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Deichmarn (1958) .lraws (lhough not directly) a correlation bet$'een ecologv and

the {orrn of the spicules. Inher revision of golotlmr;a tl\ere apPear to be thrce main

ecological divisions:
.. 3".t ^"" species {ouDil clinging to rocks These havc teminally-placed

bushv tentacLes $hich Deichmann considers ma,v function in thc caPttre of ?lank-
toni; Jood; the eaternal lal-er of tables is usuall1' totalll' abscnt' the spiculcs ieing

reprcselltecl by rods or plates These arc reierable to thc ta:(on Scl'enhath'rid,

r]atat)I\ H. (setenhath tia) L brica, H IS:) glabeflina and H (S ) ]noebit

b. FusitiYe species, i.c. thoseJound usually partly concealed under coralJragments,

sand. roits etc. These have tenninaltv or ventraly-placed pe]tate tentacles; their

sDicules comDrise tabies in combination with either buttons, rods, rosettes or pscudo_

f,tttonslut ihe trvo-dimensional spicuLes are usually smooth structures not possessing

knobs. These are referable to the taxa r/?t/rriosycr'a Pearson {including BraiLdtothllria

Deichmann) notably E . \Thln|iasJcia) inodtiens and H l7' ) arcnicola l-'ssanathur.ra

notably H. (Lessanathwia) farttalis, Mertensiathurid ]rratatrly H lMertehsioth ria)

leucosiik'ta iembevothurta notably H (Se1tut'er.)thr'ti&) l&nguens Irenathwia notablv

H. I)enothuria:) macckth)chi, VatlelJothuria not .nly H (V&neyolhuria) lentiginosa;

Hali,l,eima Peaison \i\clnding Luduigolhltria Deichnann) \atab1y H lHalodeitutt)
alld anal a new taxon in p!?.ce ol Mioath.te sclsu Deichmann non Rrandl, with type-

\necres H'latht ta difiicilis Sernper'
c.  Fo,s". i r l  "p 

. ; -" ,  ie rho." rpdb " o.  bu'  o$in8 o- di8$ng louno orrr i"Ll  mor"

or less comdctely in the substraie. Thesc have relativel]' small, teminally or

ventrallv Dl;cc.], teltate tentacles; their spicnles comprise krlobbed buttons and

tables, eiiher kincl of spicule becoming €laborated into fenestrated ellipsoidal or

.Dheri ,  ' l  odie-.  The-p drF -el"  rJ\3 aJ ' : rr '  f laacl '  / in l 'd "g
lo .h 'ku, i? De:r l t l |nT drc la.e ,atru,,a Dci in 'an nuLl v H t 'J"! ih, '  ' :8 ]a

ancl n. (C.) inhabilis ; also Theetrothuria notably H. (Theelothvia) lrhrcefs . .
,A.s a iummary of Deichmann's lork I give herc a table of the supraspecinc taxa

with their tw;species represented in her paper togcther $'ith thetu present- dis-
position. This is followeal by a complementarv list of the ne\r'ta:ra described here'

r l .  W.  E .  RONE

Labd.ad-nas Seletka,1A67 L sarlariantM Selenka, 1867

ll,i.rathele : Dei.tnatl1, ts5a Holathwid san ton
(non Bfandt, r83s) Dclleciriaje, 1823

Bland.lothtuiaDe\c:hmain, iJ ar2nt..ldsenPer,1858

.a-ess.rofialiaDeichmann, H pdr.ldlis

r95E Sclenka, 1867

Marlnsiathuvld Dercllnann, Sti.hofus lzu.aslilata

1958 Bratrdt, 1835

Seql-othe/ia Dcicl\6.nn, HalDthlui, lenglens
tqrs Sclenka, 1867

?REsENr Drs!oslrroN

Hato thuvi a lP tdt r P t ona) sl1bg
nov. i t,vpe-spccies,!1dl,tr,,/ta
Itjtrtris S.mper, r868

tL (7ly"osr,dia) PeaFon, r9r+j
rt-Pe spc.ies Fktutaid bta'
/jdris l_orkaai, r775

J r eno t h ur i a D ci.hn ann, L,?adallo.i,t Deichnann,

: .  ! r :  L : .  .

:or i!re ::::.:

role oi :1.

. r r r ts  ani  l
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Halalhturia khhgihasa
v. ]{aicnzeller, r89l

II. attd Jleser,143

E. lnbri.a sclcnka, r8a7

.Sri.nof 6 /tg.las Sclcnka,
ra67

H. I a t hul i d il1 haL) i I i. s s clcnka,
r867

.ra. Pi@1s Selenka, r867

Halath lia (Hatotleind) Pe^rson,
19r4i t)Te sP€cics }I. at'a
Jacser, r833

.Y. (atslt rdHaackc, r8Eojt]"e-
spccies C. P/drttPrs Ilaackc,
r888, a jnnior slbjectn-c s]a
onynr of /ig?,ifus Selenka, 1867

1J. (C:r'srtP,s) Haacke, r88o

NEw rA:1:
1. drt hottuf eza snbg- to!
Urliattlz subg. rov.
P dtr*ifigothtuvid sabg. \a!.
Pla\Q.rcna sibg. ro!.
Sf4r/.1d'4 subg. no!.

TYPE slEclrs DlsIGNlttD EIRD
Eal.tht{i@ Pttis Selenka, rE67
ll. s.arla Jacger, 1833
1-a. /o/snari Delle Chiajc, r823
.r-L drtatrs Sc'nper, r868
E. disrlsfdrs SeDPer, 1866

Deichmann consi.lered that ol the species {'hich have been included it Halothwta'
., i-lriing Actirxol)fiea and. Bahadschia,'the most primitive arc undorbtedly those

;rh nt1merous, regular ta!1es and snooth, r€sular buttons' she continres a more

.i\ anced stage is inclicated by the presence oJ irregular buttons or deveiopment ot

::iett€s or realuctlon of thc inner laycr of spicules wlile tbe tables have become

. arioush' modifie.l '. This impties that the rosettes to be lound in certain spccies

:a|e developecl as a restlt o{ reduction of buttons rather than an advancement olr

:rancheil rois as Pearson considererl lt further nnptes, i{ this conccpt is correlated
r;ith Deichmann's ecotogical divisions, that the role of the tablcs oI other three

iimensional spicules is to provide a rotgbene.L body nlrfacc to give Jrictional support

:o the fossorial species, the dcgree of roughness or complexity of the sPicdes being

.e1ate.l to the dearee to \\hich tbe species is jossorial. ConvcrseLy, in the slecies ol

HaLath r;a (Se.Ie;hatlruria) (that is surfzone specics found in more exPosed places

such as rock crevices, and presumablY not at all fossorial in habit) lrictional support

is not important anct the outcr tayer of tables is tacLing leaf irg onll' ?lates and rods,

though these may be rathcr spinose b.rt in a sin31e planc. This may also-account

o r  i "  . i m p l r f r . , r i o  o f  .  " . o , " u l - -  i n  . 1 ,  - p .  - -  o t  H .  \ t t !  r . : h t t  t l t o  ;  H  ( 1 ,  I
' t . " . o , H . \ H  l ^ l h t t i a )  H  \ ' l a v t a l a  a  t n d H  P a ' n ' a E o l h k '  a  \ . i r h  f u g i L i ' "  t ' r r

not necessadly fossorial habits.
\ \ ' i , \  , " 8 . ' ;  r o  - ' o  o . - n r ' d  h r o ' r .  o r  c ' D i d o ,  i ' o  e .  |  "  r  ' r " ' ' n o '  r d i "  o  r h F

. o l ,  o  r "  . o d i "  i n  b I r o . , i r . g .  r h F  F \ ' p r  u r . r o r v d i ' e o '  F  c o m o r o r J  ' o d i c

/Declicets) on the rather flattened vcntrat surface and the specialization o{ l'art-like

."nsor1' poaiu (papifhe) on the archecl dorsal surface contrasts marLcdly \l'iih the

: r n d n | n l F n  i n ' " r - ' h  o . - o r ' .  8 " n , - L  " n . l  
' p , " i c '  " '  I h F  d F n , r o ' n i r o ' d '  / . ' 1 r o  /

yai"  rn.1 T,t)o"e 'v i  r  un-odi-ed Lodi" q. .  r ' ' rer ' l l  orpr rh.  L.dv '  . ' " ' '  L e



species apparently ' pioughing into the substratc dorsal side 11p through alternate
circular and longitudinal contractions until the middle region is buiecl' according
to Hj,-man (1955). This process is {acilitated by the attachment oi thc podia to any
solid objects. The anange ent ol the podia of Aspidochirotes therefore suggests
that they are not active buno$.ers but are capable only of pushing into or under
loosd sand, fragmentary sulstrates or bor ders an.l rocks, this being aided by the
frictional suppod afiorded to the bodl,\.a[ b]' th€ spicules. The degree to {hich the
species are fossorial is probably dircctly proportional to the degrec ol compl*ity of
the +icules they possess.

It must be mentioned that the lossil history of holothurians is little known.
However, according to Pa\rson (1966) the earliest irolothurians arc believed to be
extensively plated Iorms in linc \\'ith other members ol the Echinozoa, the most
pdmitive extant genus being Pldcathuria Pa\\son & Fell 1965 (a dendrochirote).
Unfortunately Pa$son only deals in detail with the Dendrochirotida brielly mention-
ing that 'no special attention has been directed tolvards the oUrer holothurian

Contfary thcreJore to Deichmann's conclusions, it seems to me more likely that the
iossorial habit, corelated lvith multiplicitl' o{ spicule form and with compact
aspidochirotid peltate tentacles adapted to sweeping the substrate en masse into the
mouth, evolved from the exposed rock-clinging habit coffetated nith simplicity of
spicule folm and with arborescent tentacles adaptcd for suspension feeding. The
taxon Sele hothurid with only plate llke spiculcsr together rvith tentacles of the
more arborescent fonn, approximating to that ol the suspension feeding dendro-
chirotids oI non lossodal or iugiti\.e habit, may thercfore represent the pimitive
condition. This Iine of reasoning follows closelt' the implication by Pawson (1966)
that the extensil ely-plated dcndrochirotes are probably the most pimitive holo-
thurians. The direction of evolution within the holothuiids is still not clear, how-
ever, so it may be that the condition ln SderrArrr?r/ia represents a secondary reversion.

It seems to me rvorthwhile to dr.a\l. up a hypothetical evolutionary tree for the
holothuriidtaxa (Text Ag. r)based on spicule complcxity. The speculations involved
here should at least folm a basis for future argLlment.

Clearly before the full sigtrificance of spicule Jorm as an indicator of:-fEnity
between the groups of specics can be rccognized much more &eld work is needed on
their ecology. This is especially thc case since many taxa now established arc subse-
quent to Deichmann's \ork and theh ecologt- has not yet been suficiently conelated
\rith her rather neat conception ol the ecology and tara of Dastern Pacific species,
a project I am unfortunately not in a position to complete. The optical properti€s
of spicules and their changes dudrg ontogeny also necd lurther study since it is lvell
known that in the few species studied the spiculcs ol juvenile, adult and sometimcs
senescent specimens olten difier considerably. It is nor known how longlived the
individual spiculcs arc; \rhethff they are replaced or modined \lith age.

As Jor the mnk which shoukl be accorde.l to Deichmann's taxonomic groups of
Halathulil sens]u extenso and the nelr ones add€d here, having regard to the el,idencc

t Ruilimertarl talrtes .re said to o.cur in a fe{ slecies sncr\ ̂ ! E. I,Sele,hathwia) moebii afi erind.eus
althouph I could not nrd anv in the lev sDecnnem availalle.
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126 F. W. Ii. RO\VE

aheady outlined, the varying de8rees of cliffcrentiation betveen the groups of species
and the present climate of opinion, I believe that a conseNative attitude is the best
one to adopt and therefore consider that they should be regarded as srrrg encla ratjrct
Lhan gekera as Deichmann (1958) treated them. Sincc Deichmann,s division of
Holathufia only Tlkasingh (1963) in his tust paper on holothurians, and clearly on
D , i , h m d n n q  1 d v i , " ,  L a " , o m p l p r F l \  a ' l o p r e d  h F  c i \ i " i o n  a r  S " n " r i .  l " v e l  i d " o
(1963, 1964 and 1965), though distinguishing two new taJ.a Hotrathalia (phakoto-
!hut iot  t to6J) "nd .14 iuothet( ,Pataal in!hp' . .  rJob4. rp ognircd , in r905).  oniy
Irenath fia Deic]dmar.n, as a distinct genus rcferring other Mexican species back to

To my knowledge no other specialists have yet cared to commit themselves one
way or the other with regard to Deichmann's di'risror al Ealothuria.

The body fo.m, spicules and calcareous ring of the q)ecies oI Actikolrga a ,
Bohadschia appear to lr]c incompatible with those o{ th€ remainder of speciii under
, o n , i d e r J l i o n ,  a . c o j d : n 8 l ]  n o  d r t e m p r  i .  r n J  ] e  h " r p  r o  . - e d t  r h e m  d -  a i y r h i n R  o t l e r
rhan \  ' l id gFne-d. Al-o I  har" "on,, .1ued ,o ta : |e. .  tabidodprya, or.r inzui" le,r
b. i r"  cvl 'ad. i ,  al  bool tonn wirh podid rc. | i ,  ted to rhe ambutr,  % an- b\ i r .  cal
careous dng. The only similarity to Iiolothuria it bears is itt possessine tables anal
somprimec L,uron- ar.pnLle".  In trulh I  rhink l t tuaaderyai,nai  . ' - . .  p 'o, .  'o
warant sepamtion at family level.

The following key to the supra-specilic taxa of the family Holothrlriidae should
"erve 1o pla.e spp, ipc of unknown po<it ion.

Spicutcs: very Dlmerous bEncltd rods, usualiy dichotomousty tobcit; tabtes,
buttons, rosettes, perforated plates hrzcl present

r'Spicules: tables ol some form ledly atways presentj buttons, roils, rosettes,
perlorated plates plesent or abserti dichotomously lobed roils, if present, then
only in combiDation wit-h tables, ,.u,r oD their own.

A n u \  g u d - d  b y  n \ " . d } , 9 - o . a l !  f i " , 1  p d p . - o - a n a  r , . , h
gerus ,4CTINOPYG,4 Bronn, r860

2' Anus not gudded by ive entarged calcincd papillae though nve groups of
shalle! papik may be present gcnus aoqAD,9crir.4 Jaegcr, rs33

calcdeols rjng slcndd and ribbonliLe with radiat plates sLorter than wide dil
Dtenadial llates 1iLcwise, the latter tending to be curvcil; podia restricted to the

. geDns LABIDODEMA.T Setenka, 186?
\ ' c a . a p o u . r i n 6 n o r F o  t b s ! ^ ' I  n o r  r b b v n - i r . -  r J  I " t  p t d . . . , s t o . e d o r

l !n8pr  t \an  w i , l ,  .  n tF- -J : 'd lc  abou.  b"  |  -s  lon8  d .  ,  r , l ^  our  " .  Lo  
" ro -  " ; ,o  

i , .
cwedj podja in the lom of locomotor] pedicels on tlrc vent.al surface vhich is
oltcn flattered, dd hore or less sensory conical papltlae on the dosal suriee
which is often arched aeln HOLOTItURTALimacns, 1767 4

Sticlles : pcdonted or thorny rods or plats, tablcs said to be Fesent in some spccie
but iJ so ahays r€dlced h fom dd spareely distribnted in the body wall

E. (setenhothutto') Dei.hnann, r958
4'Spiclls: tables always present, usually well dcvcloped, alone or in combila

tion y'it! buttons, pscudobuttons, rods or rcsett€s
S - i ! u 1 " , .  d b - . .  J w o |  p r F , n  i  , o r L i n d . r o r  b r L D  - , o " o r  r o . , r ' , "  L e v r ' . \ . r n

buttons or pseudobuttoDs 6
5' Spicllcs: tables always

buttons, no roscttes or rods
prcsent in combination with buttons or pseudo
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-
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Ilent i! combination {iUr roscttes j no rods in tlre bodv wa,I
i: Ebl6 preent in combhation \.ith rcds in thc boity rva11, tabtes
E i lEed.  G"  dd  $ne or  roap-orp  h-€hr '  s rh - r  ro  n ; "d  a r  tbp  r iD
E m a Ies spin6 which fom a siDgle or dolbie maliese cross {he;
.bose; Do roretts H. (senberothurla, Deichma!,r958
6uD! '$ i lb  Tdu,F .  d  -  anr  moderdrF t )  5  gb  o-h jgb .orp  pnd 19
s  i tu8  a  ma lFsp  ,  ro . "  s l "n  \  . spd  io  4  above

H.  (Hotodp imot  p .d .  , - r  to t4
:  Eb l6  b ,ep  a1d duasy  r iL .  sp i ro5 .  \FU-cFvFIop"a  c rs  j rs  r ih  F
op to gire a cup and saucer ' appearance to the table in latdat view.

b to moderate height H. (AcdflthotroDezo) s\bl. no!.
d6 ar€F pr6e;, with row, nodcrate or Gh''";;#;;;tii;
--.d "TP 

spines, disc lsnally squ&ish or octasonal with a-larse
Lru '  i jom ho,  aX-  o ,  hs  - t r ;mdrD8 \  rh ,a ib

lb €trd cros Eiviog the disc a v€ry chaiacteristic appedarce, thc dm
iE s6th oi spinose, flat or slightly tnmed !p to give the tabte a , cup

-c' aTEt in late€t viewr buttons usualy pr6ent, mrely totaily absena,
E-brF .  oa l  sn@,b,  -  -ugoy  o .  ! " . ioda  v  i r (omp e , - ,  -  

"ven  r ,a . ,  "U ro
bs sitll lateral lobcs, complete buttons nsually with three to six pairs ol

Il. fstarropora) sub6. nov.
t&atres: tables always pleseni, vdiously ilevclop.d, ne"; ."ith tie ce;t."I

$e di{ crucifom iD shape i buttons varioudy ;eveloped or totaly absent,
$bFM6  DrsPn t

tabl6 present alorc, blttons totally absent.
q'se,."r*, *.r* *:". ,;;."6.;"i ;;.: -. ,. r,*.;, .

: el,l6 F\€ys very relluced, rarely absent (piobably only in badiy prescfted
tEL!=cl, dis ovoid, usua.lly vitn rwo to forr hotes, spie rcduced ro o;e to tour
hE c short spins.

9

. H. (Paf,fliigothuria) s\bs. aov.
to'Spicul6: tables with well devcloped mttiilocntar disc and tau spjre with ;

qrdar na Lb- bd.F arr or- oos M oo,t- JLJr- di\e,gms 
"r 

$; ,.p. .a.h
qEEg to a point, smaller tabt6 also present vith shorter spire olren r;duceil

- -  
bG lo  rour  LnJb.  ̂ r 'o rp  p  - ty  td .kd ts  H.  ( r renothu t i t ,  DF i ,  bm"D, . .  ,958

a+-L-  Eb l6  v " . io  . .1 r '  aF \dop,a .  aF\ r r  modDed i  10  houo$ t "n - ,bared  sDheres :
h t u c s m o o r b . - e 8 ! l a , v o - i r F g . t d . t y d - . p t o p . d . o c - n i r - , - d . ' .  .

ri'Spicuis: tables atMys stro{gly developed, sometime morlitreil inio holow
b6dted spheres, buttons always knobbed or rugose oi moilfieil to fom
h2loF fenBtraied efipsoids

Sti.Eles: tables lsually weil dev.loped, the nm ol djsc not spinose: buttons not
rEred, {dFr 'Tc f ld r  a . t  r t . in  \  th  o .$ . i r t rou t  J l  r fpdFn l  m-d iJn  to lg r .  , lmar
i&", o!!Iin^ "gx 1-o- r"Crla

i:'SpicDl6: tables morc or tess well develope.l, disc usuaUy spircsej buttotu
--€!ld.or twisted, never taticned, ]&king my appe&arce of a median tolgi_--d@r ndg.

tt :ej-l6r tabl6 well devclop€d, disc smooth and rounil usualtv vith ten or dore
a-iph€ral hol6, spne o{ modefare height ending in severat small spines; bunotu
nd, tnin, flat, very rarely vith a few knobs, an aDparent median lonqitndinal
t te  o  p"p . r .  !b ,a  b  .x  p"  , "  ,  I  rc ra r i . , .  \  . , .a i i  t ro i . .  u ,hons  r "g ! t " ,  o r
=egdd in outline

r3

E, (Plotyperona) s\bs. non.
' J ' S o , . u l c s  L b l . 5  r i i v  s r o . r .  d E ,  - n o o r h . . q u r r - h  .  o . ,  . " ,  u ,  .  r ' " i  r , -

: i e t t  r . 8 ! l a r  D p - i t h F  b  b  -  s p i r r  o t  n o d p a ,  h F i 8 o  " n d i n 8  I n . . l . . , r  o f
:aatl spines; buttons Dot tlin or nat and tacking any appearance of havins a

: : ' : - b f l 8 b r o r  r  c  l p r  L  b % , L r c d  J e " i t u  , h - d r M c ' . . o  r h ^ d i ! - , o p n r o i  d r . ,  d i a a , 1 " , ,
D----ire: dsc dEmerer, trish: > Ltisc diameter
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medim longitldinal ridge, DslaUy witl three pairs ol conparatively largc boles,
dd reglld in oufl|li{e E. (Th!nios!ci4) tedson, r9r4

Spicul€s: tabls not strongly devcloped, rin of disc usually spinose, spie 1oq ending
usually in a ring ol spine or cluster ol spines, tablcs ooasionali,v dcgenerare or
incompletei buttos nre8xlar tlough not tlisted, usuatty \rjth three pairs ot
holcs, or else incomplete forming sma-U lobed rosette liLe ba$

E. (Mertenstothuria) Ddchmdn, re58
t4'Spicules: tables always veU developed, rim ol disc spinosc anit either flat

or tumed up to gn€ a ' cup dd sancer' aspect to the table itr latfal view, sfire
of low to modeiatc h€ightj buttons often incomplete, tvisted or in thc fom ol
t -cuJob l t lo .s

15 Spicules: tabtes clumsy, disc weu developcd, im spinose, ottcn tumed !p to sive a' cu? and saucer ' 4pect to the table in latenl view, spne bw to moderate in
height, lsrally tdnilatiry in a riDg oi cI$tei ol snall s n6j psendobuttons
abudant, smooth, uslauy ircgnld and oltetr reduccd to a sinstc tuw ot three or
.ou-  bo  - . .  o . .o5 ,odd ' l v  burorc  ou  ,c ,cs , t . , r  

" : ,h  \ , .  ^  pJ iJs ;  ,o l * .

r5

15. spicules: tabres not c1..-"y r,.r .""' d"""r#jH":1"'i*ffi13";*til '*
not tumed up, spire ol modcrate height, tcminating in severat short spjnes rich
Aive the appedace of a maltose cross when vicwod ion abovc: buttons lsuallv
. . J r p  s n o o b ,  $ ' t l  I n r e ,  r o  f \ c  t o i r )  o t  b o t , . s . . f r e r i r  o n p " - . . o r . - i n 6
twisted and idegnlar IL (vaneyothuti.\ renhmann. r958

Spiclles; tables always sn lle and nregula! with rathd spinose disc $,hich may be
somcwhat reduced, spie low, 'noderate or high i buttons simpte, quite idge, a.tways
wjth numerons small roundcd or poilted tnobs giving 1.he button a rugose ap!c;-
ance, thie to ten palrs of holes which somctimes become obliterated bv ihe
L h i '  { F - i n g o r l h  D U h , n  H .  ( H o l o t h u r i d )  r i i n o - r . . . , o 7

16l Spicules: tablcs either modiled into fenestrated spheres or more otten simDte
inc  s -U dpv- lop-J  d ' .  "m,  o th  o r  sp  n ,  ,F  o -  L"obb-d .  o r -  r ^s  o  h  BL.  b  I  r i
wifi large or moderate-sized knobs, ncvcr with numeroN smatt knobs qivins d1e
bu i 'on  d  ru"os-  app"ar  ,n .  p  F ib .  5 r  , t  h  o r  mo 0 .o  .n ro  I  o  t ,  *  ;n$mt-d

17 Spicnles: tables with disc usually knobbed, slire lor', beding nany short spires
$iich de sometims and closely crowdcd that thev mav alnost
e i l b r ,  o  F ,  u - p  1 b F  J i -  r o  , " t n o b . ,  r r , r g n o i r r - d , . ,
thus  ro tu  e  .  l -n -qhr ' ^d  .p l -p r - :  bu t ' ,  r "  "uJ l l y . ,aJ t ,  q  rh  r  rBF I .  C  t r ty  . r
iregd&ly ananged Laobs, geDemlly tbee to four or more pairs of rclativetv
' d d l i  b  r e s w o i . h  n  )  o e c o r  F  

" o n ^ s h J ,  
o b s . u r " I b r ' , p i z - ;  . 1 " t ,  e -  . r . ^ r " .

r 8

Ii. (Cyrtiprs) Haacke, rEso
i7' Spiculcs i tables stout, weil developed, s?ire modorate o! higb, n€ver modified

irto hollow lenestrated sphda; buttons eithcr siDpte with i[cguld klobs of
modemte size or modided into lonow ferest.ated etliFat3

Spicules: tables well developed, disc smooti or spimse spic
high, usually teninating in a ctnster of small spines, tabl6 Eil
smooth aDd taperinE to a point giving the whoie tabte a
usualiy also prcsent: bdttons eitLer simple witb ir€gda,
or modilied into hollow fenGtr.ated euipeiils: etetE-
usually possssing morc or le$ eeU dg-dry€d

E ry:S
18'Spiculcs: tabls wc1l developed, di* sm@tl, ofte! sq@ii i! ddr_ +,re

ol moduate height or high, teninating in smal spir6, Derer poDted and ta.k
Like i blttoE simple {ith moderate-sized knobs or aodifierl into bolroF feDetEteil
e lUpso d . -  tu ,  

" - -ous  nn8 ne \  " r  s  I  b  : r  )  iodr  dF^r  o t  posr -n^r  b i tu .  a rp  p rc looBr -
Dors  o l  uF ad ,J  i  ra ' . .
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Spicules: tables s.ell developed with smooth disc, spire of moderate hejght or high,
temnatilg in scvdal small spines; buttons sirnltc, vith moderate+ized ireg!,
larly ar@ged knobs and tlrce to six ?ans of rclaiively ldge hotes, buttons ntver' o - J ,  , . o  n o  l o . .  F T - r n r , . .  a , t t . o . . I!, (Mettlt tyto) snb-.. nov .

r o  s J  u - q :  , d L , . r t u . o  r a :  b  r o ,  I , o s  F . , F r . . . - .  
" t i p $ . . .  ; o ; ,  r

fe\v sinpte knobbed buttors nay be present E, (Mi.toth.le) Bteft, ta35

cenus BOEAD,SCH/,4 Jaeger, 1833

(Text-69. 2)

a: iadsdL ia  Jaeger ,  r8 j3 :18 ;  pannhg,  10 .14 :35 ;  Cherborn ie r ,  1955: r32 j  ^ .  tL  C lar l  &
f. \v. E. Rosc, re674 : ror (T_v!e spccies D. nbnarate Jaegir, rs::; desigraled by
Pearson, rgr4 : 164).

:  , o d : p . t  t  r , , a  / , , , . , , t  B f . n l  r 8 , .  4 o .  r . . -  . 1 - . i - 5 c .  \ ,  r . a t a t t L  A ! . 1 J r ,  r S , s . J v

9s-e9).
. . . : a ) . u ,  a  t b . 4 i . , . o  t l b . , 1 t  4  4 : u . . p J . , r  i n 8  r . , o .  . o .

, DrAcNosrs: Tentacles zoj pcdic€Is usualy scattered but sometimes anangeil in
three rcws on thc ventral side, papiilac or papillae and pedicels scattered o'n the

rrc.2. Bahdrlsthia narnantd Iaeg.:t, r8:J. ll.Nr No. r9j2.4.28.r55, creat Banier
Reef, len8ur r5o mm. (a) ]lid dorsai ndiai and adiaceni intcradiai Dtates oI the
.dr . .Fouc  rL  g  rJ i  r , ,L  t  / . t  u lFs . .o .  F  do6" l  " ,  d  \ "1  .d  boJv  $a I  

"na  Dod ia
r . . . - " ,  r p v  T l - . .  l  . o r L J  n d o . r r n  r o r ( t a n c  r . .
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dorsal side; anus sometimes surrounded by five groups oi papillae but single calcified
aIlal papillae (ana-l'teeth') absent; body walt muscutar and thick (wiih a nean
thickness of about 6 mm. and a range of r-r5 mm.; all measurements from oreserverl
spaimr. l  .  . ic -roJera  ̂  ro L Be. up ro 4oo mm. l"ng: "r t ,  , -eor_s r ing . t iong. r  el l
developed with distinctly scalloped anterior margin, the radiaf plates aLout twice as
big as the inte adial plates and with a median anterior ampulLrv notch. the inter
r a d r a t  p h r . . , v i r h  r n  d - r e r i o r  r o o r h . i j \ p  m e o . d r  p r o j " . r i o n  r h e  i n i o r  b p r s e e r  r h p
plates sometimes imperceptible; spicules consisting ol simple grains or strod dichoto_
mously branched rods, rarely spinose rods or both, tables and buttons o. elaborate
prares rrrxrrl present.

OrHER spEcrEs tNcLlrDED: Bohtldscbia aryks Jdeg.i, r8:€., Halathuria biittata
Mitsukuri, rgrz; B. cozsteaui, B. dlaschi C]Ilerbonnter, rg34: H. yaejfei, H. hoeltriheyi
Semper, r868j H. p&/ada!'a Selenka, 1867; H. simitis Sempcr, ;EAS: e. 

"tul"itriC\erbunnip-,  rooJt H. .hh,ubn Qnny N L,a;ndrd. t l . t . t ;  H. inu; , :nn, H. i t ie". i .
Semper, 1868.

REMARKS: The spicules found in species ol tl,e genrls Bot@dschin vary ftom small
oval non-pedorated or perfomted grains to short, dichotomouslv branched ro.ts.
r i th ,he pxrept ionq ol  B. B,acfci  (qempFr/.  om rh" I  do \ \" . r  i . . , f i .  , ; .c_Iuoi,  e
rhe R"d Scd ano A l , rr . r , .hcrbonniFr l ro rhF R, J SeJ, {r  i "h oo--m" ;r  adJiLionl
p F . u l i a r  r r q L r e t . n d p , d  . p i . u l " " .  T n e . r u a - a r i o n o ,  r h p  - f . i F .  d e p F n d "  E p r F r ! t . )
on the complexity of branching of the rods.

cenus nC?lNOPycA Bronn, 1860

(Text_fr8. 3)
MLelkria,Jaeget, r43 : 7j Selcnka, 1867 : 3roj x{tsukui, rerz : 43 (Noa Mrrr,/ra Ferussac,

E. (Miuathek) hart) Brddt, 1835 : 54.
Acti^o?!6a Bro\\, 1660: +o3 (replaccment name fo! Illueueiia Jaeger, r833)j Dei.tnann,

r93o : 79; Fisher, rga7: 644: H. L, Clark, r92r : r88i ?anning, 1944 :45; Cherbomier,
1955: r35j. Cl,ark _& Rovq 1967@: ror. {Type spe.ies Mue eria ahirrite; laegea rs33j
desigrated by A. M. clark & F. w. E. Rowe, 19674 : rot.r

Holatkvia lA.tituo?yga) | ?eaFon, r9r.1 : 169; panniDg, 1929 : r25.

DrAcNosrs: Tentacles 2o-3o (usually 2(} or 25); ?edicels usualy arranged in thr€e
more or less distinct rows on the ventral side, papiJlae only on the dorsal side,
scattered; anus with flve distinct ca_lciied ana_l papiltae (, teeth, ); body wal simi]ar
to that {ound in Bo,4ddschia; sae as Bohadschia; calcareous dng similar to that lound
in Bahadschia: spicules consisting of rods, generally more slender than thosc of

r B o '  '  ( r 8 u o r  d d  l o r  l - , j g r " e  d r F c r o . i i s - o r  I . t . a a p y c a ,  \ , t -  p c - r . o D , o . a , - D d  p " d d n s
, J 9 J 9 ' . b o r b  d " s € r  c t c d  h a l a t h " ' , a  q i t i o , i  a '  , * d , 9 * , p , , , . 8 r r . r " t u . " D ,  F " .  t b - b d r J i ;
sm@ f i .  r t , r '  a  r as  no t  i nc l uded  L \  Tacee r  hB r r t n
n , . .  * " q  u  c - r b - r . i n i - -  R t i , :  l ; 7 i  * ; q " 4 | " a t t :  

\ ' 1 \ n / t  t t ' P  E o  i 4 ! d r ' p d ! ' o ! n '
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a,

Fic. j.. Acrinoplga e.hinites \laegd, r833). B.M. No. r93o.7.30.90, SeycheUs.lenEth r5o mm. (a) Mid-dorsal ndjal dd adjacert intemdiai ptat; oi tL 
"j"_.;;:r i lg :  {b)  dd r . r  sp i ,  uhs , ron ,b. .don. t  a , ,d r ,  nrrJ t  body 

"aU " , ,d  podic, , -D; . i l ,c ;
Th" sc- tF ae.cures ro IM ror  tar  dd o. r  -m.  Ior  (b l  dd r . , .

Baha1l.s.chia, 
_ilichotonausly 

branching not so profuse, spinose roils more commonty
?resent, tables, buttons or eiaborate plates zrrrl present.

OrHFR srFrrE" t \ \ taDro:  Muct t f l ia  a8ar . i . i  SFlenk:r .  |8b7. ,  Act inaf , rpa t )a, tn_
ua hi...A.. a".a pdnning, ra.+1r \.f. ktaniru la.g.r Sj.': Ultottnria i""rriiri,
n.  mlt .art \  euot d. C.!rmd'd. t \ t :14. obe:a S"l .nkr.  r8b7t A. palauen,b pannins.,
r94; M. ?lebeja, Selenka, al6j A. senatirlens, pearson, tgo5. 

'

I R t v { R K c :  I h e  < D c r i " \  a I  A t t ; r c b l g o  a 1 . . . p a r , t e d  f r o m , a , \ o l h F r b \  l h e  I o r m
dnd__complcrr iy ol  lhe rod-.  qn r ' l  grains l ix" rhosF found h Bohad,chio arc vi llual l )  ab.eni and the foJ- aje Be."r" l ly long.-.  6j ,1;u.1, mojc slend.- dto lF,.
Droruserv bmnched

The rpn-rar le nr,mber i .  rqur l t \  rbour 2() thou8h i l .  agd.r i?,  , ron rhe \VFsl ln. t iJn
rPgonand A.,nau, ia4a trom rhF Indn-\  estpd"i i rhJVe/5 2q, being di- lhguishpd
from each other by the cliflerence in spicule complexity.
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F. W. E. ROWE

GenDs LABIDODEMAS Selenka, 1867

(Te*t-fie. 4)

DracNosts : Tentacles 20 ; pealicels and papillae generally confned to the ambulacral
ale.rsj no aPparent anal ' teeth ' or papillae; body wall soft or leathery, Jairly thick,
about r.5 (r-2)mm.; body cyliodrical or vernilom; size moderate, uptorsomm.
long; calcareous rinA bbon-like, radial and interadial plates shorter than broa-d;
spicules usually Iew, tables scattercd, variously d€veloped, either with disc reduced
and spire low, ending in a dng of spines or else disc well developed a-nd spinose with
spire o{ moderate height and usually also very spinose, buttons when present smooth,
ilregnlar, often incomplete or deformed, sDggestint clumsy ' C'-shaped bodies,
minute cuFed rods sometimes present.
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Frc.4. Lo.l)idadem6 setuP%iaM Selenla, i867. B-M- No-1955.ro.r4.48,MaLliv6,

. brytlr r9o rm. (a) Mid-dcat ndiar dd adjamt hteradial plates of the cal@us
riry; (b) @d (c) spicules ftom tle do$al md ventral body wall aDd podia r€spectively-
The s@re maslre 5 mm. for (a) and o.r nm. Jdr {b) and (c).



OTFER slEcIEs INCTUDED: Labidadenas ameri.canumDeicht\afin, ag39; Eolothuria
rugasa L]trd\ ig, 1815.

REM^RKS: Until now only two species were considered referable to Labidod.mas
these being Z. semfelidn m fto'J. lhe Indo West Paciic region and L. atu licanum
from the East PaciAc region including the Calapagos Is., according to Deichmann,
1958. However, I have no hesitation in inctudrr'g Halothuria rugasa, another Indo-
West Paciflc specics, in the list of species because of its body lorm and the struc-
ture of the calcareous dng. It can be im ediately separatecl from the other two
species by the form o{ its spicules, these being extremely spinose tablcs with spinose
spires of modente height and smooth irregnlar buttons. L. americanwn, vlich
H. L. Clark (1946) considers is possibly not congene c with L. semqe d.txaah, :.,as
delicate tables with a more or less complete ng of holes to the disc and the spire
sometimes reduced, while the twe-species has stout tablcs with long spines on the
tip o_f its low spire and the disc reduced or absent. A Jew deformed brttons are
usuauy prcsenr.

Seven other nominal species have been reJerred to Labido.te%as, ']amply
L. egestosxuk Sllriter , rgor, L. dubiasum L.trdwig, 18? S a\d L. sel,enhi!:tn1,tm Semper, 1868
all of which H. L. Clark (rg2r) considered to be conspecific with L. sanperianatn.
L. feltina.t{ (Ludwig), 1875 $'hich Deichmann (1958) considered to be conspecific
wj.th L. sem,eTianutn. L. leucaius ar.d L. negtrectunt Haacke, r88o, which Panning
(1929-35) considered to be conspecific \\ith Ealolhulia ranecaria Lesson (serrs]o
T\'el) (: hilla Lcsson according to Cherbonnier, rg5r) and, flnally L. Punctutratutn
Haacke, r88o, i{hich Panning considered to be conspecific with ,ry. Pardalis Seleaka,
t867.

Getr.lJ's HOLOTHURIA Linnaeus rt6t

Halothwia Li@ae$, 1767 | io89j OpnnoD ao, \921 : r7; Panning, 1929 35 (nan Eat tharid
Linnacus, 1758 suppressed). (T}?e-speci$ H. trcw4la Limaens, 1767 l\ot H. lyemuta
GuDnetus, 17671 : rt. IrDrrosa Gmelin, 1890: validated, Opinion 80, r9z4 : 17 rE).

Thelenala Brandt, rE35 : fi lnoa Thelenata. H. L. Cldk, rgzr : r85).

DrAGNosrs: Tentacies r7 3(), usually 20, pedicels and papillae variously armnged
on thc ventral and dorsal sides respectivelyj anal papilae variously developed or
absent; botly wa1l ver]' variable; body form showing a wide nnge, vermiform,
cylindrical or with ventral side distinctly flattened and'sole -like, do$ally arched;
size ranging from small to large, even massive, up to 45o (? 600) mm. long; calcareous
dng more or less well developed, usually with radial plates two to three times as
Iong as the interradial llates, the antedor margin of the ring rarely scalloped, the
postedor margin undulating (except in subgenr s T heel.othuri.a wl\ete the radial plates
bifurcate posteriorly); spicules very diverse and variorsly developed, tables present
(except in the subgenus Selenlrathuria \',.here tables are absent in tve pecies out of
seven and in the other two are said to be present but only in very reduced lolm.
In this subgenus the spicoles comprise usually elaborate, smooth, pedorated rods

R E \ i I E w  O F  H O L O T I { U R I  I D  A  E



J n d  p h  r e ,  o r  s p i n o - a  r o d c r .  b u t r o n s  D r e 5 e n  o . r b r p n . . - o 5 F  a . + l n d . m n l l b r l n c h e J
roos somehme5 a_tso prescnt,

[The sequence of the subgenera Iollor dng matches that of the key.]

Subgenus SEZONKOTtURtA Deichmann, rg58
(rexffis. 5)

s/r,rop$ (tart): Selenka, 1867

":"il l '1'".lTi, ; i, l l l, l i; " ' ' '8o8 Ld$L '88{ hr"u.";i -arD"n ,885
5./.z,ln//','m Do.rnam. '9je , 3ra gp"-,1,",

,  e 5 o  :  r , , , . , n ^ r a . ,  * * " * " , : l l : , : ' 0 , , ' ' , , , o ,  
a  5 , e , b " . ' 8 o z :  d - " i s n a ' - o

. D,Ac\o-! . :  Tenla. les ro.pediLelr  rroudeJ bu. morn or le-.  Lr i . r in.Llv a.rdneeclrn tnrm-io\\-  on Lhe \Fnfra'  .ole ,  I ,aDi l lae .ral l .  nu-"rous, " . : r ,erei  aor." i t r .D o d y  w a l l s o l  .  r o l  v F r '  r h i ,  k .  d b o . r  r  t r  J r  m m . : L o d J  w i l h  F a r t " n F d  1 " - t r a l . , o t ; ,
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and arched dorsally; size moderate, up to r5o (rarely 2oo) mm. long; calcareous dql
with radialplates up to tbree times as long as the intenadial plates, the latter usually
with the outer sudace sli8htly concave; spicules consisting oJ ?edorated or rugose
plates oI rods, tables rare or more often totaly abscnt, when present (two species)
always in very rudimentary {orm and sparsely distdbuted in the body wall.

'Ornrn 
sprcros TNCL.JDED Hale'|huli.a eri.naceu.s Sen;lper, '868', H. glabertima

Selenka, r867i H. moebii L]td\,tig, aEU; H. Parua Krauss (in Lampert) r885j
H. ?aTtaaa artensis Caso, rg51: H. theel,i Deichmann, 1938.

REMARKS: The splc.oles ol Sel.enhatltulia fall more or lcss into t$'o categories.
Either spinose rods are present, as {ound in I/ . (S .) Lubrica ftom t]r.e eastern Paciflc
area, -H. (S.) Paraa ftom the western end of the Indian Ocean, E. (5.) gkbenina
from the West Indies and d. (S.) moe6ir. Irom the Indo West Pacifrc rcgion, lvith
rudimentary tables found sometimes in -d. (S.) moe6rl, or else llattened plates and
rods, as founal in -r1. (5.) ?artauaUanensis and. H. (5.) tkeel,i trorJ' t]r.e Galapagos and
west coast of Mexico, and. H. (5.) eriwzceus ftom the Indo West Paciic region, with
rudimentary tables preser\t in H. (S.) erinacelrs.

The species in this subgenus are distiryuished lrom each other most easily by the
shape and degree oI spirosity oI the rods or by the shape and degree of perforation
oJ the flattened plates and rods, an additional factor being thc occuuence of tables.

Subgenus SEMPERO /IIURIA Deichmann, 1958

(rexffis. 6)

Sticha!rc (G!tunachirota) Brandt, 1835 : 5r (T]?e species S. (G.) .t r/64rs Bdndt; desig:iated
by A. M. Clarh & F.lV, E. Ro$c 1967, : ror; srppr6sion ol subgenenc mme simultacolsly

.Srt.rolrs (part) : Sele*a, 1867.
Halothroid (part): Sete'tra, 1867i Scmper, 1868; Ludvig, 1875j Panning, 1929-35.
Seq?clotheia Deicnran, 1958 : 3o2 (T)?e species Holothwia lansuens Selcnl€, 1867; desig

nated by DeichDdn, 1958:3o3); Tikasingh, !963.

DrAGNosIs: Tentacles 20; pedicels more or less distinctly alTanged in three rcws
on the venhal s;de, palillae scattcred dorsally; body wa]I soft, not very thicL, about
z (r 4) mm.j body rather slender and cylindrical; size moderate, up to roo-r5o
(rarely zoo) mm. long; calcareous dng quite well developed, radial plates up to three
times as long as the intenadials; spicules consjsting of tables in combination with
rods, the {ormer with disc reduced or absedt, spire high and tenninating in a le$'
spines which lolm a single or alouble rnaltese cross when viewed {rom above, r'osettes

OTEER spEcrES rNcr-uDED: Slicroy'?rs (Cymrcckilatut) ciner&scens Bta1].dt, \835;
Halothlllia f.a1)am,acula.l4 Semper, 1868; H. inlitans and H. surindmeksis Lnd\\ig,
1675

REM^RKS. Hol,atlua a (Sem?erathulia) cinerascens nd H. (5.) fatatndculata ftalI'
the Indo West Paci{ic region also H. (5.) suvinatnensis ftom the West Indies
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ffi*ffi
F1c.6 .  Hata thwia  lspnpaoths ,6  su t i tuu"bns  Ludwig .  r8 / r .  B .M.  \o . ,g re .2 .22 . r8 .

Gl/u! tc. w€i hd,e, tdgrh r,om. (d) Mid_d6al lddidl dd
aot@nt Drcrrdal ptaLe or rtr caler.ouq ring: (bJ aod f, ) soicut,- rrm rbe do_$l

i3 l:"q.r *9, warr od podiJ rep.urivery. rr," !"a- .i*,*" 5 *. r.. 1,1 _J
o r  nm.  ro .  (D l  dd  (c ) .

possess spinose rods, those ol cinelasceks djlle'iLngftori.f.aramaaial& an s ,linarnensi.s
.in being 6nely s pinulose \a hilst /larond ctr.lak and sutinanensis ha\e rods wirh fewer
butmuch larger spines. H.(5.\  tanguen,ha,, .accordin8 Io Deichmann (ro58),  SartcnFd
smooti rods rhF rod" usudlly hdying a maJginat row ot holes. fne cicunrropicat
specres rJ.  (5.)  lnt tans appcas lo la.k rods in rhe bodv wal l ,  poss"ssjng rabtesand
only tlre supporting rods of tbe podia.
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Gext-ns 7)
'frct@g 

Jaegct, 1833 : 24 (Tpespecics: Halathelia edtulis Lesson, rE3oi d€sisnatcd bv
'If. L. c1aiL, rq2r : r84); A. L Clark & F. $/. E. Roi'c, 19674 : roo (Protosed suppresslon)

tlokthtuvid (p.tt)t Lesson, r83oj Jaeger, 1833; Poutales, 185ri S.lenka, r867i ScnPe!, 1868:

Lrdldg, r875.
Sti.ho|us (pdrt): Scle*a, i867.
Holotiurie lHatarl)i.tua) Pearsotl, r9r4 : r7o {TlTe4pecies ,?olrrrbvia ataa JaegPt, ta3Jt desig'

natcd by Pearson, 191.1 : r7r).
H. lEotothe/id) (part): Paming, 1929 35.
Ledbi.gathtqia Dei.hmeh\ 1958 (Tyte species -aJ. arl@ Jaeger, r833i designated bv Deiclmam,

Edladeihd: Cherbonniet , 7964.

DrAGNosrs; Tentaclcs 20 j pedicels in thrce alistinct but cro\tdcd ro*'s on the more

or less distinctly ' sole 'lite ventral sudace, papillae smal1 and irregularly ananged

on the alorsal surface; body wa11sojt, qldte thick, usoatly 2-3 (r-5) mm.; body almost
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F&. 7- Ilotothltli@ lllaladeitua) atva Jacger, 1833 BM. No 1886 ro 2 r7er7r,

Am;oina, lcngth r2o nn. (a) Mid_dorsal ladial dd adjacent intenadial plates ol the

ercareous ring; (b) and (c) sPicules {ron the dorsal ard vcntral bodv vill dd Podia
lesrectivelv. The scale measures ro mn for (a) and o r nn ror O) ,nd (c)

R E V I  I ' \ !  O I T  H O I - O  T I I U  R I  I  D  \ E

Subgenus EATODEIMA Pearson, r9r4

a

b
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.y l indr ical i  - i le modfmte ro lJJgF. up to J5(),nm. long: cajcareou" r ing quire srour

I:$:: ::J;i;''^ ;:'.'iJ: j:ffi.l'"I;#*:jJT j"j:TS*"il:,fi:t* g*:
lonning a natr.se cfo-s 

"n.n "i.wed from above. ,, r"i" n, , ,".1d 
".-.pi".."i "a 

-present in the body walt.
OTlrER spEcrEs TNcLvDEni Eohth ria,6301.H. no,;d.!tna por,n,ris r8sri 

" ;l#'ll.,lil"l"ljiiu:,,i;";',X";,ii';:i;
retenKa.  t607i  H^lathutQ t r " ( : .ana Ludl"" ig .  t875iH.  p IaSctenka.  B;  7;Hat^deinast c,+i Cherbonnier, 1964.

R!M{Rrrs: ThF spc. ips ot the .utgenu. Ha. lodcirna are ,nost rpadi ly disr ingui lhed

J,:il"i:*:$;*:l[ff ffi : :';i5il' el LhF ro.e1'lcs rbese range rrom sim p'.

;;* il#;"',;1"/H}',;,rit'i;F''"iil:xf i" ilI'll: l":l [1fi
rosettes arc {o.,"e.r by ,n" .""".",oo*" o, lif;ilr"fiffif; Jf;}"ii;'J'ff:: .,T:rods. 

.Thc 
iaDle: are not v"n v-r iabh: rhoqp of H. (H.)."r i .aro t"na ro aev. i ina mucn moie.ompl. te di"c thaD u.ul t  wit i  a Deriphcral  r ing ot hote..

Subgenus,4CANTI]O T RAp E ZA1 s}bger.. rlov.
(Texffrg. B)

(lypr spEcrBs Eal,othulia pyxis Selenka, :1862; here designated.)
Holathqrie (ptt): Setdk4 1867; Sempea 1868j Lndwig, 1875.

Dl , {cNosLi :  Teo_ld,  les 20:  pFdi ,  e l "  i rc$ la {v  Jr f "  ng.d on rhe ven, .d l  . idc.  Daoi lae
:Ty 19. ' : -8"  

and .o i (a i .  anansed i r re$rdrr \  or  th"  dor .dt  . ide;  boov wat j  so. r .
:T-ly i1.*, 

.suau).. j . .(2 -q) mm.r body atl l .o-r .vundri,  J bur renrralty.ometime.
-arrFnco and .ot r  - t jkF.  : iue smal l  to  tar8c.  uD fo l5o mm. long:  ca l . r .eou.  r ine. tou . mdidl pta rp. squJri"h, up ro r * ice a" Iong a" rrr. Lr"nadiat.;  !nic"i . .  . ; ; ; , . ; :""
or raDrcs. 'r,omb,nJtron wirh -oscr{e.. rabte, usudll} Ia ge Jno ciursy with *e["opwp'oped lDjnosF drs. and lo\ to hi8j. jpirp. thF rirr of Lhe di-c is ofren iuLn.d uo Lo
SrvF Lna Iabtcs a .up dnd .au.Fr appcdra-n.,  in ldrerr l  v iF\v in .1aU .De, imens
l:  luvenl lesl  lxe lables wi ib a hj8h .pire and.mool l  r imlrpd Jisc

rio_rfiER 
spEcrEs rNcr,uDED.. Eolothur.ia coluber Serrrper, fi6g: H- hubarli L\dwig,

^ 
REv,aRKS: TtF rable. of Atu]1that,ap?ra resemblF lho-. touncl in I csonothutia

r,rcr.nma0n, to5d. Ho$evFr ihp prcsencF of ro.nt lcs inslaad of i r rcguldr osFudo_ourons sFpal J le!  t j le t$o lubgFrerd inmFdj lrel) .  Thptormot rho.a-blesseparales

comDmarron ot taDles ancl rosettes
The three species are quite easily distingnishecl {rom each other. H. (A.\ hubani
r Greel. Aihthodes: t\omy, tfrle.a: a tabte.
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ffiW
ls/q!'t

rr'-A,t l(D llw € 2
IG. a. Halothuria lAaanthottaiezal ftris Selenka, 1867- B.lI No. 1886.6-26 89 90,

qntypc ot H.lathutia Pa,pllldta BeIr, raa7, Andaman Islauds, lensth 3ro tnn (a)

Nid dosal radial and adiacetrt nrtenadial !1atcs of lhe calcareous rirg; (b) and (c)

sdclles lron the dorsal and rentiat body sau and podia rGfectively The scale.
neasures ro nn. ror (a) and o r nn. for (b) and (c).

lrom the Sonth Paciic Islands (Samoa and the Solomons) alpean to be the smallest
(up to 7() mm. according to Ludwig, 1875 and thcrc is a specimen collectcd from the
Sotomon Islands in the British Nusellm oJ 30 mm.length). The spiculcs are smooth
rimmed tables wlth tali sp cs and relatively simple rosettes. H l'1 ) coluber fl,]'i].
the East hdies, Philippines and northern Australia has ver!' clumsy tables $'ith
spinose m and Iow to moderate spire; the roscttes are relatively large and cornplet
H. (A.) Pyris, the tl,?e-spccies, from the East Indies and Andaman Islands, is the
largest, attaining a length of about 35o mm. The tables are usualy lo\4'spired and
clumsy and the rosettes not so comPler as in E. (1.) cd bcl A lurther {actor
establishing the identity oJ the last t$o sPecies is the foru oJ the dorsal papillae.
1'hose oi calubeT are more mrmerous and $ra]Ier than the {ewer, relativcly large,
conical papillac ol 1ytis.

It should be pointed out that the presencc of tail spifed tables has someiimes
been considercd to be correlated with immature size. IJ this is correct, ihen
H. (A.) hubalji rf,ay represent the juvenile stage of another sPecies.

b



F. w.  E.  ROWE

Subgenus Sf,4U&OPOR.4I subgen. nov.
(Text-fu. 9)

(f\28-sPEcrEs: HolothNuia discrepans Sempel 1868 j here designated.)
Halothwia (Iratt): Sempd, 1868; Ludwig, 1875, r888j L@pert, r889j Fisher, reo?.

DlAGNosrs: TenlaJe. r&Jo: pedi.eJs in th_ree disLinct row, on the l rartered
venlral surta.e, papiUae qmdll. iregllarly arranged dosally. a collar' ot papiljae
somprtmec prcsenf around tbe ba.e of Lhe rFnrades: body walj soft, not v.rv Lhjcl.
usual ly aboul r  t r-2) mm.: body wi lb fartened i .ol .1_l ike ventral  . id; , ' r ; ; ; i
oorsary: stle snall. up to roo ff"rely r25) nun. IonB: callarcous ring with radjal Dlare"uP ro | I ree l rnec {be lcn8lh of rhe interrrdial  pldtes: spicuje. con. isLine o{ iables
MLn low, moderalF or hjgh soire. disc squarish Io o.iagoDal witi a lareJcentrallv_
praceo.ruci torrr  hole and o're or nrorF smdl jer holes al temating wiLh .a.h a,m ol  thec.ntral .ro.s grvin€ rhe di.c a very cha_rJ.rpri.ri. appearancc, Lhe rim :mooth orsplnose, flar or slsbttl turnFd up Io gile a .up drd sau.e. appFaratrrc ro Lfte labJe
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Ft , .  o .  Ho lo th rd ia  l1auaban\  , j i ,4 "pahs  SempFr .  rdD. .  B . !1 .  No.  ,8 / ! . ,o .< . : {
5Mo4 ( i  rv?p  ra lenat :  re .p ived  f rcm codpdrcy  Mus- . .m) .  - .g r t r  5s  mm.  (a ) " t \a i j_

l.Jrlbd:{l:i?*ilti#i:n$tr".H::i:i:;f ir*r*jx
1G&eL Sra,M: a cro$j rotus: apore,
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in late.al view, buttons usually present, rarely totaly absent, very variable, oval,
smooth or rugose, occasionaly incomplete or even reduced to sma1l bars with lateral
lobes, complete buttons usua-lly wiih 3 to 6 pairs of holes.

OTEERspDcrEsINcr-uDE:Hololhul iaalxnhl iJeta,H.fuscool. i taceaandE.ha&)ai i
rnsis Fisher, rgoT: H. L d@igi Lalnpert, r88g: H. madesta l-\rd.wb, 1875 , H. al,iLeced
T-udwig, 1888.

REMARXS: The folm of the tables in Srarrlopold is a very chamcteristic {eature of
this group of species. They are distinguished fron each other most readily by the
folm and occur:rence o{ the buttons. H. (S.) Jusco oliracea Irom Ha\r.aii, northern
Australia and the Red Sea", H. (S.) ludwigi from Samoa and I{. (S.) otiMcea 1.ro.,l.. the
East Indies have smal o1.al rugose blrttons reminiscent of those Jound in the subgen$
Ealothuri&. 'fhe spic[les figured of these threc spccies are so similar that I suspect
that they will prove to be synonymous, in which casc 1{. (S.} olhacee has ltriotity.
n. $.) annuti;fxa from Hawaii has small incomplete knobbed buttons or bars,
while the buttons of -ry. $.) discrefans ]trom the South Pacilic Islands and the Maldive
Islands and E. (S.) hawaiiensis lrom Hawaii are genemuy smooth and complete
,,r'ith three to six ?airs of holes. The main character separating these last two
species car be {ound in the form of the tables. Those of Il. lS.) ha.waiiensis are ol
two kinds, tall spired, flat-disced Jorms lacking the characteristic crucilorm appear-
ance of the centraL ho1e, as $'ell as the lower spired tables chamctedstic of the
subgenus. Only the characte.istic tables are Jound in 11. lS.) discle?atus, the t]lfe-
species. -F1. (S.) madesta ftom the East Indres and northem Australia is the only
species lacking buttons; its tables have a smooth flat disc with the characteristic
arrargement of holes and the spire is usually high and slender (Deichmann has also
found scattered rosettes in this species according to H. L. Clatk, 1946:42j).

Subgenus PANNINGO?EURIAT subgen. nov.

(Text-fig. ro)

(TYPE spEcrrs I HalothuTia Jarshal,i Delle Ct:taje, 1823; the subgenus is monot].pic.)

Holothwia lpart) | Derle aHaj e, r 82 3 ; Koehrer, 1927 i Mortensen, 1927 j Pannirg, tg2e-35.

Dr-A.cNosrs: Tentacles zo; pealice-ls in qowded indistinct rovs on the flattened
ventm-l sudace, papillae conical, irregularty arranged dorsally, a ' coilar ' oI papillae
is present around the base of the tentacles; bodl' s'11 n6r" thick, usually z 3
(r-4) mm.; body almost cylindrical but with a flattened ventral 'sole', arched
dolsally; size mode4te, up to 2oo mm. long; calcareous dng quite stout, \\,ith radia-l
plates up to twice as long as the interadials, the latter obtusely-pointed anteriorly
and with outer sudace sometimes slightly concave; spicules consisting of very
reduced tables sparsely distributed or even lacking (probably only in badly pre-
served spccimens), having ovoidal disc un1ally with two to four holes, spire very
reduced often present only in the Iom of 2 or 3 short spines or knobs, buttons totally
absent.

I Paming + latter pan ol tololr,/ta, in honou oI Dr. A. Paming.
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Flc. ro. Holoth!/ia (Panningothu/ia) Joyshati Det],e Ctriaje, 1623. B.M. No. 1898.5.3.
292-293, Napies, length r8o mm. (a) liid dorsa.l ftdial and adjacent interadiat
plats oJ the calcarcons ring; (b) and (c) spicules frod the dorsal and venrral body
wal and lodia respectiv€ly. The scalc rneasures ro nn. Jor (a) ad o.r nnr. for (b)

R1j|AR]<i Panningath rid, hke llenathvia, occupies an isolatc.t tosition lvithin
the ge ts Holathutia. It difiers essentialy from a]l the other srbgenen in the
ertremc reduction of its spicules. 11. (P .) farchati extends frcm the Meditcffanean
to the British Isles and Scandinavia.

Srbgenus IR'NO rflURIA Deichmann, rg58

(Text-fls. r4
Ire*.thtv.idDei.hnatu, r95E : 306 (Tpe species 1. ',ac.uttachiDei.l\nann,458 jby mono\,p,\.)j

Dr^cNosrs (aJter Dei.hmann but modifled to confom \4.ith the other dia8noses):
Tentacles 20; pedicels arranged in inegular double rows ventratly, papillae similarty
armnged dorsaly; body cylinddcal to bottle-shape.l; size sma]l to 1arge, up to 2oo mm.
long; calcarcous dng delicate, low; spicules consisting of a crowded laver of tables,
the largest with disc about o z mm. in diameter, vith numerous holes and ta. spirc
o{ Iour pillals joined by a cross beam near the base, each pilar dil.erging near the
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tip, tapering to a point, also sma-[ tables especially in the podia,
oJten reduced to r-4 knobs or completely lacking.

PL,4 ?YPTRONAI subgen. nov.
('r'ext-flg. rz)

(TyrE-spEcrEs Eololhurid dafrcilis Sempet, 1868; here designated.)
M%e etia (patI)t S.Ieika, 1867.
Holothwid lpart): Dcllc Chiaje, r8z3j Sedper, 1868.

l Gieek: ttatus : nar', lerctu : . btrcue or btrtton,

Irc. t\. Halorhwia (Irenothwia) ndccu n.hi Ddchnan!, 1958. (a) Disc and prc61e ol
ldge tablej (b) smalt tables seen lrom above (afler Deichmann, 1958, p1.4, figs. r 4).
The scate heasuies o r mm.

REMARLS: Deichmann (1958) noted that Hol,athufia (Ircnothuria.) 'nacadlochi,
which ranges from Colombia to the GuIl of Califomia, is ' an unusual {orm which
occupies a position all by itself'- Caso (1965) has recorded the species ftom Las
Galas, west coast of Merico.

with shoder spire
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Argiodia (part) : Pesson" rst4.

I .  W.  E ,  ROWE

E (Mi.tothete) (?art): Pannin€. 1929.
M; ,otlclp: Dejchftatu. rr<8 ioon #. M i 'otaeb) Pirnot. r8 () \T!?e sp , es tt r4tb,i4 @b i.

Selenka, 1867; desipated by A. M. ctark & F. w. E. Row;; r;6t : ;o).

D.rAGNosrs: Tentacles 18 ?o j pedicels crowded, irregxlarly aranged except in the
smaller individuals where they appear to be arranged in three disti;ct bands on the
SartenFd vFnudl surta.e, papir ld" .maU bregulaLlr  a"r"nged on rhe dr.hpd dor.al
side, a distinct 'collar' of papitlae present around the base of the tentacles: boalv
wall soft, not very thick, usually r 2 (r-5) mm.; body with a distinct flattene;
ventra.l '.sole ', arched dorsally; size small to moderate, up to 2oo mm. long; cal
careous .ing stout, radial plates about twice as long as the interradial piates ; $icutesconsisting ol well-developed tables, the disc smooth round ard flat, with a varying
number of peripheral holes, spire of moderate height, ending in several spines, thi
buttons_oval, thin, flat, very mrely with a few median knobi, 

"" 
uppar"rit -"aUo

longitudinal ddge is apparent, three to six tails of relativelv small holes.

q@

OrE
De[e C]

REMI
(1958) r
them, ir
spec1es
rcctite(
Pl,atyPa

The t
the sm
irrcgula
Bemu(
broad,
species
pedphe
distlibr
St. IIel

S?qadil

t&9q

H. L,

r775;

DrAc
ventral

arcunal
body r

plates;
in ouur
height
with fl
which

A
I olo )\gry

ErG. 12. Hotothwia (Ptatj?pot1a) difr.itis Senp6, 1868. B.M. No. r898.8.9.2i,
Rotuma, North of Fiji, ImSth 60 mo. (a) Mid-dosal radial and adiadt interadial
p ia is  o f  ,bp  lJ lc - reous  r in8  (b '  da  r . .  sp i . lB  , roF rh -  do , .a t  dd ;Fob-  hody  ml
ard podia respstively. The scare me6ules 5 rlm. ro' (a) dd o.r -.. for b) ;d (c)_
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OrEER sprcrEs rNct-vDEDt M ellet;a fanntla Selerr:Ka, 1867:
Delle Chiaje, 1823.

Bfd rltathuia Dei.tlnad, 1958 : ?9o (T]?e-species rr.tothltrio ,raLi.ata
naicd by Deichnann, rq58 : 29o).

145

Eolothulia sdnctali

REMARKST It is unJortunate that neither Panning (1929 and 1939) nor Deichmann
(1958) rccognized Brandt's (r335J original concept al H. (Miclothete) since each o{
them, in the absencc oJ a type-designation by Bmndt, inaclnissably selected as type-
species one not includcd by Brandt in his subgenus. This is in proccss oI being
rectifled (see A. Xtl. Clark & F. W. E. Rowe, rg67a), ancl thc nerv subgeneric namip l t ' l f e t o  n  .  o \  . l l o . p n  a  H .  b a , l  t r  H .  a .  1 .  , .  ̂ r d  H . , o r  . ,  .

_ f'he distdbrtion of the three spccies of Pld,ldlord is distinctive. H. \p.) ?ayl) ta,
the smallest spccies (up to about 50 mm. long) having retativelv narrorv, ofien
irlc8ularlv shapcd buttons, is disidbuted throughout thc West lralies includine
B  m u 4 . .  A .  ( P  ' . : g . i l  , . , i  a n , r . , , - a - r " l  T o u  r 2 n  . , . t , n c . t  , n d h . ,
o r o ' d  . l l .  | ,  o D . " i l i  o i -  i , t . o .  H  P  1  a t , t o , : , r h e t t - p e .
' ' ' , ' e '  f  J  . . 2 o o  r .  o .  g .  1 , .  v i r g  I  b l . .  \ ' t \  L  e , l i -  o l . " n  p o . . " - - i n e  a n  ,  r i r ,
p,  - iphe al  r ;nB ol  .  ndl l  hul . .  "  d l ,ur u,r  \hi ,  l ,  m-) , r .  r" lyr  b" ,  .  ei  tnot . ,  i .
distributed throughout thc X{editerranean and eastem Alantic from portueal to
St.  Helen-, .

Snbgenus Tli YM/OS yClA Pearson, r9r,+

(Text-ns. 13)
Fi nuia 6an): Fo$]traal Lji5.
jlotothwia lL-istktdia) (part): Lcsson, r83o.
S,aradi.tus (Atuh6) REndt, 1835 : 35 (Tnc species S. (,4.o!posJ mac"tatbs Brandt, r865i

dcsisraled by ,{. IL Clark & F. w. D. Roret r967a, snnutraneonsly ?ropose.l to,o,ppres.i"i:
9r !e, a senior subjectnt sy\oaym oI Halothe/ia dt ,trola senld, r86E).

Holnthuyia (patt): Selcnka, 1867; Somper, rE68; Lampert, r8B5i Th.ei, 1886; ENe, r9r3j
I-I. L. CldL, r93E.

srt,rol{s (Pad): selenLa, 1667.
Eotnthwia (Thlmiast.ia) Peaison, r9r.1 : r7r (T]"e specics Fistutaia iroatiens Fotskaar,

1775; desigqated by Pearsor, r9r,+: 164).
Semper, 1868; desig-

Micrath.le lPddqicyolhele) Caso, 1964 : ro5 (Tl?e specics t/r. (p.) .ih6utane6is Caso: bj

DIAGNosrs: Tentacles r3-2o; !€dicels and papluae usuatly irregularty arranged
ventrallv and dorsally, respectivelv, or occasionally rcstricted to the ambulacral
areas; anal papillae morc or less apparent, a'collar' of papiuac usualty present
amurd the base ot the tcntaclesj body wali not very thick, usuatty 2 (r-5) mm.;
body rather vemifom; sizc smau to moderate, up to 2oo {rareiy 25o) mm. iong;
calcarcous dng stout, radia] plates up to threc times the length ol the intcffadial
p i .  " . : - J . u l p - . o r , - i - r i n 8 o l  . j r . )  . . o u  r . t , l *  n .  l .  .  i . r  ' n i r  - q  L r r i - h  o r  i - r c r .  1 1 "
i n o  t i n F .  - d  . \  r F d u . . o  u .  r t ,  \ i l o  I n  t * - i p t I  r .  I  I  o . " - .  r t , "  " p i r e  o f  m o , t . . " . .
height ending in a cluster of srnal1 spincs, ttre buttons rcgular or i egular in oudine
with three or more pairs of comparativeiy large hotcs (except in 11. (T.) s.renicatd
rvhich has comparativcly smal1 holcs), not flattenecl, hcking any appearance ot
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having median longirudinJ ridge, rarely burtons pre,enr \vjLh stight
Iorming holow fenesrrar.d sohere. (? aptia.rr.).

nodules or

Wqoo

@@@@@@

Frc: :3., ryoryyia Qnrniostcia) thrpdtie*s \F6kaat, 1775). B_xri. No. !s4e.r\.2.16,
D.ahab, Gu1J of Aqaba, lelgth 80 nm. (a) Mid dosal rarlia.l and ailjaceni intdadial
plat6 oI the calca@us iingj (b) ad {c) spicules fron the do$al an.I venrral boilv wall
andpod ia ,mp" , i vpy .  To .  s  a lp  ne-sur - "  5  Tm fo r (d t  tud  o . ,  f f .  Io r (bJ  a ;d  ( .J
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OrEER spEcrES tNcLvDED Eal.othali.t a.phanes Lampeft, t885: H. Met,ical.a and
CjdcJl: S:rnper, 1168: Stichapus sy ler Selenta, 1867; H. hartmeyeri Erwe, r9r3;
H. (F^l&la/,ia) ldlld Lesson, rU3o., H. macroiercna H. L. Clark, aqE: E. m;n;,
1'h6el, r886j H. lemol,l.escens Lampeft. 1888; 11. srzgosa Selenka, rE6j: E. tntkcata
Laljtrpeft, 1885 , Microthel.e (Payu4i.ctothel.e) zihuatanensis Caso, 1964.

REMARKS: Possibly not all the nominal species included above under Tlrfrniosycia

E. (7.) a./e icala \\hich is circumtropical is distinSuished {rom the other species bv
\ i f lue ol  i iq smrl i .  olrpn iedu.ed, spi .ulc:  ( tabl" . :  dis.  di .m"rer bo / :  bur ion" 5o p
long wifli comparatively small holes).

H. Q.) temol,l.escens ftom the Red Sea, Andaman Islanals and northem Austratia,
according to Lanpert (1885), has tal-spired tabtes and smooth six-holed buttons (no
measurements can be given here due to lack o{ material).

H. t f . t  aphahe' I rom rhe Red Se", t ,u. t  of  Aden anct LJ-r lndie- has b€en
considered by Pani1ing (1935) to be collspecmc with the circumtropical species
H . ( 1 . \ i n p a l i e n s l o r s \ a a i b  t . j n r p L a  p . n c l . r - r l v . r a t F j r h d r o n l v r a b t . s a r e p i o " e n r
ir aphakes, .dntke i.tnpdtiens, I consider it better to reinstate it as a vaiid soecies.
chprbonnier (ro55J has E$rnd .o-e D.erdoLuLtorb tron a spaimen I ,om rh; Red
Sea which he identifled as E. apkanes but I do not think that this is corect thoueh'a.k or r . l .vJ.r  maLFridl  for di-ect .omp,r json l , rcvents J l ]o. i r ive .on, ,usioD.

H. Q.) eyriler ftont the West Indies, hartweyei fio]ii so:U:tjr west Australia, ,ilLr
lrom the Indo-West Pacijc arca, Na ofsana llom northem Australi^, stTipasa Iroln
. !F Re. l  qca a-d , thuatan.nsis { tom \outh \Vp.r M" "o, have i tuj  e weU J.relor e. l
.  ' icuh. with fable- nd, in8 rhe di-"  -o Ind or i  r ,grt . r  in our l in".  u"uaUy perto,at. . l
with > 8 peripheral holes, the sphe is moderately high and the buttons have 3-ro pairs
of comparatively large holes (tables: disc diameter 65-Eo pj spire 4o-8o p; buitons
65 161) p tong).

H. (L) gecilis fto]Jl thc Philippine and Pelew Islands, the circumtropical sDecies
inPalte4\,  mirax iom Japar dt d tr  ncata rom nonhern Au.Lrat i r  J;J rhF EJsl
Indies have large robust spicules, the tables have a squadsh disc pedorated by eight
peripheral holes, the buttons have 3-B pairs of relatively large holes (tables: disc
diameter 8o-9o p; sp e 10-25 p: b.fJltons j5,ro5 I tonS).

Interspeciic distinctions a-re depenalant on the size and other minor difierences in
the spicules.

Brahdtothuria Deic},mann 1958, becomes a junior subjective sj.non}rn of ?r)rhir-
sj/crh since its type species, the circumtropical H. arenicota Semper, accordinl to
D p i , h m d n n i . c o n g e n e r i , ( b l n y r e c k o n i n g c o . - u h g c n e r i , J w i r \ f t u u h t i a i n b a t i e n c
ForsLaal.  t i  e t)?e spe, ie- ol  Th' lni lst- ia.

Similarly I think that C aso's (1964 Microtkele (Pafawicrathetre) is a. j:|i:lot srfijectii.e
stmotryrj] of Tkyntiostcid since her description and igures o{ ]l,{. (P.) zituaatfuensis,
the type species by monotj.?y, show no good reason to suppose that it is iot con,
subgeneric with the arcnicol&, hil.la, impatiens, complex of species. Unfortunately
Caso has followed Deichrnann's (1958) misuse of the name Mirlorrdl, and has apar-
ently not compared her matedal with other species lrom the area among which I
sllspect H. Q.) gylifer Seienka is very closely allied,to zihuatdnensis. (see appendix.)
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Subgenus MtR TENS/O?IIURL4 Deichmann, r958
(rexffis. Ia)

Halothtuia (patt). Ja€ger, 1833; Selenka, rE67:Lndrvig, r898t Ko. d & \rancy, r9o8; H€d g,
r938.

srt.ro!fls (part): Bmndt, 1835.
Meftensiathwia Deichm4m, 1958 :296 {Tl.F-speci€s Stuhopts leb.os.pilota Bfandl r835j

desi8aatcd by Deichmann, r95E : 297).

D cNosls : l'entacles r8-2o ; pedicels crolvded or, in smaller (? juvenile) specinens,
arranged ir three distinct rows ventrally, papillae nnall, irregularly ananged dolsa11y,
anal papiUae or ' collar' of papilae around the base of the teutacles not apparent;
bodywallvadable, soft, ranging lrom thin to Jairly thick usually about 2-3 (r 4)mm.;
body almost cylindrical but ivith a more or less flattened ventral' sole '; sizemoderate
to large (up to 25o mm. Iong); calcareous dng stout {ith radial platcs about twice
as long as thc intenadial platesj spicules consisting of not very strongll' der.eloped

@@ff@

@@

Frc. r4. Holathrrid (Xlertersi.athwia) lee.atpibta lBraDdt, r835). B.M. No. r885.ro.2.
166, Zamboang@, Philiplhes, length 80 mm. (a) IIid dorsal radiat dd .djaccnt
interadial plat€s of the calcarcous ring; lb) and (c) spicules lrod thc doFa.l ard
ventral body Nall aod podia rcspcctivcl_v. 'Ihe scale mea$,res ro nn. n' (a) and
o r mn. ror O) ard (c).
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:*l?-YlLl*:."H""1*:"0:"^"--'::11,H1"*. "nd 
the spire row, endins in a dnsor

:l;;l i:,;?'l;:::': l:':: t l"-''-.'-,{ i*; ;;; ;;, "i;; ;;' " ;: li:':,l ;,';"usualy with three pairs of hoies, someiimes incomplete.
u T l t f R  \ D ,  '  l f r r N '  t t ' D - D :  H a l a t t L l t t t a . x . l l s  t ( n p h t . -  q  \ . " - - . .  -  . . o .  , ,1  d , t - t .  Iu ra  I  n  . l f \ rc .14( t ,a

Ludwig, 1898.i.::1;;,*:* H. pa t i t,, k, a u. r;"s. -r8, i 1",,,i,"s:i""lll"; {,i i'ff'' i,'i, :
RErhRKs the u ejj-l(na\tnn.II|'e Hotathwil
t td .o\hthnn $p ta, t - .  t  ,  

t  14€ tby, l !a .s .F!pr \a ,8b7 i .  d  -vnonvn

|'"x:,::?,"::.::,:\.:::'er havins been rraced o;;i;offi"i;r.?:1i;?;:-*#:Jil
ZooloBt (Opinion 76? : r5_r8).

Two species, neither oi which has been rr
.yiti. tr^_ +r^ . ._,":,q{.1-9 the}. r,ere i.rst descdbed,

l;. "j,,:^ ,"_T lhlilg"T:" r.l.l!. ",a u p"i,iifi^ i"- r"'*.j'.,"," . j" lll,:
l'.i:i,'; :i::". ;;j i,11 t,,3"1111 1 i r " l i,:, i ",:",.,,.' \ Ji itdi,i,;:Tl
;:i::l^l.f::1: :fl . rr I .!,id ".,.i" ,, i,i.ii,j,,,-;::";.", :Jil i." f: i:l
; l ;:i.: I: j'-Ti: .^' l1'1,:r t;"'l:l I i :i ;;;; :';, ;;;: ;'.T";:' jl;:;
fJ:J"l,*,'i':i1,T'J*:^I'T.tl:ll:::').",i"';:"d"'i::;";:,i;;,;;-[il--T;i'^:.:t: 

::l"ll t1 ,x!. t.pu,a.p:to!,i s,,;'r,li." ;.. iii;u;1ii:., i,:,T,:
in this subgenus.T,- il";::: 

\"v r' ors .hoss inp <rin" -".""-_",,"*" i,. ;;;:; :,.), j. ';; j ' i; .

Subgenus LE.tSONO fdURI,4 Deichmann, 1958
(rexffu. rs)

"'Ji'i#ii.?il?;#* "hiaje 
r82r; serenLa. 1867; Ludwis 1875, Kochrer aad vaney. reo6;

";l?1#3"rt"";i,TX".";ui!5,8"n;;: ow"''r'""i*': Eotothutie Pal.tatis serenra. 1862: des+

""1';::;, ,1"j,1:ii;,' l: '"rff:;":: ".., oaDirrd ir Fsxrd-rv '!rranse. v'n 'drv

ii *. r* : x hil:,:ri;"j; lii;iii"i :ri;ir,i;r,r ij';
;{:^:iitnrT#.:ri".liuirilr**+,1nl*"#.{lfls"**,r*".,1l*develoled and spinose, rarely some tabtr

i*:l*. j:"x'n*:ffi ;{l'"tttt+""":;:T'l't1JIi'T;:ii
;l;rg*rt"",','""f.'":3;"."3il l' *itti""""i;::T'TJ":lliff ::li;

OTEER spEcrEs rNcLvDEDa Eotothuriag:Tf#:t[H:#,#"H::{;:,y:;:?{::;J",f fi ,S],iJ"*;,"1::?i{;

"",iiHl.l' ;i-i:'$iltl':i;]"::lL"1.i,i:.":tiKx:i*l:l,l: J':;litT::
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a

Ftc  15-  
-Hoto thu ia  lLcs  aqothu t ia )  ld lz ia l rs  ce ld l4 .  r8o7.  B .M.  No.  r88 ,  . .o .  r6 .oo .-Dgt 65 'M. {a\ did-do6b. rcdr-t aDd adi..Foi inrerrddrat Dt-res oi

LnF..crareous dnSj {br ald (,) spi.ut-s roo rhedorsit and lqtrat bodv wall -ndpoora 'pspcchve y. 't'be 
s.alF tupsurps r mm. Ior {al tud o.r mD. Ior (b, -od (cl.

consubgeneric with the Indo-West pacmc tlpe-species H. pardalis and should be
included here.

H. aryuircnsi, from norlb-we,t Atrica. the AzorFs and canary t"Iands, H. botifio-i ihe \'lediterranean attd H. a?tucosa anottter lndo_Wcst p""in. .o*i., ^.. ,i"ii'
defrned species but I he)ieve that H. gtandiler" from .t ahitj a-nd rhc pJr.i", Crf f 

"^aH. /r lsrgr,s l rom thF lndo-\  est Pa. i f ic region mdy provF io bF ror di . r incr kompardal.is.

,. 
Panning. (Iojg) .onsi.lered tlat H. aryuin?n vs beJongs in the subge nus Ha]o.t"ina.

no,flever. ir seems lo me more Lkply rbaf its affinilics lie nor wirh Halodcina aha(lhe lypc specres ol ltahdpina) bnr "arhpr with Holathwia ba atisandH.boti.
lhe lbrm o[ rhe rablFc in thi. qubgenus is very sini]ar tJrho"e tound in lcanlto.

,::!F: 
!t, 

6" peculiar lorm of rhe ps.udoburions readiiy sepdrares Lhis group ol
specres llom ary 01 the others,

64
t0ol
Q,9

60
l0)

A 6 aw € e
A
l00 l
Lvc)
\!/

1893;  d i

Dncrqr
along th(
iange of
about 3

tF6rr\s{&7

#
b

/61^pez
16

(6 o)
(0 0/
e-9,

6A
ls0)
Q9

/.n
@ o )
\:9

CI
c

At(0u
v)

(r ")V

) o \{,#v
&



R E 1 I I E \ V  O F  H O L O T T I U R I I D A D

Subgenus I/dN,EyO TITURL4 Deichmann, r95B

(rext fu. 16)
Eolothwia lpai): von lidcnzcllcr, 1893: Kocllci & \'anel', r9o8t Morrensen, 1925; Deich

mann, 1937; cheibonnier, 1958-
Vahelathul1d Dcichmann, 1958 : 3o7 (Tt'pe species: Itolalhuruia lentiginosa von llldenzelter,

r893r designated by Deiclmann, 1958:3o8).

DrAGNosrs: 'l'entacles 20; pedicels either irregnlarly arrrnged or in three bands
along the ventml surface, papillae inegularly arranged dorsaly thouSh a lateral
flange of papillae is sometimcs prcscnt; body wal solt and rnuscular, quite thick,
about 3 (2-4) mm.; bod!'alnost cylindrical but ltith a flattened ventfal'sole',

o o o o @ 6
D O O

'4,

.,rufrH'D ^
( ' \\"r2-'ll--.-{]r/

FIc,16, Ealothwia {Vanelathuie) suspe.ta Cb.tbannie! r958. B.XLNo.r952.r.25.11,
Pram ?ram, Ghana, lengtl 80 mm. (a) Nid doFal radial alr] adjaceni interadial
plates ol the calcar€ous ring; (b) and (c) spicures of the do*al ald ventral bod-v rvau
and podia respectivcly. Ihe scales measure ro mrn. ior (a) and o r nn ror (b) and (c).

b

,.--26-^.-'t
rlUJ.(,(

CIffi
I /:\ r_'.:f 1:)( \, \:7 \".//

Wffi



r52 F. \1.  E. RO\lu

arched do$allyj size moderate to large, up to 35o m . long; calcareous ring slronglv
developed, radial plates about twice as long as the interadiat ptates, itre tatier
sqrarish and obtusely-pointed antedorlt,; spicflles consisting of \\,e11_developed
tables, $ith flat spinose disc, spire of moderate height or high, terminatingin ser.eral
short spines lvhich may give the appearance of a mattese cross when vie$ed ftom
above, buttons usually scarce, slnooth with three to Ave pai$ of holes, often
- orrD.p p. i - rF81l la- or r* i .  "d

UrnER spEcrES TNCLUDED: Halothuli& inte.gta. l{oehler & \ranel,, r9o8; H. ?rcr-
zelanial \lortenscn, rg25; ,ry. s?rvrctd Cherbonnier, agSB: H. racde Deictimann, 1937.

REII-{RKS: Possibiy not al1 of the $ecies inchrded under Vanettothuria :Lre 'valjd
. i n , e " r " n  D  i , h m " n r r  r o j a j r , o o r . J r  ' L r ' . \ n ,  q  H . , r c : p o t i . a . r o  \ F \ \  Z " r r d r -
is really distinct lrom fl. ,?lrgld lron the Bay of Bengat.

Although Cherl,onnicr (1956) does not affitiate 'ry. srsrrctd lrom Siera I_eone {ith
l 1 \ o i ,  - . 1 , 6 : p . i  o b c ' , . r  . t o r t \  r , t r " , 1 1 6 7 7  t e  t i E , o  a  t h p t t p . _
specics ol l/&tueyathwia, and so I include it nolv in this subsen[s. Recause oi its
-  a l l  r , , o - d e '  " i . .  i o  n . ,  ' .  c  L  "  r .  t - . p i r F J  r a L r t F -  l  . r - o n s r )  .  r q p F . r  r h r l
H. sinefMld Cherbol,nier (1965), also ftom West Aftica, may prove to be sl,nonymous
\\itb sus?ecta being merely a juvelile specimen of that spccies Ge€ ;marks for
H ,  t  4 . a t  t t a t , a D c z o ,  t  o a r y i , . t . : , )  o  r  u . r r i l  t  r r . l .  - p v i d -  .  

" i - " v " i t a b t ,  H . .  : , , e s o t  l a
is included here in the list of doubtfutl_v-tlaced spccies at the encl oi this papei,

D p i ' '  i d n n i n . l u J F l  n  I  a ' r ) t a t .  t / . i  . t . o  H  t o , , .  : o n ,  t h . . ' . : l 8 o l  o r , e r c r .
atter an examination of thc t)?e matcriai I betieve _IL nrhax tro|rt Tapan is not
'  o  " u l  g F n e r i ,  r i  I  H .  I  n t r y t r o - .  r o m  r \ -  A / o r e -  r n d  . d r d n  t -  d . d , .  b  i r  , , r - t h  - n e
circumtropical H. imfatiens and accordingly have temovcd it to the subFenus

Subgenus EOIO THURIA Linnaeus, 1767
(Text-fis. 17)

Ilalathuyia Lir aeas, 1767 : ro89 (non ]-innaeus, 1758, Coetenteeta)i (Twc+pecies: I'. r/rrrtz
Linnae6, 1767 : rogo (non Gunnerus, 1j67): IL r,Ldotu Gmeln, I7q;r 3188, validare.l
Opinion 80 1924 : 17 r8).

I]*tt:!!ia \pdt): cfre1in, rTeoj Dclle cliaje, r823j Grube, r84or vor xrar€nzejler, r8r7j
Helfer, r9r2j Koehlei, r92r nnd 1927; paujag, 1939; Cherbouid, 1954 ard 1964.

H. lTheknata) Biandt, 1835 :53 {non H. L. Ctark, r92r : r85, Sricliotodiilae).

DrAc\osrs: Tentacles 20; ledicels croivded irrcgr arly on the jlattencal veotral'sole', papillae o{ va-ried sizes in-cgutarly drranged dorsaly, a .coltar., of papiltae
surrounding the base of the tentaclcs, anal papillae usualty apparent; bod], wafsoft,
usually quite thick, about 3 (r 6) mm.; bod_v atmost cvlinddcal but lvith flattenc.l
ventral sudacej size small to large, up to 3oo nlm. Iong; catcareous ring fadt, stout,
radial plates about t\lice as long as tlc interadials; spicules colsisting ot simple
iregnlar tables with rather spinose disc \r,hich may be somewhat reauce,i, spire
moderatc.to high, buttons simptc, atways ldth numerous small rounded or poinicct
knobs giving the button a very rugose appearance, three to ten pairs of trolei which
somctimes become oblitemted by the thicLening of the button.

Ornrr

Grube, r
R E 1

Atlantic

x
)

\a
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OrHER spEcrEs TN1LuDED: Holathuria ca.?a./ti Chetbo}r|f'ier, ry65: H. daharensis
Pa ^ing, rg3g; E. lungasa ]lelfet, rgrz: H. helleti !. Marerue\let, |BTJ: H. marnmdta
Gtrbe, r84o: H. massas'icul,a Cherbo}.'nier, 1954, H. stellati Delle Chiaje, 1823.

RExr.{RKs : Deichmann did not take into considention the predominantly Westem
Atlantic, Meditenanean, Red Sea group o{ specles of Holath)ria lJ.her \l.ork (1958).

ffi

Ftc. r?. Hatothurid (Holothulia) tubulasa Gmetn, r79o. B.M. No. 18e8.5.3.325-326,
Naples, tength 23o mm. (a) n{id-do6a1 ladial and adjacent intenadiat plates oJ the
caicdous ing; (b) and (c) spicnles ftom the doreal ard venlxa-1 body ra.1l and poiLia
respectivcly. The scale measures ro nn. for (a) and o r nn. for (b) and (c).
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Halatt .  t  a. tk"p.a\a "n. l  H. t ) ,a,d.picr ' tq.  Lo- from rhp R"r l  c"a .  r" . t -cr l l  .on.
s u D g p n r r l i . \ i ' h H . t t b u t o o I . o l \ \ " \ l " d - t " r r " n e d a a n d l . - A , h r r i . . o a . r " o t  t r c n , .
and Portugal and have been treated as valiat species by Cherbonnier (1955).
. H. {afajli from Wesi Atricd appears to be most closely related to li'laAnrezsis'ro rhF lro-e-.  (  .  rdr)  TJand. J 'd \V,"r  Akha t ' .ough I  t ,F.bonnip, ,1on57 m,ke.
no comparison with any other species.

H. he.eri ftom the Mediter;nean is a small species, up to 6omm. lons, and
corrclated witir_this is peculiar in possessing tables r-ith a very high slender spie ana
.".99 |  9i"  fsce,cma,k- to,  H. I  lca4tt to! ,dl ,p.o, Futo,) ,p.  t ie.)' l ' rehi : lo l)  

of  t . rr tden. i .  H .  r  "huto"a a.d H. nannira tr" i  th" \ t .dir  er r  ar"al
anal Canary Islands an d, H. sk ati trcfi the Mediteranean alone has been somewhat.h querFd Ko l l "r  f raz. .nd r9:7r ,  oncid-Led trb,ta,a. ] i ,onnata and . tc l tat ,  lo

l "  
* r " ' " , "  - n F " l " .  $ v i n g  d  S o o J  d F 5 . r i D ' i o n  a n d  t i 8 U r e .  o t  e d , . .  p d n n i n s l l o u l

horvever, regarded srdll ati as a. ',,ari.ety oi t uh ul asa. 
-8. 

narnnata tte."".id;.;J;t]ii
'iarrants steciic rank. In rqtg he treated srrrdr, tubuJosa anf mdmm.rt& as
"uh-pe, i  -  . l  I l .  JeJlot i  a. lo Jp-. j jb"d a n",  -ub+q'.- .  H. , t . t tat i  dakat.a.! ,
Cierbonnier (r95o) restored ,r,?./os a and mamma.ta to speciiic rank, simultaneoush,
elevating laAalrrrls but omitting to consider sr'lati. He considered that tubriasi,
: ,an|. , '1!  ̂ n: l  !  t tnte" 1 ,  rn hp,t i - r i rgui j l  "d n ,r  onr\  by rhp'-  e).r"n dt body for i
bxt nrso b\ dLilerrnc eq j n size of th e spj c ules, the smatlest being found i n tubatasa. -ancl
I h p l J r g p .  l n r ' d l  ' , e . t . . . , .  n " H  , t n M n ! a  j . f f a - r c a . i \ . , ' i . - " B r i . h r d , t o n ! t , L . l o . a
L,y i  .  oo-.  - ion of r  dvic i -n o-gdn-.  qrLer.xa-nininB eo -p",  ime.,  ot  rh"-e sn. i "-I n  1 e u n t . . h  \ t u . -  n , o - l " . r i o r .  l t r r \ e " l . o l o u n d L h .  t r r 5 - - r  " p i t . l " .  r o  L - p r e " " r r :j n  H .  ? 0 r o " a : i . , ' d o r e - :  d i . .  b 5 . r r l 5 /  d . , - F t e - .  . o i r .  - J  8 5 p  l i S h :  f  . ,  o . ,  8 i _
l 6 0 / ,  l o n S :  l d l n , n B s  m e r c u r F m i n  \  r r "  r r b l e - :  o i " ,  o o  . r o A p  d L i " . e r : - p i r "  o o -
99,a;..bltloT: 92,172 p tong) but thc smatlest are in specirnens I ide;tifv as
11.srr l la l i ( tables:discar-52l,diameter,spire214zphigh;buttons:3r q.p, i t"o,
up to 75 / long). The spicules o{ -q. r?ar? m.atd al,d. tubutas.L are intermediaie ;etiveen
r l r o . e o f  H . . t p l o ! . t r  H . a o h a l e t  r .  r d a l " , :  d , -  q S - 8 : r  d . , -  e L " r ,  . p i , F  a 8  o i /
l .  B 1 : l . L  t o n ) : 4 o . r 1 6 l  l o n g . .  H . n o r n a t a . " r L . d : . . i - g . i - t , p ' t r o n , u a . t t o " a - o ,
its bodjr form with large mammillate dorsalfa!i11ae as tte nime suggests rvhereas th'e
donal papillae o{ trr?/osa are smaler, more nLinerous and cannot i! caled mammil_
) ' e .  H . l . ! b ! t " a  r . i n  8 " n F J  e l o n g d r c .  d l n J . .  - o l  , l  b u r L o n .  { , D  r o
t L o u t  2 5 o l  l o n g l  i  l h e ' \ " 1 ' .  o f  r h "  \ F n r r d l  f a i d  r h r n  d o F "  H .  n n * . n . n .  i , r " -
evcr Dse of the presence or absence of Cuvicrian organs as a speciflc chamcter (Cher_
hrnnier, r95o) is unsatisfactory since specimens have often eviscerate<jbelorereaching
the labor.torv

T n  l h e  a L " " - ! ,  o  r y p e . m a r c i a l  r n d  j n  o r c . r  r n  s  d b i t : , F  r h p  L , - F - e n r  c , v  r o n L € o r
o l  H . ' t b i l a s a  I r " . o -  m F n d  r h a r  r h p  d F . . r i p  i o n  a n d  f r 8 u , p -  o l  t , o " t r l . - .  r q , r  : r Z , j
176, ig. r3oa g be accepted as a criterion of 11. ta&ztosa.

Subgenus CySTIPUS Haacke, r88o
(Text_fu. 18)

E.l.tllrrria-(pa/.): Selenka, 1867; LudlviE, rE75j Er$e, r9r9r Dei.hnunn. r9:o; Ctiertonnief

b v l

DI l

evider



R E V I I  W  O F  H O L O T I I U R I I D A E

skchopus lpaftJt SelenLa, 1867.
C/stt2ns Haaclre, rSEo : 47 Q]]e-speci5 c. plevi!6 Haacke, r8Eo, by monot)?yj a slnotryd

ol Sti.hab&s rigidns Seletka, 1867, accoriLing to Ddchnam, 1958).
FossotL%/ta Deichmdn, 1958:32r (Twe{pecics Stichabus rig ies Selenka, 18671 designated

by Deiclmann, 1958 : 3?r).
JdegeloNh*/io Deichmatu, r 958 : 322 (Twe-s?ecies Ilo lothwia ihhabilis Selenkd, r 857 i desiSna_

ted by Deichnam, 1958 : 322-

DIAGNosrs: Tentacles zo; petLicels more or Iess conineal to the ventral ambulacrs-l
areas, papillae small and scattered dorsal1y, a lateral flangc oi ?apiilae sometimes
evident, anal papilae and ' collar ' of papillae aro11nd the base o{ the tentacles not

& @@mffi@@ffi
@ t- Im ^-

@ @
FG.fi. EotDthuli@ l'rslipui) vi,gitld Seleika, ru67 ll.M No r88s 71 3, Philipllies

lensth roo rrm. (a) Mid dorsal iadia-l and adjacent intenadial Ptates ol thc calcareous

rinsr (b) and (c) spicnles lrom ihe do6a-1 ard wentral body wall.!d podia respectivelv.

The scale measurcs 5 mm. lor (a) and o r mn. tu (b) and (c).
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apparent; }ody wall not very thick, usually abort 2 {r-6) mm. often erittv to tL-touch j body mther vernifom or dorsoveniraly Ratt*"a; 
"rz".""rf 

i".l,a"r"t.
, l  " :  

- l i "  l o n s . :  " J l  d - c o r - .  " i  r g  , . . t r  - r o . r  , . i L n - , , i , t  , ' , r . -  b " , , .  , , i ; ; :rong as 1ne rnrerraLtraL plries: T,icule. consisting of tablcs;ith lrsua]tv Lnobbedu v ( , a n d  o s . - .  - t , p , - ' n 8  "  r  1 1  - ! o - L . p i  
" .  

.  p  .  i  ,  ,  ,  -  -  .  n  u  
-  

.  r  o  - . , r  L. r o ( e r )  - o \ \ d  d  1  r l  l h F . . d .  " l r  o " r  o b . . I r F  r h a .  i - ,  o r  , , o m , , n  r - ,  " l  o  h .lrnon. !n rhr mlrgn oi the,lisc furming a fenestratcd sphere (DeichmaDn, rq53l,, " . ' : : ; - , , .  
l , ' . , ' . . -  - , : , . i , h 1 , f " .  " s ' d - t \  o f i f . p b . t , r \  , . , . , " . , ' , . ,  ; i  . . . " " : - , 1 ,

j . + n r ' . r  r u , t . 7 . r , .  o l  -  r r i \ F t r .  r  o . . . \  i l  m . v  l - , o _ e  u L . . . . r , asome*'hat by the immensitv of the hnobs, rarely thebLlttons nodifie.1tr,,;l;"J;;;,1

^
urrrER spEcrEs rNci_UDED: Halathu/ia cwt)&nc! l_ud\{,ig, :r875i ,y. inhattihs Selenka.

: l : - , !  i ,  * ' * . , h p , o o -  i , r ,  r o j . i r  n . - , , " " , . , i ,  r i . " . t e  , s 7 5 , ' r i J . " , i , _
J a < o t u e . h m .  n . . l n J o i H .  r , .  a  L r \ . " .  t a r o . H . . t t , 0 o  f u ' " i g . . S 7 i l i l .  , , , . ;
p e/f ecta Cherbanr,iet, I('6a.

REMARKS I Possibl], not at1 of the nominat species inctuded above u nder Cysti?usare valid.

D e ' c h n . l  l r o 5 8  . c - d o t i - t , F d - . \ o  a - \  . o  i n , t  g c n  r , ,  h r - ,  \  f . . . a t t . /  i a  t n -t ) p p - o F . i - - S r " r o D . . , i p d , i \ \ . t r n k d - . i n , , ' i n g H i l o r , . . a , , a " " r ; , a , " t " ' , S .
. e o n d l \  / a  g c , o t . u , . o t o '  r l  , e - p p . : " .  H .  . r t , t i ;  , p t - i . d  , " 4  

" .  
1 , " . ; ;  

" - i ; .d ( a t a t : '  L u d \ . i e .  r b : i .  f l  .  i .  '  " r i  , n  r r . a d n  h ,  r , r p - a  r n p  , , . o  , p p n " , -  , o  , * ,  o .regular arangement ol tnobs on the buttons in combination wi r ii" .o_pf"rit\, o,, .  -  , . r t '  : . .  lo  , :  
,u , i ,  

" .  
nppo. "J  ro  i r r "gur r . t r_ r "o" t "C 

" , , ro " " , " "  
i . i " , i * i ,

crr f  F .  n lFs tn lq" [ . t  ] t  k) : r .  TL - , . .  , .  o  nrF rh"L L i -  r ' i -  in ,  r ion , to . .  . ror  \o- .good. since Deichmarn's igurcs of spicules from the type_materiai 
"t-r;i)Ar'""iir t t .obttt 'ha\. ,h:rr d rhoug\ e (noL. o , " ior g., ouiror" o. ;*",,  
" 

,"?.r -. ,"o r -e - " r "8u1" ,  )  " r r .  nsco .  r \ o . "  o  h . . rn "U"  bu ion " . r "  
" "  

i , : " g . i , 1 - , -  l "o t ' " l n t ' 1 ' .  Th .  unmo. t i fF |  . , b te "o r  rh "  \ . - v  - r -  r t a f ,  on l \  , , o , c
o r i i db  .  Jo -no r  l , ave " .  T  nv  rnoL -o . ,  r t , . a i *  o " ; ,  r , r r l . ' .  .  .  , l i , . ,  " " ' " . i t " , .r r r  - D q r e .  ^ t  J a " e . '  r ' u t : o . . , " 1 , . . t " . g  r  - , / -  ( u p  L o  z , , o m r  . l . a  r t r  n  o , e o r
r , . \ r 1 r ' , ,  { r o - r 5 0  r n . t o n g \ ' . . 8 1  I n -  I . r - i l  . o r o  - t _ p .  .  - o t  l . t , . a o L ! , t ,

s . M i m c  - J F \ m r - , n r . -  o f  ,  B  t o  l ,  r p m -  d r  . , n r r t c - i  r . . i d | | , t - o t  , / . r r i r s
1 ' '  o - e r i n g " ' p _ h u  t o r ' .  r h .  I  l " r 8 " r s p .  i r " n . . J  t t p . o u . , p . . .  L J o " n u l

- i  /  .  r  ' o  i e  t t ,  r e , o - e  r t  d r  J : c . h a r J . L p  i -  o t : u b g e , r o  i  , .  ; g i ,  .  r o -  J o  |  |  ,  I  r h -
d i f e l - n . - ; n I h . - r r . r l F - o f I h p r p : D . . 1 \ ^ r v p p _ - . " , i e q : t . I a b : , :  L , . ^ , ( r o ,  j . . I n _

1 , ' i *  "  
" . ,  r o - e  I ' p , r p  r  h ' - a : : J n n n v r n . .  r a , a t L  n n  )  a y : - t  v i o i r l ,  I  - i r ,

r r  s n r ? .  L  "  : : r m c _ r \ p p - - o - ,  i p .  h " . ,  p /  .  H - . ,  \ -  r a o o  r .  r r ,  t v  r , . l o p , .  .  p  d r
t o , f  n a . -  r  l J t r  i n  o  - ,  n o r \  m v .  . \ , r h n u 8  |  a l  , p  .  1 , .  o r  , , . "' r . i J . r r . 6  r \ d o  r t  i -  u n d - , i , L r \  a \  i t r b t - , . F "  \  \ .  . t , - k o . t .  r , i .  E .  n o r -  r i t ,  a .In rhe corlections of the Britiih lruseum iher.e i.. s.-p"."ria" ,'JJ:, ;";ii;tr;i"

rrlglda Sclenka. Originat Zanzibar,_ This sho\l,s some buttons on which rhc trnob-r
are morc orle,qs regutarty arnnged i,hilst other buttons are nther. irre,lutar in outline

and knol
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and knob anangement. There are e few tables present, these being in the form o{
fenestrated spheres. \trhether these were the only kind of tables present in the
specimen it is impossible to say since only a {ew spicules are p.esent on the slide.

It appea$ extremel\' dillicult to me to justify the retention oI H. \C.) rigida
from the Indo Pacific rcgion, jausseaurnei from the Red Sea and cubana fiom t},e
West Inalies as distinct species. Deichmann he$elf lr958) is incLined to believe that
tigida. and cubana are cons'pecific, sepamting them only on geographical grounds.
Although Cherbonnier (1955) compared 1i. ,ors seaumei with H . rctnollesrrrs Lampert,
1885, the latter here regarded as consubgenedc \vitb H. (Thymiasyc,id) inPatiens
Fotskaal, judgirg from Cherbonnier's description and n€arcq H. jaksse&umei is
most certainly consubgeneic with H. rigida. and may prove to be conspecific with it.
These three nominal species are the only oncs 1\'lic]l havc Loltow fenestrated spheres
in addition to the knobbed buttons anil unmodified tables.

H . (C .) intubilis frotl:. the East Indies, Pacific and Panamic areas is distinguished
from 11. (C.) r'igita by its rather simpler tables, lack of fenestrated spheres and
rather more ilregular buttons.

The West Indian species, H. (C.) pseudofossar, like H. (C.) inha.bilis, is also rather
similar to I1. (C.) ligido brt the dlsc of the tables has only 8 peripheral holes and no
hollolv fenestrated spheres are present. This species may well prove to be con-
speciic with 11. (C.) ,ilNhdbilis.

fl. (C.) s?lcosd from the Red Sea has tables with B-ro pedpheral holes to the disc
and the spire apparently terminating in a ring of ilTegdar spines. The buttons have
4-5 paim of holes. This species ocqlrs only in the Red Sea and appea$ to be
distinct Jrom all the other species included in Clsrilrs. It seems most closely allied
to H. (C .) rigida b.ut a.gain difien in lacking the ferestrated spheres.

H. (C.) occidentalis and srzlcata occu in the Wcst Indian region. H. (C.) occiden-
ldlrs has buttons \'!'ith 3 5 pairs ol holes and simple tables l'ith a knobbed disc and
a spire terminating in about four spines. fI. \C.) sulcata has incomplete of solid
buttons and tables rvith the spire terminating in abort twelve spines.

FinaXy, A. (C.) k risim?erfecta lrcrJ\ West Africa has buttons with 3-4 pairs of
holes, some buttons tending to folm ellipsoids, and tables with iaegular discs anal
low spires teminating in 6 B spines, or the spire may be reduced or lacking.
Cherbonnier (1964) compared this species with the West Indiar. H. (C.) acc.;dektal,is
and H. im?er.fectol; the latter accoding to Deichmann (1958) is conspecific rvith
H. lTheelothuria) Prilxcsls Selenka, 1867, also ftom the West Indies.

Subgenus TIIEELO ?EURIA Deichmann, r958
(Text f,g. r9)

Eahthulid (p'rt): SelenLa, r867j Scmper, r868t Lndwig, r875iLampert, 1885: Theel, 1886;
?eaison, r9r3r Deichdann, 1937 and rgt8.

Theelath%/id Deichnann, 1958 : 325 (T}?c specics -a]olotkrrid prih.e,ps Selen1a, 1867; desiglated
by Deichnar., r958 : j25).

DrAGNosIs : Tentacles rB zo ; pedicels irregularly arranged on the flattened ventral
suface, papillae sma1l to large and conical, in'egularly afianged dorsally except for
the iateral flange of papillae, a ' collar ' of papillae usually present around the base
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of the tentacles, anal papilae usuatly apparent; body wa1l usuatly vcrv thin and
parchment-like, rarelt' more than r G z) m . thi.k. griti\ to the to;.h i lo.t1 \.ittr a
distinctlv flattened ventral'sote', archeat dorsalty; size moderate to targc, utr t,
25o mm- long; calcareous ring stout and tell developed, radial ptates rvith more or
less well del'eloped postedor biftlrcations, fadiat plates up to twice as tong as the
interadial piates, both radials and interradiaLs ma1' be tonger than broad; spicules
consisting of well developed tables vith smooth or spinose discs somctines the ctisc
muui-armcd or svnallactidlike, spire either low, modemtc or high, usualy ter
m i n " r i . g i n d  ' u . L F I  

o t  - m . 1 . . p i n F c .  - o m p  d  . . w i r t  t c r F r t \ . , m o o : t . . l , i  - r - ; e r ' u s
to a pointed apex gi\.ing the vhole table a tark-tike :l,pearrnce usuaUl 

'pr-"ri 

"tr"lbuttons either simple $.ith irregular moderate-sized knotrs or moclined'illto hollorr
f enestnted ellipsoids.

OrEER srncrDs rNcLvDED llal.aUI,ttit:t h&matu pearcon, rg13; H. hlunzirNgeri
Lampert, rBB5; H. h rti Lrld.$ig, \875: H. maculosa pearson, r9r3; H. notu;itis
L_ld.J1s, - tS75, .H. fara?inceps Deichmann, xql; H. samoana iuctwig, 1875;
H. sPinifela Theel, t886; H. squanifera Sempet, fi6E.

REIIARKS: 'fhe peculiar features of the calcareous ring in combination with the
general Jorm of the spicules sets Theelathxiia apart from all the ofh€r ta\a hcre

H. (T. 'na.cula,a l r^,_ Lj  nFir .rn -a,L of r t re lndirn Oteal H. 7..  l , ! r" . ;ag") i
l lor lhp Rp/r SFd a.d H. ,  f . )  . to.abit ; .  t rcn rhF E,- l ' rdi" .  an Inor. ' . - rn Austr l [ -
are recognized by the fact that thcir tatrles have a lox or reduced spire. 'fhe 

clesrec
of rcduction oI the table is useil as the main character to clistineuish these sD;€s
i fo_'r  Pd(h oLher.

H. (T.) samo&na from Samoa, H. l7'.) parefl,inceps from thc cdf of California
Panama and westwards to Cocos and the Clarion Is1an.ts, 11. (f.l ,6nlr lrom the East
I -  . i c -  P h j L : D D ' " e .  r e .  r r .  r c  .  r p l t , n  b r o  r h F  R ,  I  > ^ r ,  H  \ ! .  , p ,  / - ,  l i m i L a r h
d i . , r i b , r  " d .  H . , T . t  q \ a 4 , 4  l a  - o m  r r , F  E , -  t r d i c - .  p h i l i f p i r , . .  n j . , - , .  r o  L n .
Souih Pacjic Islands and H. (7.) iriilcefs from the \tresl lndies, a1t har,,e we[_
dcveloled tables.

H .  T .  h , , l  . H . t l . , p r t o ? ,  r , 7  a 1 ' H  , t . 1  s 1 t o n t l r , o " t .  - , p " r " L e d . n 1 i n l v o n
rh" fo. ln of rh" ir  l  run..  Tho.p o, , t ,  , - -  " t" i r {raL" \ \ : r \  ,p ro In pdif"  o iol"-
\r.hile those of s4ramitra have only 3 5 pairs of ho1es. The wnalactjd tike tables

did not mention the prcsence ol synatlacticl-Iike tabtes in hii alescriDtion of
f t .  t r . '  , 4 r ' a , a ; h y a  o  r r  . h - - e  i .  a  5 . .  o " ,  . l j d "  .  . t , i . u t " .  i  r t , p . o l  p , , i o n -  o f  .  p
Bdtish Yuseum, presumably from type matedal, $,hich sho$s that such tabtes are
|Iescnt. H.Q.)falt4rircrps difiers Jrom the oth€r t\yo sp€ciesinpossessinjl additional
r J . k L \ L r n o " - a ' l d b u  r o n - q h i . h  p r l l r o L p , o m c . r o o , i r r i r h . r r  h . , " - . r h " . , h o l e s
sometimes becoming obliterated.

E. (1'.) frhcels and H. (7'.) spt ileld atso hare some tack like tabtes b11t no svnal_
l d  r i d  l : \ F  d o " c  i h 1  o i - e r  l r u m  p J  o , h c r  j .  i h ,  . r o u  

" r  r a t  t " -  " - J  . i m ,  t - " r
o u r  o  .  o ' H .  t 1  , . p  a i t . ' o  \ , h i i .  H .  , / .  r y i r .  / r  h , q  o "  . ,  . t i r - " i d  I  o  r r i o - -
and genemliy less stout tables.

Bis(
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@&ffiffi

FrG. 19. Holothu/ia l1'htrtnhe/ia) lrih.eps selen:la, 1867. B.M. No re5.1.9.13.18,
Eiscatne Bay, Florida, lcngth r2o mnr. (a) rnid dorsat railia_l and ailiacent inreradial
plates ofthe calcareous ringr (b) aDd (c)spicutes ftoni rhc ito$a_l and ventral boit\, *alr
J n d  p o d  : p q  , v - l v .  T i  . i d r F  q  - . , - u r F -  r o  ,  n  ^ r . o ,  a o d  o  a  .  j o  ( n r  " ; o .  ,
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H. (T.) s&ma&na d1frels from ail thc other species in ttis subgenus by lactiing both
tacL-like and synallactidlike tables. The tablcs horvever do have high spircs but
these temfnatc in smal1 spines; the iruttons have up to 8 pairs of hotes.

H. lT.) hanala lrom the Red Sca is also quite easity clistinguished from other
spe.les i ,ThecloUu,,ria. Tall,spired tables are absent, the tabtcs having spires ol
moderate height terninating in smatl spines. The buttons holvever a." 

";uily ""rtirregular and ellipsoidal in form.

MET RIATyLA! subgen. nov.

(Text_fig. zo)

(T.\'pe species: Hol.athutid scabru Jaeger, rE33;here designated.)
Hobthutia lpaft): Jaeger, 1833i Semper, 1858j Lu.lNig, 1875j St[iter, reorj He]icr, ier2j

Ere.o, r9r3j H. L. C1ark, 1939,

DrAGNosrs: Tertacles zo; pedicels irregularly arange.l on the flaitened ventral'sole', palil]ae. usualll,r qrdtc large and conicat and il.regutarty auangecl dorsally, a
laleral flange of papiltae sometimes e.|,ident, a . cottar, ot papiltae arorna the basc
o l  } ' a  r F n . J  l F -  o l  , n  p r " . " n r  : r 1 , 1  p , p i t r d  \ " r i o u J v  d F . , l o  " t ;  . o d , , , . I  u . u d l .
q u i  e l  n .  r ' o u t z r I  r  r n n . t  ' " . .  '  d b i r ' ,  t o  p  L o l . l r : I , o ,  I . . u " 1  r  " , , , . n -
rentraUy, arched dorsally; size s alt to moderate, up to 2oomm. Iong; catcareous
Ilng quite rlell .leveloped lvith radiat plates up to three times as long as the inter._
radials; spicules consisting oJ \le1l-dcvetoped tabtes with smooth clisc aid spire either
o{ mod€rate height or high, Lerminating in a {e,,v to marv small spines, tables rarcly
abscnt, brttons simple, \a.ith moderaie sizcd irregularty armngcd k[obs ard thrce
to ten pairs of relativelv large holes.

OrEER spEcrEs r\cLr:DED. Haloth.u/itr .tc leata, albil)entel Semper, 186g;
H. bat)e11sis Lud\tig, 1875; E. br,11t li ]ltlte\ r9r2; H. maiensi Senper, r86E;
H. michaelseni Er\re, r9t3 E. oceUat& Jaeger, rB33; H. submelsd Sluitcr, rgor.

.'. RExI-{Rns: The series of species included iD Ltet}iattla r,efe not dealt \vith bl,
Deichnann (r9s8).

H. (.M.) albitenter tuon the Indo West Pacilic area is easity .tistinguish€d from the
other species on account of its solidlooking tables nhich have spires of mo.terate
height but densely covered with smalt spines.

H. (.X1.) dculeatd trcm thc East Indies and Philippine Islands a\d, H. (lL) scabl.L
I o m r h F l n l o \ \ . . 1  P " ! i i l .  ! f " "  l a v "  L  L l p - , \ -  n " p i r p . o t  n o J " r r  ' p l  l - - r r h - " ,
d u  n o  r e  m i r "  "  i  a  l - r 8 "  r - . -  o  . - , r a l t  . p i r  ̂ .  r J .  

" .  o f  r t -  , : b t " .  , -  L e ,
f o -  e d  I , r . - r z l o ) c - r n 4  " l - , r  r o n .  \ - . h  f r o m  i 5  p J , , o | , u t . " .  \ \ 1 .  , r  r t , p . .
1 " o  o a  " l  

. p . i " . d  - r . d l l v d i -  ,  r l . . r . , " t y , t o | | i .  / / . . 1 / .  . , , r . ,  , . L , f , o i r \ .
f h p  d - . - , 1 H .  1 1 .  b , a ' , \ ,  o m  r , -  R F  o  . o - ^ a  r .  l a t a a n l

sra&/a but thc buttons have {rom 3-ro pairs of hotes.
1 G4ch:,,,7rt,s : modcntej,/r,s : knob.

@p0$
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!1c. 20. Holathalid (Meilialtla) s.abya Jaeg$, rE3j. B.M. No. 1855..1-4.7, Amboim,

length r3o mm. (al mid donal iadial and aEacent nrlenadial plat6 ol tne catcarsrs
rirgj (b) and (c) spicules lrom the dorsal and verhal body wall and podia rcspectively.
The scare measures ro m'n ior (a) and o.r dn. for (b) and (c).

The tables of IJ. (M.) oceUot& lllom the East Indies, Bay of Bengal and Red Sea
have spires of moderate height or are slightly high€r and the buttons have 3-6 pairs
of holes.

The $ircs of the tables of 11. (M.) bou,ersis from northem Australia and 11. (M.)
martensi ftol:n the East Indies and Indian Ocean are relatively high, those ol ban)ensis
having up to frve cross-bridges and those of malrrrsi up to seven cross-bridges. The
buttons of ,o?rerrsis have 3 5 pairs of holes while those of ,raTldsi usually onll' have
3 ?ails of holes.

H. (M.) mich&elseni Ircm westem Australia apparently lacks tables.
H. \M.) s btnelsa ftom the East Indies has tables whicl have a spire of four

mconnected pillars terminating in numerous small q)ines. The buttons have 3 to
4 pairs of holes.
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Subgenus MICROTEE E Brandt, 1835
(Texfng. zr)

HaLth*ia lM.ioatlele) Bnndt, 1835 : 54 (1ype species tr. (M.) tuaertdtd tuandt, 1815 : 54 :
Mudteyia *obilis S.I6ka, r867j d.signated by 4. x{_ Clarh & F. W. E. Ro{.e, r967a ; roo)
non Mi.tDthek. DeL[nann, 45A : 2A7 : Platj?etan4 subgcn. nov ).

Itohtllw;a lltyglodia) (part) rcarson, r9r4 : r7o (T]?e{pecies ,c. n,rztara t}r.ndtr rtesignated
by Pearson, r9r4) ls€e A. L Clai]r & F. w. E. Ro{c, re67a: rool.

DIAGNoSIS: Tentacles 20;p€dicels and papillae indistinguishable, scattcred I'.en-
t1?lly an.l dorsallv, no apparent ' collar ' of papillae around thc base of the tcntacles,

ffi@
b

ls"ffits)ffi-
(l-14,(, (zJ--+-r-t+!

ltc. 2r. Ilalothwia (M.i.htuthet4 nabiti.s (Selent€. 1867). B.M. No. 1877.r.r5.rr,
Samoa, lcngth r?o m'n. (a) mid-dorsal radiat and adjacent interadlal ptatcs ol the
calacareons ring; (b) aud (c) spicules toon the doisa.l and vontral body wall and podia
respectivcly. the scale measures ro nn. ror (a) and o r nrn!. ior (b) and (c).

a,

ffi
(ffi)

ewj

interradia
spicules c

RE\l lR
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leads me
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anus usually with 5 calciied papillae only, though in smaller specimens (uD to
:oo rDm. lorg) more papi l lae na) ocpresenr rnd in rn.ve-t  taree,oeciren. i 'ore-
4oomm. long) anJ papl l la.rnay be ert i rel)  t rct ing: r ,oay,uU Jery r  f . ; " f . ,  usi ,alv
5 {5-rol  mm.: hody rarhe- cy, indr i !al :  . ize ra-ge or even md-sive. up 10 ooo m;.
long; calcareous ring massive, with distinctly sciloped anterior margin, raatial and
interadial plates squadsh, the radia_ls being about twice the length of tie interradials;
:picules r  onsLt ing o! 5lort .  wpU devFloped I  I  bles \ \  i t  \  :moorh .qua r i .h di . . .  .Dire oI
modcmre bpiEl t  rFminJl inB in manr .rrJ i  cpinFq butron" usuatty atr .ar.  ioUos
{enestrated elipsoids tlouth a few simple knobbed tuttons may be-present.

RItMARKS : Bmndt's concept ol Micrathete is now nar.owed to encompas,s onlv the
sin61e Indo-West Paci\f\c specres Mue eia ,roDilrs Selenl<a (see pp. rzo *^oa r45 oi tht.
?aper; A. M. Clark& F. W. E. Rowe, r967a : roo). It is isohaed by the for,rr of the
calcareous dng and spicules in combination with the massive size attained bv th€
anima-l-

. Having examined the h ototype ol E olothuria ahittkaei BelI, r88L in llre collections
oI the Bdtish Museum, compadson of the body iorm, calcar€ous dng anal spicules
ieads me to conclude that it is conspeciflc with Il. (,l4.) rubrZs Selenka.

Caso (1964) has described Pararnictathetre, a subgenus oI Miclatkel,e sensl
Deichmann, ron Brandt. The tlpe-species, M. (p.) zihuaJanensis, I consicler is
referable to the subgenus Tkytai.osycia (see appendix).

The lol lowing trLl .  rp.  t651, bd.el l  enr irely on spi ,  ule oc.urre-ce and form rr :ar
a.si . i  in J.srgajnS r speci" .  Io i ts -utrgenus. .upplemFnring thc evoLut ionary rr . .  and
the key. Entdes in brackets indicate the occasional occurrence of that chaiacter.

Tle louowing l is l  i r ( lude" . lnorymies nade sincF pannine. .urvev of ro2o rq
Those made in the presFnL $ork are marxed wirh an ,srer i .k.-

NortrNAr spEcr.s usDD ry ?ANNrNo,

R E \ I I E ' W  O F  H O L O T H U R I I D  A E

PRESENT usposrrroN 1ND AUlHoRrayr9?9 35
Hatottueia (A.t i4alrIa) Jt$osa

It. (Micl.thete) e'c.uers \Lndqis, r87i.

H. (Miclothete) llaucastanra (Thee], r886).

11. (Mi.rottete) bedlatuti lD.icnman!, re22)

E. (Mipathete) aepptiana (Heuer, rer2).

H. (Midothete) lNtLhed lslniter, rEs|).

Eatathutia nitidd \aes, rSsr .

H. silahe sis laes, r:19r.

Th?lehota anana\ lrcer tU3

H. ll'tattPeraku) dill.rlts Scmpd, 1868 :
Ddcrmam, 1958 (ds M i./.thete).

E. lPtatllc,aia) sdn./tu Ddle CLure. rSrr I
Ddcnmrm rr58 (rq jt{1,rotr./4.

H. lPtatl?erana) ddaris Semp€r, 1868 I
Delchnet, t958 (as Miqathete).

H. (Cyslipus) yis,la lselanrta, 1867) :
Deichmam, r9j8 (a F.ssolrdrta).

1 H. lMerteksiothel.ia) leu.osrtl"r4 Bandt, 1835 :
Dcichmantr,1958.

IL \Eakdeina) lloridune Pourtal6s, rE5r :
Chelborhier r95r.

E. ll{alodeiwa) fqidand Poutaies, r85r :
Chdbonnier, rq5r,
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H. inarMtd S.mper, 1868-

H. labric@ \ar M@enzettert Ludvig, 1883.

H. otuvlaf@ Sl\i.td, 1888.

H. tM?e i Lndaig, 1886.

E. iM$abilis Semper, 1868.

E. Jrequ tid"Ehsis H. I.. ebrk, 19o2.

-aJ. trl"s,a Sluiier, r9or.

E - ?ettifuar L\dqig, r87 5.

H. uni.otar Sele ka, 1467.

E. Jtus.obu"ctata Jaese\, t833.

E. obineNis H. L. Ctark, r92r.

H. subverta E. L. ..ltk, r92r.

H. hlbMtua H. L. Ctark, 1921.

IL /osso/ Deictmam, 1926.

+ E. ?ati ata Bell, 1487.
H. Jusco-tubld Theel, ra8('.

IL thleratar Deichmnn, 1938.

*E . ahihndei B.ll, t8E7.
E. ?atdgotuica Pefier, 1904.

H. tlwicuriasa Dei.tEMM, 1937 .

E. homaedH. L. Clark, r%4.

H, Mo6@i Iliediag, 1939.

H. glatinosa Hedjng, \939.

E. ?seudo z@ae Cndbomi.t, r95r.

E. f vud,o'lubfica Cherbonnier, t95r.

H. ?ali*hdbilis Cletbonier, 1e5r.

H- (Le$anathvia) rd'tucasd Selenira, 1867 :
H. L. crar]., 1946 (a Ealothtuid.)

E. (Pta4perctud) .tifrcitis Semper, r8rt8 :
Dciclmdn, 1958 (as,Utdlorrrl").

E. lMet*$siofuuria) leucaspil.ota Brandt, 1835 :

Labidademas sempeidwm SelenLa, 1867 :
Deichmd, 1958.

1 E. (Eakdeituo) glis.a Selenka, 1867 ;

Ilomrym ol H. Jescopuwrara guoy & Gaimard,
i83o: ? s}!.or.r'. (arsriP,s) irrabtlts Selenka,
1867 : Deichmam, 1958 lds Jaegetuthvia).

E. \PtatlP*ana) d,ifrcitis sedper, 1868 :
Deicnnan, r95a (6 Midathele).

E. lMetliatrld) tuulaNi Sempe!, 1868 :
H- L. Clatk, r9t6 \as Hohthulial .

H. \Clsti?trs) inhabitis s.lenLa, 1867 :
H. L. Cleld, 1946 \as HalothMia).

H. lq)sfiptui) NbanaLvtsis, 1875 : Deiclmann,
re58 16 Fassothilia) .

E. lA.d*thottabez@J Pltis SeIeDka, 1867 .

E .  R O I { E

H. (Eabdeina) heJenreini (Selerla, 1867) |
Dejire\, rgs8 (a Lud.@igathwia).

E. (SelaahathMid) eviflaae,s Semper, 1868:
DeichmaD,1958.

H. (Merte^iathwia) letucasPiktd Bandt,

E. (Meltettsiotwia) kucostil.old Br^ndt,

rd35

1835

r833

r335

H- (Melteflsiathuria) tewos?ilotd Etundt, ra35
Deichnm, 1958.

E. lMertensiothwia) r.sea-cinerca Iaeser, 1833

E. (Selehhathwid) h'b/i.a s€lenka, 1867 :

H. lclsvus) tanaDttts Selelka, 1867 :
Deiclnan, r95a @s Jaegercrhwia).

H. (MetaaNiothwia) lewaspitora tuaadt, 1835

E. \Theelorhwid) llitucats Sele*a, 1867 :

H- lMiclothek) nabitis seletika, 1867.
H. (Thrqioslaia) ItiJe/ selenka, 1867 r

Deichn,m, 1958 (as BtuMuathuri@) .
H. lMene$iothulta) Jtuscoci,eft@ Jaegd,

Deichmam, i958.
H. lMe ensiothuria) hu.as|ilola BtanC,t

Deichm:d, r958.
E. lTh)Miasycia) @e*iaatL Senler, 1868

Dei.ln.@, r95a (6 BvatultathMia) .
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Inevitably with $rch a large assemblage of romina-l s?ecies there is a residue of
some which a-re currently recogdzed as ?robably valid but which it has been tul-
possible to refer to a subgenus, either due to lack of mateial or to inadequacy of the
origindl descr;pljon. ThFsF arp lisled here.

NontN& sEcrEs
Holithwi.a Miolaga H. L. Clark, lq2\.
II. mLiaa H. L. Clark, 1938.
E. cumrt$s H. L. Clak, rg2r.
E. dietui.hi Ltdqk, t875_
H. efalta la6pdI, r9a5.
H. ,isugo Mitsnktn, t9r2.
H. mMgirata Srtiter, r9or.
II. iaef.bul"a Qtrqb@ni6, t965.
E. P/om?tdl{oe et &YMey, tsoa.
H. sfutkli Lndl;lg, r98a.
It. ,tfis Sluitd, r9or.

PosstBtE DrsPosraroN

valil:

BErr, F.

BRor{I{, E

Caso, lt-

Holoi

l"l 2

16 f€

Illst

lltd i

BaL

BtA.

Bi.4

- r95t
67PI

? H. (Medewiothwia)

'  A C K N O W T E D G E M E N T S

I wor d like to extend my sincerest thanks to Miss A. M. Clark for all her advice
ard encouagement throughout the preparation of this paper, also the T.ustees oJ
the British Museum (Naturar History) for giving me the oppo.tunity to com?lete
t-hi. work.

A P P E N  D  T  X

Since the completion of this paper, thanks to the kinclness of Dr. Caso, I have
received a paratlpe of Eolotkwria (Pankol,otkaria) riojai Caso al:.d one of Microthele
(Paramicrotkele) zikwatatue sis Caso. These leld the following conclusiors:

^. M. (ParatLicrothel4 zihuatanensis l\ my.opinion is close to, if not conspecfic
with H. (Thyniosvcia\ g1r/y'l,(Selenka. 186rl lhe reirrion:hip ot *hich with lil1a
Lesson, r8lo, remains ro LF detjdeA. Paranictolhck is therctore referable to Lhe
q.non5.rny of E. (Tk miostcia). This agrees with my provisional conclusion ex-
prcssed on p. I4?.

b. H. (Palahokth /ia) ojai may be a valid species. It is afrtiated to the sub-
ger]ns Halodeima, ditrering only ir the abserce of rosettes ard extreme realuction of
r l .e lablec. HowpvFr in lhelpecimensenl,  rb.spi .ulFsappear.omewhar eroded by
poor preservative. Also there is no sign of the plate like spicules (rcsembtng those
of the s,.mpatric Pseudahws californicws-a dendrochirotid-but unlike anything
found in othe. aspidochirotids) described by Dr. Caso as occuring in this species.

In.my oprrdon Pal*holatk fia coaId. be recognized as a subgenus ol Eal,othwi,a
distinSuished ftom 11. (Halodeina) by thelack of rosettes, though lurther study may
not substantiate this.
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