesmenrj Carjbl€h

Key to Sp€ci€s

l A sionp.I cxposed ard enlarged rcrles in orat intcfb.3chjal dis{,.esionidisc sranules olten
tatiened, pav€menllile: foulth (upper) a.m spine flas! slaped (Fisur€ 49).

O. dtueltplicr
No enla€ed scal€s in oral irterbrachial disc resion; dis. granules rounded; uppe! am spi;es

not  f lasL{haped . .  . . .  . .2

Threc spin€s on each side ol tusi dm sesment .. . 5
5. Uppd atu spine, on side wit! 3 spin.s, as l.ng as or loqer than xpper arm spine on opposire

or adjacent side ol sesmenr a iih .l arn spines : easiern topnrat Pacifrc O. dethiops
Upper am spine on side vith 4 spine! lonscr |!a! npper arm spine or opposite ondja.ent

side of sesmclt $ith 3 atu spin$ ... . , . , . . . . . . . _ . . . .6
6. Twenty to 36 dtc granules ]re. squaE mr! . . . . . . . . . 7

Nide to 16 snnuls pe. square Im; Ildo-Pacinc .. .... .8
7. Disc sramles cntefing as v slDped s.oup into dal irterradial rcgion, lervirs scales usnally

exposed behreer disc and ofal shield: Wesi Indies O, e.ht&ta
Disc sranlles covering all butsmau poftion of oral inrer.adial resion, not leatins scates exposed

Lehveer disc ard oral shieldj Au$.alia O,,,alterruhs',

DlscussroN.-Th. scquen.e of am spincs on pa.-
ticular segments has been of considerable help in dis,
ting shing sevdal species ot Orltorond in rhe
scoLopENDRrN^ efoup. ,{rm spines on the fi$t seleral
proxtmal segmcnts characterist;cally rernain .onstant
throughout the go$th of an indi'idual for all species
of OPhia.otna examln:d. The am spines on nore dir-
tal segments jncrcase in nunber ;n a felatively consist
cnt manner Ior cach species.

t  h-  id-n, i .y  or  opi ' :o .  o,a ro.  opto o dn\ t i . \ . -pa-
ranon froh thc slrnpatric O. etinaceus in r\c Ha--ai-
ian Islands were determincd in parr by the use of the
arm spDe sequence. O. maooplard was originally de-
scribed in the Seaus Ofhia.antha by H. L. Ciarl
(1915) on the bas;s of a sinsle, small (d.d.2 nm) spec-
imen. In 1949, A. H. ClarL t.ansfefed the species
to Ophiantusti, asperula oL the basis ol the few
s.attercd elongate granules noted on the disc of the
o.iginal specimen. My own exanination of the rype
specinen (MCZ 3700) and conpaison with addi-
tional speciDcns ol Ofhio.ond coilcctcd in ihe
Ilarvaiian Islmds indicated that disc granulcs alozc arc
typical oI macroilaca ^nd that it is a member o{ the

8. Oral sudace .f ams and spirs reddish brorvr; Westcrn .\usiraiia
Oral suilace of anir ard spincs bla.h oi da.[ s.ay] lndo-Pacinc

ge($ Oqh;o.oma in the scoLor.NDRrNA Sroup. A
comparison of the am spinc sequences over rhc sEe
ranges of .rtra..&J and nta.to|)lacd ilhEtrares one
method for distinguisHng the two species (see Table
5). Thc regular presence of {our spincs on the third
seqme\t fat mattupla@ ..nd three spines on the tlird
. " g a e t i  t o t . , . n o . ? u  i . , h a r " , r " r i . r r .  r l , p r l  . a "  i o n
of the arm spines lo. both species as characteristic ot
the group is indicared by thc diagonai lines in
Table 5.

T h p  " m  s u n " , q , 1 . ,  r . . i . , . u r - , , 1 : n 1 . o \ i  g
that records ot Athiacona yolol)entuind frcm the
Hawaiian Idands F}afuination of thc
specimens recorded 4 noloptndt;na by A. H. Clark
(1949, pp. i2 53) from the 1902 llra,/ojr stations
around thc Ha$aiian Islands shows that all but two
(USNM E7089 and E7088 arc .krsc to Ophidcanthd
bisquamata Matsrnato) should be re{efcd to naaro-
y'l@ra. Moreover, the specimen listed by Ely (19.t2,
p. 52 ) and des.ribed by H. L. Clztk u scolofendrina
fron Maui (MCZ ,rs15) ha, been rcexanined and
also iound to be aa.rdlla6a. The following .hamcter-
istica scpa.atc thc t{o tr-\a I



t. madoplaca: 4 @ spites on ea.h side of sesmenr S.
scolap.ndr;na:3 spine one ch side oI scsmeni 3.

t, ma.rotla.a: dtio of uppe. an slinc tensth ro ab.rd
ahp la t€  lens th  ( fo r  sesnenr  1o)  3 .5 -4 .1 :1 (x :3 .4 :1 )
(N:28) .

. ( o t o t . , d 4 n a , q r : o , 2 . 2  u 5  :  r  x , 4 :  t , , 1 \  t l l .
o f t '  d r m  p d p  \ i . h  o L a ,  D , , s i n  { o - d t l

rounded, not con.ave, and tatcral nargins iafed distaly

tcatop.adrina: orat am llarc with distat margin bfoadty
huDc.ted, sometimes 6ncr,e: late.al harstrB nor
lared distally at oure.€dges,

+. madolta.a: lwo tcntacle $ales p.cse!t' on ,pecrmetu
ldger thar 2 nE (d.d.) ard increasins rcsurarr, on
more sesnents *,irh sro&rh.

yolop.n.lrind: Onc or rwo tentacle scatesj onty a tea,
prcEmd segbenrswirh twoscalcs on specinens r$ @a
10 nn {d.d.)j frequently i(csula. number on disral
segmenrr v'th sro&rh.

In addition to moryhological .riteria, macrcptdca
and scalofendt;na are d;fieEntialed ecologi.all],. Sev_

:ril 
ridkers (H. L. cla.k, 1e21; Muralami, 1938;

Dalinsky, 1957; Aitsa M. Clarl, 1952; Magnus, 1962,
1964; Shiino, 1964) have eiven accounts of the re_
stricted littomi hahi\at ot scatop.ndrina. In conua*,
O. ma.ftplaca has only oDce been.oltected in thc ti!
toral zone (H. L. Clark, 1915) and ;s much more
common in depths beh'een 5 and 100hete^.

FrctRE 49. O?hiDcomd Mastrtrica; tppcr am3piaes.
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The specimens tisted by Kchler (1907a) as

O ph;ocaha scolopendtilta flc'n,,iles Sandwich,, are
deposited in the Mu#um d,Hisroire Narurelte de ?aris
but cannor be located (Dr. Cherbonnier, peNonal
(on mun'cdr ion rnd Inej l  dcrF r . inar :o r . ._ tns
suspect until vedficarion can be nade. Likewise, tte
species dacribed as Oljhio.oma &t;ab;Iis by Gtiube
(1857) fron Hawaii (Insel Woahu:oahu) susgesis
that this species is probably conspecific with scoto_
liefldrina and that *ftte Dust have been a nistahe in
L l r  l o c a l ; D  r F . o . d .  \ t i . n  r p . . , F . . - . o  r , , . r r F  s p i n " s ,
Grube later statedj ,,mit Ausnahme der enren 3, nn
Bereich der Scheibe befindlichen Facher meist ze je 4,
dort nuruu je 3,' (crube, 1860, p. 32), which inplies
thar rhe first tnree segments have onty thrce ann
'p inF(  j -  hr i  bFFn sno$1 .bovp rha,  Haadi ian s-F. ,
mens ot md.nfta.a crty four spines on thc third seg-
ment. In addition, crube\ descriprion of rhe retatlv€
length of the upper arn stine comes ctoser io rhat
noted lor nolopendrina, dd the pigmentation also is
sinilar ro ,that lnown for this spccies. Unforrunately,
no exmination of Grube,s specimens has been pos-
sible because rhe wherearbouts of the types oigina y
deposited in the Tartu Museun cmnot ;e conflrhcd.

The am spinc sequence was atso inshumental in
confinning Lii&en,s (1856, p. 2j 1859, p. 245) ard

Yr. l : " . .  . ,8 t0 
p-  2r t ,  .usp: . ion"  \ha.  Ol ,h io,oFa

4rr . ,  is  r ldeFd a lLn or  s) ronyn |ot  O.  _paot i  dp-
s. ibed by Mt l l ,  r  

" ' rd  
f ro lch"r  in  t8/2.  An rxa n: .u-

tion of the lype of O. ae,drt (ZMB 929) showed rhe
presence of only rwo alm spines on each side of the
hrst am sgmenq a cha.acterisric of this West Indian
species aloue dons othtr spdies in tne scolo_
PaNDRTNA group. Indo-pacific recods of O. uendti
.efef to several dilTerenr tl\a and ae coDsiciered in

The enoneous records of O. zrurdli jrom thc Indo_
Pa' . i ,  har"  be.n \hown in par  b)  an Frdmindr ;on
or.ptrinrpn\ Koer 1,.. t922 d^s, .iued dc dri. .pp.ips:
six specimens fton Samoa (USNM EaS90) dd one
specimen from rhe Phitippines (USNM 40948) repre-
sent O. etinaceus |,s.hoenteini rortr) and o. scoto_
pendtina, respectieely. Koehter\ (1905, 1927) records
oI this species from Indonesia md t\e Fiji Islands ap,
pear to represcnt rhe sahe potrtnorphic form of O.
e,:2. b^"d @ Lh" oFs"fiprio, s anJ , r. , ompdri_

! Ljunsnm (1872, !. 615) corectly considd€d some wesr
Idiaa matcrial u Ophio.ana us,dr,, tollowine Mdlent
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T^ELE 5.-Atn spine sequence ol Ophiooma ma.rcplacl. and O. erinaceus

AFM SPINE SEOUENCE
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son of sinilar spe.imens fron those lo.aiiries H. L.
Cldk (1938, p. 336) probably was cofcct in hh as-
sumption that Koehler's (1907b) record of O. o.'dl;
from Shark Bay, Westem Australia, is conspecific with
o. occidentati. I have exmined a specinen (ZMB
1559) 1^belcd O. aendt; from the sme tocaiity and ir
confoms closely virh O. o.citlentatis. Boont,s (1gZB)
.ccord of e"zdrt lrom rhe Fla'faiian Istand! is cerrainty
in eror, as her description and photogaaphs stmngly
indicate O. etina.eus.'I-he cotor, large number of am
segments with tr{o tentaclc scales, and an spjne
. e q u - n ,  F  r o i n r  r o  I ' i s .  I 1  a L / i r  ̂ . .  L F  s p . ,  i T e n .
|.ZMB 7076) reported by Hertz (1927, p. t18) as
a,/zltt lrorn the Se,vchelles have been redamincd. The
presence of three am spines on the fi6r segx,en.
.^s. r r  Fr  ^ i rh o.he,  ,  i t r - re, ,  e ,  "how h"-  rh" . - "p* i .
mens are not 4,z1ri but arc exndes of scolopendina.

Severa-l lincs of evidencc, howekr, suggest that an,
other species fron the Indc?acinc (perhaps h the
ge E O ph;omdn;,) als has been mistatenl' named
Oph;acamd u.ndtL Koehler (190ia, pl. t3. fis. 38)
described and illustlated a spec;nen \!irh enlarge.l
claviform a.m spines that were d;sdnctls annutated.
The disc corer revealed coane gra.ules. H. L. Clark
( 1921, pp. 129, 13.t) reported a similar specimen uncler
the name uendti trcm Zan?ibar. Thatspe.iften (MCZ
1795), rvith a disc diameter of 25 mm. combines the
.harac1e6 of Ol)hiacona in the narure of the disc
granules with tltose of Olhionani! in thc nature of
tbe aml spines. Aiha M. Clarl reports ipenonal com-
nunication) that the British \.Iuseu has two srrec!
mens lrom Zan?ibar rhat aiso fir this desoiption.
Since Koehler's (1907a) Inateriai \r;th the clavilbm
arn spines could be fron the sme l6alit!. it;s possible
that it does repesenr a ne$ taon- It remains fu, !,uru
specimens, espocially snaller indiriduats, ro be ex-
anined before a satisfactory ta-xonomic decision can be

Each of the spedes in the scoLopE\DRTNA stuup ap,
pears to develop the disc gEnules at a chara.t$istic
size. Those species and the midaum disc diamerers at
which g.anules have been obsened are d folol,s :

FE1RE 50. Othianank a,,d,Ja; proxinat vie* of arm
sshenr {d d.  19 mn).

togethcr (ior example, O. €chinata atl O. uendti: and
O. erinaceus and O. s.olapen.lrina or O. madorrLuca ).

Martens (1870) des.ribed Ophiocomd atte,nans
from thc Philippines, based on a small specirnen rhich
subsequenth has been considered a synon)m of O. J.ol-
o lendt ina (H.L.Clatk,1921,  p.  121)  .  Thespe. iesde-
scdbed b), Endean (1963) as o lrhia.ana att.rnant hc-
cones a junior homon)m, and a new name wi have
to be given for this Australian specics. An apparently
wcll-de6ned geographic boundary seems to separare
Endean's spccies lrom northern reladve! at the creat
Berier Reef. It is difficult to judge rhe merit of several
qualitativc di{Terences uscd by Endea! to scparate his
spe.ies lrom A. erinaceus or O. o.cidentalis, b1t the
extension of the disc granules ro the oral shield ap,
parently is the best .haracter for separating O. "alr./-
,anl' from those rwo spedes. Exanri.ation of threc
paratypes ot "alt.rnan? deposited in the Ailm Han-
cock Foundation (AHF 797.1) also indicates rhat the
pigrnentation as reported by Endean ditren from

O. aethi.ts: 5.5 rm
O. aaaglyltia: 4-5 mm
o.  eah ina tu :  2 .3  rD
o. e/itua..t': 7.5 nm

O. nl.ratkea: 2.a mm
o. siotopendtina: 2.5 nn

This feaiure ofiers one method by wh;ch loutrg speci,
mens in the group cm be identified, and it js especialty
helpful where clos€ly related species may be coltected
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Va ation in several morphological characrers has ted
somc worlen to consider soDe examptes of Oltio.oma
nizaeaas as represcnting nore than a single spi:crcs.
Fot exmple, Ophiacana r.n,zrldizi Miiltcr and Tros,
chel, 1812, has becn dist;.guished trcm O..nndc.us
prinoiJy br having onl,v one tentacle scalc. relatjvely
shorter upper a.o spilres, and a d;tTcri,nt parlern of
dlc granulation. Ovcr a limircd rznge jn the Indo-
Pacific, both this lorn and that $,ith rwo lonracre
scales (typi.al rrtud.",r) have bee,r collccied togcther.
Both foms have been reported bv Matsunoto (1917)
fmm thc R)rkyu Islands and Formosa, by H. L. Clarl
(1921) from Amboina and Torrs Stait, by -{. H.
Clark (19541 fron liji Sanoa, and the Cilbert Is-
land!,' by H. 1,. Ctdk (1921. 1946) an.t tndean
( I 957 ) fron several localities atons ihe cEat Barrier
Rcc{, and by DoDantay and Domantay (1966) from
the ?hilippines.

Specimens of both forms. from svntopic cotlecring
sites, have been examined fron rhe Philt pines. Torres
Straitj Fiji, and Sanoa. Thcse have been compared
with the fype-spccimen ol O. rcho.nt.ii (ZMB 930).
In addidon to the dilTcrcnce in thc number of tcntacle
salcs, the tno forms shoa' several contrasting charac-
tersj but these ov$lap to a variable cxtent in soxre spe-
cimens from the same locality. A comparison of con-
trast,ng chalacten usually associaied rrith each of thc
.wo lorr '  : '  p , '  ^n Fd L-  "w.  D"."  - r ,  or .eo on .p, .  i -
n ,cns l ron 8 to 20 r ,n (d.d. ) .

sp..inen! tith taa st,ee;menr uith ane
tentacte nates lN:22) tentarte uate (.N:39)

r. Ioul a.m spines nosr 1. Three ,m spines mdt
o l  -  o  . o  .  n  eb -  o r .  . .  on  t o  , , .  . - g

hent,
' .  V d i n l d  

" m  
, u : . c  r .  M d . i n . n  

" ,  
. p  r c

lcrsth to brcadth or leD$h to brerdttr of
ora.r pratc (rcn$ frcr oral plate (tenth trcc
do semcnr, x:2.2 | am sesncnt), X:2.B I
r ;  r a n s e ,  1 . 9  t o  2 , 6 r 1 .  i j r a n s e , 2 . 3 r o 3 . 2 : 1 .

3. Disc s.anules les ofien 3. Disc gratrulcs mo.c oftcn
extendirs inio o.al iD- cxiendjng irto oml n!
teradius ol disc. |erndius ot dN.

Thq"  
"poea l  d  to  e  ro  d in ; r .n  . "  n  rh ,  l . :mF-  "  

io l
of the t$.o lorms exa ned, and on both fonns the dis.
grmules wcre not notcd in specimens of tess rhan 7.5
nm (d .d . ) .

The svntopic occudence of both rhc one{cate and
t{oscale lorns in certai. parts of ihe ..rtrat In.to_
la.inc and thc presence of somc specinrns with char-
a.ters (listed abovcl lrh;ch were nrti,onediate or lruea
bet$'ecn the ti{o fomN suggcst that {c are dcaling
irith polyrnorphs of the sane spc.ies hav;rgpnenoftpl
.allv linked nrorphol.rsical character. In thc Indjan
Ocean and castern pait of thc Pacific ontl the fom
af O. .t;nac.Ls havinA rwo tenta.lc scates is {nown.
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