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No. 13. ?i, Hatathutians oj thc lluem oJ Com?amt;N Zantnsy.
t 4 f , \ t r n n p , n o . .

Br HurDRr Lft1N CraM.

. ArruoucH the collection ol Synaptinae in the Lluseurn of Cornpara_
tive Zoijlosy is not a larse one, it is of much intoesi not nerely be
cause o{ the undcsoib€d loms which it contrins, b't because of thc
light it thr@s on _tJre range of diversity arnong speincrs of tong,
known species. Moreo\er, special intoest attaches to some of rhc
matedal because it was collected ard dcsoibed by Sejnper. wnile other
species werc cxmined bj' Sclenka and sone of illjs marerial seNed as
types for loms desciitred in his jnportanr inonosaph on hotoitriirims
published in 1867. There are also cotypes of species dcsc b€d by

. Tt)e clasliff@aion is jn fairly satis{acrory condition and thc study of
the M. C. Z. collcction does not sussest anr chanses. Thc recosnizca
serela sem to be reasombly .atuml gmups 'trhollsh much inore
matelial ftom the Dast Indian resion is needed be.fore rhc Iinits of
sone o{ them arc deternined. Speciffc linits too an,ons the trj.st
hdian lomis require Duch .learer ndicltioD rhin the present natcriat
pemits. 'Ihe ronenclature seems to have rcached a srnte o{ con_
siderablc strbility and quesiiols concemed sith it call for no discus-
sion aside lloln the matto of the ynlnlitJ of ccr.rarn roms.

Thc characte$ upon which the genen md species are based are
both exiernal and intdrolJ nacroscopic and miooscopic, but the mosr
impotari are the tentacles and rL. cal(llrous deposits in the bo.ty-
rall and tentrcles. Each of thse de.ndnds ' lew rords.

TnE TDNaAcr,ES.
'1'he number of tentaclcs is txpicrllJr 12, Lut in oDe specics it js con-

shntly Il aid in ,t least oDe it is 10. lYhcrher rny species has
nomally a.d rcsuhrly 13 tentacles is still to be dononstmted, but itr
SJnaptula the number mnSes l.om 12 io 15 and in !S. rrcra, it seems
Fobablc that 13 ;s the nomal nrrmber. Euapta, Opheodesoma, .nd
Synapta hs1-e typically 15 tentacles, whilc Polyplectsa hs 2b as the
typical number, thoush mmy specinens, partiolarty smell ones,
have a nuch snalld nunbo. As for the form of the tenrectes they
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ar usualy considered as of t{o kirds, /i/,,atr nlld liritdl., th. formd
haling r sleniler terrninrl d;sit aDd the laiter lackins it. It is inicr-
estins io lird, ho$.e!er, thai in the Europcan spccics of Labidoplax
there rrc connectiDg links betNeen these tivo quii. dillcrcnt sorts of
tentacles. Io. ;ti L. LBL;i, ihe tertacles harc a distinct tcnniDsl
disit rnd one digit on each side, s'hiie in I- ,r.dtd, (unfortun.tcl)' not
represeDted in theM. C. Z. collection), there arc tico lateraL disits on
eacL side, but no temrinal .]igit.

TEE C^r,c;Rr,ioLs PARrrcr,r!.

('alcareous particles of lour kinds occur and as a rule each lpecies hrs
cl a.teristic spicuLes of each kind, but in certain
two sorts may bc abscnt.

7. ,l1rchots. 1'hc rncbrs are the chiel ferture ol the n ooscopic
aDatom]' of stnaptids and are vmtins only in the little knoim gcnus
Anapta. 1)l. sizc aDd lom ol these particles sho*- grcat dilt$itl'.
but dre rcnarksblr- constant rcithiD a species and hence {umish onc ol
the best spcci{ic characters. In spite of their divers;ty thcr- h&vc cer-
ta;n reaturcs in connon, wLich must be undentood, il their yalue ss a
taronoDic ch scter is to be appreciated. The-v lie nr iirc cpidennis
of the body-wall, outside or over the lDchorplst.s. The shlft is not
strnisht {nd t}e rrris nnd the stock do Doi [. ihesanieplanewith it.
Illlie arnr are directed ouiwafds and the stock is bcnt inina.ds nnd as il
conscquence it is r.er; dillicult io get an anchor to lie unde. the nii.to-
-scopc in t perfectly horizontJ pldre. As a consequence, there;s niofe
or lcss as.\'rr etf ir niost .d,rrro /mtA drashss ^nd in 1L;arcphoto'
graptu, but usurllr, if the desired position is sccured, the anchors
se bil!ie.J\'sr ni)et.icrl. Asl nrnetr]', as shom ir figures, is not
the.elore real. Inncarlt .ll fully dcleloped ancl,o.s, onc of tn'o coniii-
tions pre\ajls; eithcl thc arms a.c sntooth and ilereare niDute knobs
at tl,eapex of ihc $ait or thc apc: is snooih lnd the dms are senate
on thc outer side. ln Iouns or incompletelr -derclopcd anchors both
iiper snd ans arc smooth. -\nother imporirnt chancter is noted ;ll
t}e stocL, shich mal be deeplt'di'ided, e\er sone$hat branched, or
on th. other haDd is not dilided at rll, but ;s co\cred alons and near
thc margin b) minute teeth or pickles. Good gen€fc chn.acters ar-"
gircn by t|e lour possible conb;rat;ons ol ihcse two i?atures.

2. Anchot?luttt. The anchorllates iring below the nncho$ and
servins as r suppo.t lo. them, to rvl,icl, a.e attached bI the stock, at
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r'.rJ dj8icult objects to show in drax,inss. TLe ouicr $r ace is norc
or less conca!., in n,ost cascs, ard thcrc is a fuirlt, crment, but not
cleArly detned, thick r;n around rle platc ctrcept at thc narro$ er end.
ln Erapta and Opheodesona the.e js a $.lt-niarled arch acrosi ttris
narro\r erd, oD rhc outer si.L,.ailed rhe "br;dse.,, ,l.[is hridge is also
clident in Slnaplula, less so in S$npts, wlile in L.ptosFaptr it
tcnds to Lecone hsed niore or less tulll. nith tl,e platc- It is wanrjns
in Labidoplar, but is representcd ir Prctank-r,ra Lr nn incsular m1|5s
not at all like thc slender bridso ol Euapta. The perforarions in rhe
plote ale mrely $noorh rnd cnrire in adtrlrs, iut alnn).s arc so iJr rhe
incornpletely-dcleloped platcs. In thc rnosr speciali,.d ptates, suc.h
as those ol Eunpta, the senntions are on onc surface of the plate on ore
sme oi the opcning and or thc other su a.e of tlie plate on tie other
side. In Or eodesona, th.re is a tendency lor thc senariuLr on tLe
outer side ol ihe plate to cornpletell. $rround ar lcast so e ot the
pdlorrtions. Dr.ellent raxorodic chsracieN lre rh s giyen bJ the
conditjon ol thc b.idse and the serations, as 1'etl as hr tle for ot

3. S ?pattitry n\l{ In most synaptids, the Natls of the disits or
of the tc'nr.cl.s or o{ Loth, rre suppli.d }iil calcarcous rods, which
lu.nish a lairlt' g{,od ta\ononiic (lumct.r. Tl,e abs.nce of tttese rods
is o.e ol t1rc distinsuhhirs leatures ol Opheodesona, Pollpiectana,
Slaaphr, and SJn.ptuh.

'4. llili.ulj particl.s u lt,Izrlrs. In nost senern there arc prcscnt
very minute rods, gl,ins, plates, or particlcs of line \ihich are con-
\eni.ntlv tenned DiliaN rrrrticlcs. \\:Len bcst developerl thcl- occur
in patches in th. cpidernis, o{tcn around th. anctors and ptarcsj and
arc !is;l,le to thc naked ere as irnit blotches on rhe sknl rf tc$ $,e11
dcrcloped tllc] oc scattered unilorn,h or more or less irrcgularll nr
thc skin and arc not \irible c:c.pt with cons errl,le nasniffcatiin.
\liheD lcast delelopcd thej {re lound only alons th. r.,l;i and soD,e-
tlmes onll rear the antcr;or end ol tle l,odl.. Th.v rnal Le wtroliJ
wantnrs- Ther arc fa;rtJ .l,aractcdstic jr rhe ditlcreni seJreu and in
leptos]'napia and Protankr_ft, {t least, the) Iunish crcelleni slecilic
clarncte$. \l'l,erL thc forni ls dist ctile, tle nili:ul parricles fur-
, i  , o r ,  n ' . r , - , ' , , .  r " l ' , , .  , - ,  , . o t  : , , . ,  i ,  i , 8 . f . . . i . . .

Therc arcilo specimens of ;3i valid spccies tl,el'L C. Z. cotl.crion.
Serer invalni species, rcprcseried Lt ttpeinaierial, naturrlll.hale
also to be considered. Thc neasuremenrs siven of tLe calcanous
patides arc caicnlated hom skeicles Dedc 'r:.th a ca,Llm hLci(h,
aiter masniffcations ol 95 or 4r5 dianeters. Thel de of cours. bas..t
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on nornalJ {uily developed particlcs. The ligures sivcn oe rll duwn
to tlle sane scalc, in ofder to lacilitale conpaisoD between allied
species. Particular attentiol has bccn silen to the anchor-plates in
the elTort to sho{- thc clact.hrructer of thc se.rations ound the per-
forations aDd thc natu.e of the so-called "bridge." Such detrited
tigurcs hare not hith€.io bee;r publislrd.

Itu,lprr coDErrroyr.

tslatc 1, fs. 1 4.
til|hpta ga.LfraJi Scbtar, 1868. Holothuie!, p. 231.
Ewr)td sodentulti 6sret$e4 1898. 6tv. Ii. ver.-&kc.l. IorL, 66, p. 113.

llhe.e are 12 spccimens of this Indo-Paci{ic species tuom five locali-
iics. Iour specimcns were collected by Ganeli rt the Hawaiiar Is-
lmds and were eramined by Sclelka. Thoe are sereral latels with
ihcmi oDe rerds " Swnfia s.tpentitn. Sanll$id lslands. 1065,,,
a\o1het " Sltnofia supch.tlna lIull. (as narred t t. Selenlis). " Selenha,
hos'ever, records no s.r//rti@ lron rhc " Sand\yich Islinds," but lists
orlya Zrnzilar spccnnen as in tbc fL C. Z-, so he na] not be respon-
sible ibr dr;s nisitLcntification. Thc spccnnens [e unqucslionab]y
sotJ..lftotji, lrtt il,ere arc nore h the tr'r. C. Z. s'liicl can rrrcpoly l)e
c"lled 9r?.nt;nd so I am xDable to distinsuish thai species liorn
{o/,J/ro . fie rour EaFaiian specinens of th latter runse tuom :i10
to 475 mm. in leDgthi thc lsrgest is 20 mn., Dore or less, h diamcier
and in lilc was probrLly over a n€ter lons. It has tO tentacl.s wiih
as maDy as 40 pa;rs ol digits, rbout 30 polim vesicles and a single
n r o n . - s  r s l .  . - u r u f .  " . . 1 ,  r i " r r .  r t u - 1 ,  s  r i "  r r ' . ' i o ,  I .  d s . k , - r
pE" ' . i o rh  . , r . , l ' " . ,  l .  :  f . . - , , i " , t . , ' " i , . , r , . r , . r , , r , t : r t  i n r .  a r "
well rrarked. (lalcareous lins dist;n.tlx sreenish il colo.. Carti-
laginors rit1g $'mting. The ot|er 1lree specimens hak 15 tentrcles
eacb,lvith 20 30 paiN of disits. 'flre coloration is sinilar, hrr in the
ts'o smallest specimens ;s nuch darko. In all tiLe sreen color or e
calcareous rins is notabl

A spe.iiren ftom thc lIa$liJl lslrnds, ,:10 mn. lons, lus 15 tcnt&-
clcs, lrut they are voy sn{ll, onlJ T 8 mn. lorg, or al,out one hsff the
nomal size- Its color is rerr11. $+itc cxccpt for dark spots about
3 Dm. in dianreter, rpparntl-l, in iranrverse scri.s on the back, rhoush
the ansngenelt is obscure. Tliere is no indication of "eJ.e-spots"
at th. base o{ the tentaclcs or t}re disk. Thc calcareous ring is grcen-

ish. Cartilaginor

{ully e$oscd. 'l
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ish. Cartilrginous Iins i{ailtins. One stone-cannl, but 1€rI nany
poliar resicles. Thc niliary grnnules are ercessively abundant in
this specimer aDd its {'hite colo! is, in part at le.st, dtc to the'n.

r\ specinen froD Samoa is ore o{ Sernper's cotypcs, and is appar-
ently the sp€cjmo1 lmm vhich l,is fisure of the calcareous dng $'as
taken, as that nuch ol the r;rs, \ihicl is .onspicnously green, is carc-
tulll'erposed. 1'he specinen is 470 mn. lons ard has numerous
polian vesiclcs, but onlr on€ sl.one-cana1. l'hc color is \rhitish, some-
$'hat ya csatcd dorsallJ !r;th pale and darkd broim.

A sp.cimd tnken br Grrrett at the Socicix Islsnds is 190 nm. lons
and I rnm. in diameter, and has 15lentacles vith 25 :0 pairs of disits
It is 'adesatcd pale ard dark bro\l]l and has tlrc calcareous lins srceD
The miliary graDules are very nunerous, cspcciaily on the inno face
of the tentaclcs, at the Lase ot wlich are at least frint indicrtions of
eye spots. 'Ihc polian resicles and the stone-cdDl
sinslc.

Other specimens are frorn Hawaii, Samoa, anil the llurray lslands,
northcasten ,\ustnlia. Th.I mns. lrom 1:0 to 290 nnn. in lensth.
All halc 15 toltacles, but ihe nunt cr ol digits rntrses frorn 17 to 3?
pals. 'l'her are dist;,ct e.Jc spots in the specinens i'rom Sanoa and
the Munay Islards, but rtone in thc Hasaiian sperinens, s'hich nLay
bc accounted for in prrt bl thc{act that tlr lorBer hare becn in aLco-
hol less than ten leiN $'hilc thc forncr i'ere ttken in dt " lilties " ard
hare beer il lrlcoliol of more or less v.rriable sirength erer since
There are 15 or norc potian vesicles and a sirgle stonc-canrl in cach
ot t}ese specimens. In the snallest, the calcaleotrs rins is not at 'll
sreen, but in the othcN it ranses from srenisl to applc-8reen, atd in
the ]'turray Islmd specincn eren the ntdreporite is grcenish

Th€ c careors pariiclcs 01sodqflroyr: rre distincfi'c and quite con-
stant in {orrns. Thc archo$ and plates are txpical ol thc senus ln
the ker to ih. spccies of Euapta in ny ,\podou$ holothuians (1908),
god./, oli i is distinsuished fronr the liest IndirD species, ltppa, by the
prescnce of nislomed ancl,ors, Nliich I havc rcvcr seer ;n thc \{est
Indirn Duapta. But exan,inition ol thc X{. C. Z. naierial ot sodd-
/rosi shows that tliis ;s rot dislniciiyc as not a siDsle Iniuomation ol
an anchor lus been detected in any spccinenl T|e real difierencc
bctFccn the East and I'est Indian sp.cics ol Eualrta is in the size of
the anchoN and plNtes. In godtifiosi the anchors nng€ lrom 27; to
380 a in lersth vith aD avcmse size of about ;125 p. Thc anchors in
the posterjor pari ol thc rDimsl are ' irifletrser thrn ant dorlt-, but
the difiererce seens to bc vcrl iDsisaiffcant. TIe nrnis of itrc anchor
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flrc aboui 22% as lons as the whole anchor, nhite their widih is about
50q.. In la&a, on ihe othcr hand, thc anchoB rmse from 300 to
440 p $'ith rhe arcma. at least 380 p. Thcarns of the anchom, nole-
over, drc oler 30% of the lensth and theil s,idth rl7ti. .I.he anchor-
plat€s in esch species are ibout ts.o tLjrds as lons as the snchors, but
in gr{ldfoyi t}e \yidth of the plstc is about ;092 of its lensth ilhilc in
lapa the plates are a trifie narro$er, the bradth areraging only 6aoz
of the lensth. The niliarJ sranulcs ol soddfroJi lre nearl"\, spheical
or perhaps some}bnt discoidal and onlv rbout 20 p in diameter. No
n o r F { o n l J  J : f F r - r . , s  i n  r l , , , , g r . o r , l - p , . : , s  n r  s r , , i n , n r  f r o n -
d i H e f - n ,  l ^ , c l i l i " .  ̂r p . F 1  j ! a d . d n d  L r r , i r  , j o .  - - - m  s . r r , u s \
snaller anchors and plates oc(ur in the snal.r specimens and thc
lsrKst deposits in the lalgest spccinens. Thus a specimen fron
Hawaii, 120nn. lons, hss.mchors 280-310 p long \rh;le;nothef of the
same lot,420 hln.lons, }ns thearchorsS40 370p, ed Sempcr's cotJ"e
froni Samon, r'l;ch is 470 nnl. lons, has sone anchors 3t0 p.

Tle M. C. Z. n,rte al s}o$s th.n that ro.lcfr,?t is ro bc disth-
guish€d tuon oilc$ Y hich it supedciallJ resenblcs, firsi, by its anctroF
plates wlich are typicil of Euapta, and secondll., bJ. the anchors
n}jch arc soaller than t|ose ol lappa nnd harc shorter and slig],tly
Iess eiended arhs. -\nother ;nterestins and apparently useful ctu-
acier for distnrgLr ishin8 sod.fiort anons its Easr Indjan rehti\$ is the
morc or less seen caicareols .ins. 'I'he prcsence or absence of e-ve-
spots on tre oml disk s€ems to be a rerx unrel;rbte tearure, ttoush it
is pmbable thel. arc leguJarll- present in nonral iivins odults.

Er-{"r-{ Lrrra.

Ptare 1, {ill. 5 7.
slaa?la iapla J. nlnller, 18i0. lliiller,s dch., !. 134,
EM?ta lalrpd A*ergen, !89A. dir'. K, !et, akad.Iorh,,66, D_ 119_

Tlere ue 32 speciuens in thc f1. C. Z. of this \Yest Indirn specjes.
They come lrom llorida, Jamaica (llontego Ba-v, tort Antmio an{t
thc licjritx ol Port Rotnl), and Tobaso. Thc1,range trom i00 to
480 mn. lons in their preserred condirion, but thc larsest could un-
doubtedl}' eiend itself to a neter $hen &li!e, and that is prcbably the
m€lintinl for the spccies. Ol the:19 spec;lens in $.hich the tentecles
are prcsent d l can bc counted, 25 haR 1; tentarles and 4 have 14.
In a spccinen fron Montego lldy one teniac]e is nuch srnatler than
theother 1,1: in anothd, t\r'o tentacles, (on opposite snl.s ol the circlc),

Thc lisLrres (Pl. 1.
As in the East Ind,

is 360 p and in srill
340 p. lforeorer

Nront.go Bar', in r
l{rser.

lied bJ' Sluiter. Ir

Th€ senital dtrcr, ;



CLTNK: EOI/}TEI'ILANE: SYNAP.IINAI, 465

are only 7 nD. long, hile tn€ other tB,re abour t6 nm. tons. The
number ot disits increases wit}l asei in most of the Janaica naterial
$"r arc 2O 22 pairj, bur ir rhe lrrsr.r spe.;mtr. whi.b F {roar'roL,B. th4e m 27-30 ps'r.. As in fo.l,.frcs: the otcar"ous ring
is more or lss sleen, therc is a dnslc stone-cdat and tbe potiD vesicle;

The cartilaginous ring is wanting, thoush therc js
conside$ble toush comective-tissue below the cal@reois rins.
. Tlre elcareous particles are atmost e*actty tike those ot goAefro!/i,
brlt as explained_Dder that species the ancLo$ ard ptate; are dls-
r in . r lJ  lsrger  rDd ,hei r  reJar i r .  proponioos m soocFhal  d i fcrent .
Th. 6turs fPl. I, iig. t.2.5, 6, +oq rhe dFgr* or rhis diseren.e.
A. in tt. Dr.r tndiar qp?cjp". qo in tdppd, rh.antsiorM.boB.r€ noi
noflFrhry rar8tr than |nc posl"rior aocbors ol $e qamF specimen,
but in t})e laryer sp€cimens, just as n sodefroli, the sncho$ an;
plateE are appreciably ltuger thm in snall spcimens; tlus in the
larsst spexinen (a80 nn. lons) the ancho$ avemge 410 p white in
the othd Tobasonn which is onty thrce fourihs as iarge tle average
'i ?60 p 11d in 

"till 
snott"r specimens the alerase is only ' iiir" o;

:140 p. Moreover there is a fai y strilina difierence bcrweer rhe
specinos from Tohgo averaged together and targe specimeDs froD
Montego B,ty, in that rhe anchors of the fonner seen 6 be distinctly
larger.

OpEEor,DsoMd GLA.BR .
plt\tE z, hg. H.

Sywpta plal)ru Eenper, 1868. Eolothuien, p. 12.
Opheod.so@ slabtuFishet, 1907. EavoiilD hol.. D. ?2i.

T i r rc  erc onJl  rwo spFcimcns of  rh is  sp"c ies in  tn, ,o lh.1 ion.nd
eacr, or tbpst ha feaiures of specisl interest.
^  9"  h- i .1 .  SrBoca Sr.213,  n"r r  Sot"yer .  D.  E.  t .  sd q€.  i . r .nr i_
bed h)  s lu ' rcr .  lL  F 215 mm. loDB dd has t5 rFn,s. te j ,  e$b l \ ; rb
rbout 22 pai$ ol didrs. Thc cal.rrpouq ring iq to$. ahirF, widrour J
g:* "l s..1 srooE.an"ls and poti,r vr$id,. borh oumcrou..
r  be gerr tJr  du.r .  rn Lne a"s"nrerr .  ls  noul l r  long.  onlh"orst  d: .1
are two minute ey€pots ar the base of each tentacte. There is no.lriilssinox. rins ud d aF rr( ro supporrbg rod, in F reors.tcs.
jb :  "oro l  b broM. ds lcqr  abovc,  I is l lp . r  bFlnw, nor  Dotr t "d.  Tt rc
body-vall is smootn to tbe toucl.

Tbt orrer .p*in,"n is hom Luzoa, PhilippinF lstanils. hur no Dore
dFbor(c local i ry  jq  Bi \pn.  l r  is  130 mm. tuns drd rppsrcn, ty  h€.  t ;
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tentncler but thel ue ioo nuch contracted to nakcan nccurate comt
possible.'lhe calcrreous rins is tinsed'$iih $eol. Stone-canals md
polian vcsicles Loth nuncrous. T1,e seniial duct is not lotahly loug
The)e a.e ro ete-spots. The caltilaginous rhg is well dcveloped,
opaque, i{Lite, iviih no openinss itr it bclow the calcareous rins
There ar no suppofiins rods in the tentaclcs. Tl,e color is simost
lnilornJr* dark s.ai snd the bodl{all is slishtlx roush-

In rieir of the di$crences ill color, bodl'-irall te\turc, calcareous
rins, ere-spois and crtilasinous ling, it misht well bc trrsued thni
thcse tllo specimcns are not the samc species, but the calcareous
particles are identicnl and util nore niaicrial is available, it is in-
ad\isabie to lar too much stress on difidcnces in oth€r characters

Thc anchors in glalra shoN little diilercnc. in size accordins to the
part ol the tiodr wliere th.y nt eiuined j thus those trom the dorsal
side dlteriorlx, in th. Salcyer specirner, nieasure about 263 p, iiom
tlr do$al side postoio x about 2li0 p, l'cntr: side antcdorly about
274 p, and rentral sid. posteiorly aLoul 260 r ! it1 ull lirur rcsions thev
run fiom 260 to 27; /,. 1'he anchorrms arc aboxt 3ti% of the leDgih
of thc anchor rnd their width is about 509; ol it. Th. anchor-plai.s
Rrc about 21:l I long bI 177 p $'idei that is thet {r'e about 3011. ol the
anchorleneth and thcir breadtli ;s aboui 83% of thei own lergih.
Wh.ther there ale locality difierences rcn.ins to he sccn; *rere is no
indicat;on of it in theie two spccimcns. lliliar)' granules in glal,ra
are similar to ihose inDLrapla, btt are s!,aller as in the olher species ol

OPIINODESO]IA CNISD]..

?late 2, fig. 1 3.

Synapro prised SemFcr, 1E68. Holotlui@' p 11
Apheo.lBomd risea Fisbe\ 1907. Hrvaiian hol , 1 723.

Tl,ere are sir specineos ot this species in the collection, all but olte
from lfer, XIunay Islanils, northcastern 'trsiralia Tle larscst o{
these is 050 nn. lons, lrt thc head-end is in poor conilition and while
15 tentaclcs ciu be cou.lcd, the nulber of disits thereoD is uncertinr
and thc calcnreous ring dd its $sociated oryans are $'antin8 A
second spccinen ;s 530 rnm. lons Jlld has 15 tentNcles of which those
on thc risht dors side arc 25 rnrr. long and those on th. le{t 'entml
arc 1; mn. Therc arc about ;12 pairs of digits in tire lonser ones.
'Ihc colcareous ring, shich is slishtly thgcd {ith green, is like that of
slanra, as shown in Senpcrt ffsure (1868, Holothur;en, ?1 4, ffs. to).

indistinct Nide G;

lensth. The. !:.
1n nlaLra. T:: :

g;ren (ll. 2. ns ..

thc Lead<nd. T1

thoush it is labeln

7097, of that lensri

Tliere are 29 ;
Harbor, oah!, Ha
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'I'he ca.tilasinous ns is rery $ell developed, {hite, and opaque, \,ith &
circuldr foramo under each picce of thc .atcareoLrs dns, both r|dial
and nrterradial. Polian resiclcs and ston.-canals src both nurnerous.
There are no eyespots nor [e there supporiins rods in thc tenracles.
Thc color is ra cgated liglrt and dark Lrom, thc darker shaite forrning
indistinct wide trmsle$e bands-' lb ,  ur l  p"  ro. .  im, lq F t00 4 ' l ' ,  , , , ,  '  t^ r  L .  , , r  . . r .  . ,  r . .  . ;m t i r  ,o
i ' F  l . r J - ,  r  u , , , ,  h J v i  , c  l ; , " ,  :  - 1 . "  . o  F t , i l r o  r - , .  .  i t " g ,  o u ,  r : r s . ,  r . . .
In onc specirnen, onc ol the tentactcs is ndinentary brit doesnot seern
to be regeneratins. Tle color of these sp,rcirnens js sir tar to rhe
]tlxsc ones, but thc trAnsve$e dark bands arenot equaliy distinct in dlt.

Thc arc}oN rmgc l}oln 27; p to:J;7 p and averagc about 31j ri rh;
axns a;€ rbout 35?; ol tle lensth but thcn width is li5 B0 % or that
lensth. TLc]' are 1.hxs actually larser and relatilrlJ. nmctr wi;ter than
h slal)ta. Tbc ancho!-plat.s are relatilrlj snaller than those of
rTorro as tlLer :u. ahort 731:r ol the aD.hor tength and theil ri.tth js
alDut 77?; of thir own len8th. Boih rnchoh rnd ptaies sho$.slisl,t
alifiocres h dctrils hon, thosc of o/r/ra as ritl bc seen in thc figrnes
siro (rl. 2, ffs. (j). Tl,e rniliarl grrnulcs of rrts.a (pl. 2, ffs. :J) are
similar to thosc of the other spccies ol Opheodesona.

Thc sixth spccinier is lrou Zdzilar. lt is 200 nnn. tons and lscks
ilie ]rad<id. l'hc color is raricssled $,irh (];fiereDt strsdes of brora,
but is more or less blcached bt thc lons stNx in al.ohol. 'I.hc dnchoN
and plates src like thos. ir the spccimens fton l{er, nnr:l horce, al-
thousl it is labeled rap,nliTd, it must, T think, be .efeDe.t to ,tva.
l'he lnchors are a littlc o\.er 300 p in lengtL and their ri,idth is about
70% ol ihat lensthi thcr are thus r tr;fie smaiter than ir the tlurrar-
Islards spccnnens.

Platc 2, iis. 7 L
Fisher, 1907. E$vanar ho]., p. 728.

There arc 20 specimcns of this spcc;es rt hard, atl fron pcarl
Harl,or, Oahu, HaNNiian lslands. Ot these, 3 arc cot)pes of lisher's
and 26 {ere colle.ted Lr rn)'self ;n Dccenber, 191i1. There are fivo
in Nhich thc numl,er ol rcnt&cles canDot l)e determ .d snr;s{ado t},
but the otheN cacl lir\.e 15. In setreral t|ese specnncns accord well
with Fis|er's desc.ipiion md fisures. In two specimens, there rre
only 12 tentaclcs fullr developcd, the othcr three Leins nore or less
rudirnentry. IIany store-carals and polirn vesicles arc presentj
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Seldrka, thoush ;:

rbout ?10 ! bi :.;

Hawai;an Island.
280 I long, \ith d

Hawaiian IslaDd:.

rl'out 300 /l. Th€

I 10,1913. Thet'

lory, has 23 i the Ia

others. The snall

save in onc spccincn irtrere then are oDly o lcrr polian rcsicles. 'l'here
is great divosity in the rnatter ol the eartihg;noN ring, brt in general
it nar be said to Le irantins ia i erl' small specimcns md hcaly in
those that nre {ull sro\rn. There is an equalll- strikin{. dilTercncc in
thc sizc o{ the calcareous pNrticles befireen louns and old. ln a
specimor 40 mm. long (prol,{bl) 7;l 80 nm. lons in liic), t1r ancho$
averase only sbout 232 p in lenstn, in one 100 nDn. lons, t1lcr run
about 295 rr, and in spec;neis 160 200 m.i,, tl,e"v rverase 326 p. ID
lull-sro{n adults, thex often exceed ,100 p and a\ense rbout 3E; p.
The arms of the anc}ors ue at)oot one tlLird as lons as the archor, but
thcir breadth is t1ro thirds ol that lensth. It sill be rotcd thdeforc
that the calcareors particles rffoll rery iittle assistance i[ distinsuish-
ing sprctabilis hom grixco. The most that car bc said is that il speci-
ncns of the same size rre compArcd, thc Harvaiian spccics ivill bc
lo nd to have anchors rlrcut 10% lonser than ihc othcr and their
srm. \ . i l l  L '  FLr  .  11 l - .  l - r " r '  .

Por'rl,rcrrNl

l'laie 1, {ig. 3 1-1.

SlJnapta ketosretuii Sellkq 1807. Z€iisc!. t. Niss. ,ool., 1?, ]r. !60.
P.lqplalaw l;eJostetuA H. L. Clar!, 1908. -{]rod. hol., p. 16, 77.

'[crc dc 23 sprcinens ol this iDteresrins spccies, includins cotypes.
'I'hcy vaiy sreatl] in size and in nunber ol teDtacles, but ther lenve
littl. room for .loubt that the tlaical adult /rrlrrstri'i; is 400 ;00 nD.
lons ( lit.) at l.ast, sn.l has 25 t ntaclcs; spcciners, hos'evcr, un-
doubtedly gmiv to r great.r size iDd na)_ hale 26 or 27 tenta.les,

The cotyp.s nrc 6 specimcns lrom th. HaNaiiaD Islands, several of
vhich rre nore or less fusmentarl. Tl,er are 9;-1110 r,tu. lors, a
tJpical one bein8 l*l !!!., md I rnn. jn dia eter. Tn one case ihe
tentacles ar lacLing and jn anoth€r thet c|n be counted onlr \ith
diffcultx, but therc nle appnlenlly 25. Oltlre otbers, one lias 2!, one
23, one 25 ,nd one, 140 rnh. long, 26. Tbese speciniens are uniformly
brown. T|e lriii.rrJ g Dules lrre rods 17 il; p long, usuallt erTanded
and notcl,ed or elen bunched at one or, genemlll, both €nds. 'fhe
llDcliors are ippreciably larger;n these coilpes ihan ir any otho
speciuens ol lrirsli;ri; I havc errnincd. 1'ltr .fc 310 p lons, $'ith
ihe atns orlx 22ita of the lensih! thc brcadth ()1 thc short, thick arns
is lullJ 00r% ol tlie anc|orlength. The platcs arc not so larse as ir
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sone otler cises, Ltrt arc rbotri :20p lons and 160 175pwide. Miliary
gramles are frirll rbundaDt, hut t|ere rfe nonc in thc tertacles.

AI anterior ffasnent o{ a spccinen hod, Srnoa, 33 mrn. tong and
7 Dn. in dianreter, receii.ed hon Semper, h{s rlso l)ecn cxamhed br
Sclcnkn, thoush it is rpp{rcntly rot a cot)pe. Therc are only 21
tcnticles, $ljch rre uther lons, but wirtr 15 17 pnirs of shot disits.'lhc caloreous rins i3 rather tliin, witl no trnce of sccD, an,l tl,e
cartilasirous ring is rllo thiD, but vcrJ rride. There is onc sione-
canal and nan). polian vesicles. 'fhe hilirrl gnnules r-1lile occa-
sioDsllr- rod-like, as in the cotl.pcs, are aii a rule exprn.lcd into l;itle
impcllect rosettes or Ns}nmctdcal pe orxted platcs. At the ye.t.
tips ol th. i.ertrcles, honeRr, ar nuinerous, niinute, md shaped o.
obiong grinules orlt.6 10 ! long. TLe anchoN r\rrase aboui 260
/l long Nith asns onh. ti8 p long Lut 160 p acFss. 'l'he plates are
about 21{l p bI 16rl p.

An ol.l spec;d,en, prle broim, bur more or less bleachcd, sboui 1.10
mm. lons, \ith 26 terLtnclcs, is said to be from thc "Islc ol Peacls,
Panama" but I do not ocdit the lalel. It is pmbablc rhai the
Har!?iiiD TsLnds is thc cone.t locrlitr. ftc anchors are rbout
280 g 1ong, rvith rrms aboui 77 7r lors rnd 170 ! rcmss. 'fhc phtes
ar. aLout ?10 p Lt 165 p.

There nre 2 specimens aboui tlO tr,tr,- long lron I-ahanra, Maui,
HawaiiaD Islands, rl'ich T collectcd Dcc.ni,er 6, 1913. TheJ.arc
mifomrl-\'prrynr bro"n in color and h.r. J:) ard 2ti tentltllej. The
aDcho$ in onc spcciDelrre 2611 277 p loi1g, whilc in t he othef d,ex [e
about 300 p. 1'h. phtes nitli the snallcr rDchors are orlj 190 200 p
long, $'hilc those ol ihe otl,er specimcr ar aLolt 915 p L). lLi;.'l\crc ar. 7 spccimel|s,Ihicl I found st Hilo, Hava;i, Decenl,er
8 10,19r:1. 'fheJ larl lron 35 to okr200rnrn. ir lengthj the s!,allest

onl)' ,.5 Drn. d;drneter wl,ile thc larscst is i7. The nunil)er of
tentNcles sholrs grcat rliveNitJ {nd is not closcl}. coDclat.d with size.
A specnlen 90 mn. long has oDl) 16 subequal teDtecles; on., 60 rnDr-
lons, h$ 20 tentaclcsj the litlle 35 nm. specincn has 22; onc, ;5 nnn.
ions, hns 23i tl,e larsest spccimeD rnd rmother, 160 nm. long, havc 2.1
€ach; and a specirDen 9; nnn. long hls 27 tentacles, but 3 ar undisi
trted stLrftps and 3 othos arc noiicerbll snaller tban the kst. tn
the specnren with ?0 t.ntoclcs, ?, side br side, rre undisjtatedi thc
specinen }ith 22 has one nuch snaller thlrlt the rest; and the one
with 23 has one undigitated and 2 oihers nruch snrlrller than the
others. Tle snnllelt spec.incn has veN distilct .eJ e-spots" on the
oril disk and tle crlcueou-q pariicles me ren sriallj the anchors are

r1

i
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200 215 p long and their d.ns are relatively long tor the species, 26%
of mchor-length, Lut the brc!.lth ol the arns is eLout ff usual, 60%
of anc}orlcngth; the plates arc mostll rbout t'15 p long by 130 140 rr
wide, but some were found notably lalger, 1E8 X 158/r; nui{.anchors
and pletcs arc in the well-Lnom stages ot delelopment, besinnhs wiih
simple rods and x-shaped bodics, an ob\.iotrs irdication of the ]oultr-
fuJness of tlrspccimen; the miliary g.anul$ re 1rcryn;rute discomal
bodies often, but noi ahraJ-s, qith one or tlvo handlciike projedions
dnd wlen two such projections occur, tle sranules night be desc tr.d
as rods *'ith a disklike enla.scment at the middlc- The specincn
90 mm. long has &e niliuJ' 6nmules all rods, oltcn edarged nt middle
or nerr one eDdi the anclioN ar. about 260 p loDg vith arr)ls not qdte
one louth as n ci, whil. ihe plates .ire about 200 X 15t p. 1te
lusest spccirnelr is over 200 m . lons, uitornl)'brcw!, lishtest on
the tentaclcs, the i'Drer sudacc of \rhi.jh is sparsclJr speckled with dark
brcwn. 'lhc tenticles arc about 12 h . lons aDd have aboLrt 30 pai$
of disiis. 'L'!e hiljarx sr*nules are excessively abudant so rhat nr
rdtldlc of body tle anchors dd plates rre actuallr.' imhedded in thcn.
Thc anclFrs are rlout 290 /1 long w;tl' tl,e arms luliy:ti97o ol the leDsth
oud thc bradth lvell orer th. usnal 60? i tl, e plntcs arc 220 235 p bJr
167 1S0 p.

,\ sp.cnndr wl;.il, I (ollectcd on ih. reef at Papeete, 'l'ahi , ,{usust
;1, 1913, is in fraEDdiis, tNt l,as n diancto or rbout 7 nD. Il. has
onlx llJ tentncles.nd il or iliese are rcrl small rnd ? otheN smalle.
ihrn the rest. lt1c miliD) s.anules are bcnt, Lmnched rnd conto ed
lods, of ratler uusual siout,ess. The anchors nle alout 260 p lons,
$ith lons nms :69; ol urchor and hariDs a spread of 6u..=-i, of an.i|or-
lengthi the plntes arc 200 X i53 p.

Irom IIer, IIurLay Islands, rorthcastcm Australir, there are 4
specinens, T0 X 7 mu., 16; X 13 nm., 300 X 17 nh., and aD an-
teriof {ragheJrt, 3 mn. iD dianiete.- Tl,ese specinens wd e collected oD
the reel-fllrt at Md in OctoLo, 19111. TLe snrllest has -,1;l tentacles,
rv;tl, one shaller thar thc oth.js; ihe t\to next largcr have 21 tentacles,
in en.h csse *ith 2 snatl oncs; the lnrsest specimen has 25 equal
tentaclcs. r\ll these specinens arc brorvr, ill one casc disfictly
darker do$ally; tle tentaclcs arc more or less corrspicuously speckled
ex.ept in the hrsest specincn, whcrc iher- are reticulated with t,lo$'D.
The niliarr- glrriiles are verl'nurnoous and arenearlv all nore or less
plat.like, nucn as in th€ specincn froD Sarnoa. In the ]arscsi
AeJ.rsl,tn;; I hiYe !eel, theplates ar rcrx larse, but the anchors arc
not so bia as ;! tle cotJpes; they m.asuc about 300 A in length with
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the arns hsviDs the unusual lensth of 27+70 of the whote, but the usual
breadth of sbout 62%; the plates me{ ft up to 2 X 190 p, very
probably.the mdimum for the specier.

There is sn anterior end, 10 r]D. in diameter, fmm Tutuila, Smoa,
collected in 1912 by Joln W. MiIs. It has 25 nuch-conbacted
tenucles snd nomal c.rhrrmus pani.l"s ol rhe ev.rase size.

S$arr^ M,\curdr^.

Plate 3, ffg. 1, 2; Plate 4, ffg. lj Plate 5.
HoLthwia milnatu Chmiso and EyBennardi, 1821. Non Acr. Acait.

Getu. 10, p. 352.
SlMptd @l4lo J-^ e\ la$. De Eolotb,, p. 15.

Thft are 21 specinens of this very interBting holothuim tuom the
Iollowhg localities: Zanzibar; Polt Galern, P}ilippine Islards; Hope
Island, Grcat Banier Ref, Axshalia; LIer, Murray Islmds, norih-
eastem Austalia; Nukulau, I\ji; Moala, Fiji; cilbert Islm&;
Ttrtuila, Sanoa; Papete, Tehiti.

The sinl4e specnnen fton Zanzibar is only m anterior frasmor ard
shoss no peculiarities worthy ol note. It seens to be indistinguish-
able {rom lacific specimens. Thc six specimens lmm Port calds are
typical tloush by no means {ull sroMl They de 180 600 nn. lon&
indicdtiris a losth in life o{ about t$'ice as much. Al1 re dark color€d,
eitle. drrk reddish bromr and bhckish or dark grayish brown and
blackjsh. E ch has 15 tentacles alid numerous polian vesictes and
stone-canals, olter on both sidB o{ thc mesentery, though nore gen-
eraUy on the left. 'I'he cariilasinou dng is very mmkedly developed,
so that tle csl@reous ng is nore or lcss buded in it. It has circular
foramirn nore or lcss developed near its posterior narsin. 'L'he calca-
rcous ng i! white vithout my 1.ace of sreen. It is one lourth to one
third as high as tLe @mpleie cartilasinous,nng- There are no sup-
porting rods in the tentecles, but very minute md illesuhr niliay
eranul€s are abundant there, usually in patches or in continuous lincs
along the sides ol the disits ncar the tip. Sinilar saules are ex-
essively abundani in the skin of the bodJ. They are only abour
10 15 p in diamet€r.

The specimer hom Hope Islmd is ebout 700 rnrn. lon& md has 15
tentacl€s vith 32 37 pairs of disits. The ffve Munay Islands speci-
mens de relntively snal, about 250 mm. md have l5 totmles eaeL
with 24 39 pai$ of digits. The two specimens {ron Nx}ulau are
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The tl-pical depEi:: ::
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Plar" 3.

H alothrti, hld rijonlli: LE :. :
Stna?tuld h -ulrijor,i'.: I]-L (

TheE are:l(l\:!E;-iL.
Brnuda:  Hrni l ior  H":1.
lloDan l:t-. L.:--r,,-- l
" iake, l'r::.-ll, P l::
Monteso B3j: T '--- ::
from tho* ja-- ' .: - . :
rnm. long in :iri: :-:
{eatxres of rhi. i;r::- ->
then here, but !r=i :':-:
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changes $/ortht' ol N'1::
alout 1:10 p in lengrh a: : '
5 mn. lons the depci:: :
specinien, the anc.hoN aE

- long by 130 13; p $ide

rbout the sarne iensth, bui are nuch stouto and were no doubi mch
larser nr lile. The speci,nen lrorn )Toala is not notcworth).

Thc Gilbdt Island spe.i;rnen ;s of considerable intcrcst. lt is onlJ.
a little ovo 150 nn- long and althoush nor blcach.d of sll distinctive
color, it is 1abe.1ed agd-rr ;. Tl,e rnchors and platcs m snall rrd
rcsernble those of the smallert one lrorn Tahiti, dcsc.ibcd bclow. The
specinen froD'futuila is irJpicll, lil-tent|cled, and of arcrasc size.

l'hc thfte spccimcns horn Papeete are rlso ol nuch intercst, and
requiF special .t6cription. Tivo are the \'pes ot SlMpta atrdss;2ii
Selenka and shoi' the coloration on which thrt supposcd specics was
based. One o{ thern ir ol aveuse size NDd aside from thc coloration
isnotunusul, bnt thc oiheristlLe snallest specimen of rra.rldta s'hicb
Ilave seen, r50 nnr.lons, rnd sho{s srorthdranscs inthc calcaw,us
prrticleJ vhich a.e of great irtcrest. ,$tcriorlt'the snchors and
plites are tJpical thorgl, somewhat sDaller than usual, the anchon
nreuur;ng 6t0 7.10 p, lrut posterioil irhile a fes'of thc deposits arc as
li.se aii ihis, rnoiii are .uch snrller, the ailcho$ hciry orlr' 335 i{jo I
lors, an,l the flrres, altl,ough perfectll forned, urc otllr'2+0 300 p
lons L-\. i7; 19{) /tr siile lnd rhe rnarsim of thc holcs arc morc or lcss
dentate. The orig;ral ,]elosits tlrerelbre rre Nppuentll much Dor.
liLe the lanililll Lepiosr ptr ttpe, tun orLe soulil supposc lron
evm;rairion of an adult sper:irrer. Erer tlie rn('l,ors slior to soDc
degree an apprcxiDltion to th. Lcptos.vnaple lbrnr, thorg| tl,e ap-
proich is not neorlt so strikiDg as (iih ihe platci.

Thc tlild spccincn, lrom ?apcctc, Tahiii, is onLt r fusment of a
rerl largc spccincn, wcll okr. mctcr in lengih, which I .ollected
Iusust 5, 19l:1. ,{s onll a snali ruou.r,,f rl.ohol \yis u\r;lable fo.
iis p.e,r.Nrtion, I nr.lc no ati.npt to keep the Nhole spe.iilnen, Lui
nrerel,y kepi thc fr.gni.nt, no$'hclor nie, io pro\';de r sidple o{ the
.alcaruous dcposits thir I night niakc rc th.i aninal rves undoul)t-
e.Ilr Slna?taMtculttu. Exaninarioir of these deposits sho{s thcrn to
bc qnite urusual and sugsests the possibilitl of r secon.l spc.ics ol thc
scrlus cistins at Tuliiti. Tte anchors are not rcmarkablc, hut thc
plates (Pl .  6)  afeoul insteadof  ot r lons, lboutTi l , lp lorsbt  i i00prr ide,
t[e briclge is olten inconplele lnd na) be Nantilg, tlie lurge perrorn-
tions afe at the larser end atrd the n!.sin ol tt,e plrte is nore or less
inegularrnd irconrplete. Sirrce t|e specinren is sofusn,ertd.), and it
is not i possible tL.t these plates a.e merely senescent, it woul.l not
Le ivise to regard then as indicative ot a nex, species, but they are cer-
tainl) ver"v suggesiiye, is T here seen nothing ipprorching them in
for.! in anJ Slilrpia e{irn;ned.
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The t)"ical deposits in mdculata e very chamcteristic. The
ancho$ ar€ 850 1160 p in length and hence ue easily risible to the
naked eye. The amir rre about 35-40% of the lensth while their
brcadth is about 65%ofthe anchor-lensth. The stock is not brancho4
but Snely toothed alons its nargin, much as in Leptosynapta, rnd the
ams sre per tml ly  sooorb.  UsualJy rbem rr .  somp v. ry  m;nute
spherical hobs at the apei, either in a sinsle centrd series or in a short
series on eoch side, bui sometimes th$e are nanting even nr anchors
which seeD otherwise to be fuly developed. The anchor-plates are
slmost oblons, $out 700 l, Iong by 350 p, but the sides are not quite
straisht md pamllel, the Breatest widt]t being evidently back ot the
middle, at the poht $here the 8 or 9 large holes occur in the plate.
The nmbo ol snall perfomtions mry exceed 50. All holes, large and
snan, have snooth nrgins. The bridge ncross tLe lower end of the
plate is not pominetrt or well deve)oped but it is usually distinci.

SYNATTUI,A EIDRIIORMIS. .

Plate 3, fig- 5, 6; Platc 4, fig- 4.

Hokth$@ hldriJmis L*neu, 1824. Job. Aca.d. mt- sci. Phil., 4, p. 162.
Sundphna hsdrif@nis H. L. Cldh 1908- Apod. hol., p. 23, 82.

There are 208 specinem o{ this species from the folowing localities -
Bemuda: Hmilton I{arbor,Fairyland Bsy, and Hungry Bay; I'lorida:
Woman Ken tusgerhead Xey, and Key Westi J.inaici: Port Ro'€l
"lakes," Umbrellu Point (neu Mont€go Bay), and Bognu Islmds,
MoDl.eso Bar r Tobogo: Buroo Da). Tbcse spp.imenc raDge iD size
fton those just bom, 2 3 mm. in length, up to ful-grown adults, 75
nn. Iong in their peserved condition. The ordinary anatomicel
featms of this species are so vell knon it ;s unn€essry to discEs
t]rcm here, but sone points in rcgard to the c'lcrrous particl€s waF

c,onFn$\ ot sDesss b$N r\e uno\s \otu\t\6 \e\er\cd \D
differcnces o{ importnDce in the size oI ihe anchors d plates, nor do
there seem to be any difierences lssociated with the prrt ot the body-
wa.ll where the particles lie. But thele are some notabte 8rcrth-
ch.ns6 worthy of record. In a specinen 3 mn. long, the anchors aie
about 130 p in length and the plates arc 115 p X 95 p. In a specimen
5 mm. lotrs tLe deposits are just a bi{e hrser, but in a. fully-adult
specinen, the anchoB rre m{F2ll0 p lons,nd the plates are 165-185 p

- loDg by 130 135 p wide. The aDchoN thus just about double their

I
\
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logrh,  ma;  ruroa.mu"ha.92oo.  Of  nour :e r t r . rc  is  mucb d ivc- i ty
of size in botl anchoN and plates, but these figures reprGent thc usual
typical size in each of the specimens. 'fte arms of the alcho$ arc
aboui 30% o{ its logth, while their breadth is about 6516. Thc
mi l id)  grJnr le5 s"^ aboul  l ; r rcro5s.

SrNArrur,^ lsrRA.

Plate 3J fig. 7, 8; Plste 4, ffg. 5-
Sr%?ia psara Sluiter, 1888. Nai. tijd!. Nede.l. Ind., 47, p. 219.
Aanaphna psta lI L. Cl,a']{, 1908. Apod. ho]., p.84.

Therc is a sinsle snrll specimen ftom Snoaa statior 2?3 at Pulu
Jedeu, Aru Islards. It was received labeled ldctca, but it tras 'll rhc
characten of Zrora aDd must, I thin}, h€ rcferred to tilxt sp€cies. It
is only 37 mn. lons md heffa is obviously young. There ue 13 un-
€qual tentacles, ransiDg hon 3 iD 7 nn. in length. The calcareous
ring shows no trace of ereen and rhe cartilaginous ring is well developed,
uu. !  aq in  a;g.o.  Thf fp iq  I  s ins l ls  oDp{ inr l  roJ . . r . ru1.  bur  oor
muJ. polian ,eshhs The 8" rsilllsd" are tairty q"lt d.r.top"d
lbr sn qmAll , sp*im"n and rr" tlisrfilJ bran.b.J. Tb"rc is a prir
o l  mal l .  Lut  sharpl t .Jptbed.  .1* .porJ$ Lhp L l . "  or  " r .h  rFotu. lp ,  oo
1l "4ml ,isk. Th"r" or. no *'pporii& rod. in rbc l"ni,.ter. bul.
miliary sranulc are more or less frcquent therc. 'lire niliary grmules
in this species are peculiar, consisiing of nore or les complete circles
of very minute sphedcal ganules; with insuficient nagniffcation each
circle appers like a single pim. It is not impossible that in fr€sh
material, tLe grarules of a cirle are unit€d tosethd, but tbat dis-
integlation oculs easily in slcohol. THs does not s€em proba.ble,

The anchon &E 205 233 p in lenst}, with lons, not widepread
ans; their lensth is 38% of tle anchor while tleir breadth is only
58%. The anchoFplates are U0 180 p long by 120 140 p in widLh.
Tbe reeti otr rbe pedorstioh{ r Dinulely nusJ' au r.}re rips" l,ut
whether this is natuml or due to acid in tbe alcohol remains for further
msrcr ia l  Lo dc,r rmine.

STNA?mrr REcri.
PIu l.e 1. 69. 13: Plat" 3. 6g. 9; Pla1" 4. ffs. 3.

89@?ia r4r, Semper, 1868. Eolothuid, p. 14.
a!@ptulat r.da E L. Clzrk, 1908. A!od. hol., p. 84.
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specnnens, the plai,

There are 4E specimens {rom four widell--scparatcd localities.
A very hrge specinen, 425 nm. long as preserved, is lron Ponape,

Carohre Isldnds, wlere it was coll€ctcd in 1E77 br Rev. A. A. Sturgis.
It is light yellowhh broin in color ond is noteworthl for havittg 14
teniacles. The disits are short, thoush the tentacles are iollg rnd
slender. The rnchors are 280 300 r lons.

There are 9 spe<inens from lriday Island, Tolres Strait, ?25 ?7rl
nn. long. D&ch h$ 13 tentacles, one or two o{ w},;ch may be shorier
than tle oileN. There are about 25 pairs ol disiis. llve-spots at
bffe of tettdcles, on oral disli, are conspicuous on tlose specinens
wlich are l ight colored nnteio x, but are indistinct;n tlie da.l{er or$.
Th€ color is nerrlJ Lrnifo|rn iieep brormish purple, but soDe sl)ecin)eDs
are lishter anteriorh, rd one lur thc milinl sranules so excessively
rbund.rnt it is nuchlighter than the othe$. There are no supportins
rods ir the tertacles, but there are nunerous rhall dellse p{tches ot
niliary srmules wh;ch appear !s wl,ite spots m $'{ter orur, t,ut are
less conspicuous iri alcohol. The calclrcous *rs is purc u'hite. The
ca ilasiLous rilis is preretrt, but not lieall, lbout rs \ide as the
erlcareousone. There;sonestone-crnal,Lutnurrerouspolitnvesicles.
The genital glands are branched ard tl,e intesinie;s slender and looped
as usual. The anc|ors e 24,)-27n p;L le!gt],j the;r anns are less
thar40% of tlie lensih lvhilt ilie irladth of tlie ams is about (i0oz of
tlic anchorlcngtL Sone cudous nalionnatioDs occur among them,
the t''o anns bcins asl'mnetdcal and of uneqn'l size, md occasionally
s third am is more or less dereLoped. The plates are 190 :10 p lons
while their breadth is fron 150 to 170p or eleDmorei occasionalb the
brcsdth is 95% ol thc lcngth. -{nchols and plates occur h the basol
part of the tentscles, but ther- are no snaller there thar elsewhere.
X{any ol thesc pl.tcs in the tcntacles lave narsinal holes in addition
to tLe nomsi seren, thoush the ditional openirrgs are especially
{requent near the sdall end ol the plnte. Deyelopnient of these
narsinol holes is rssociated with incr*Ned lvidtl ol the plale and it is
suclL plrtes which hal-e the $idth 90-9;70 of the lengih. The ni;liari'
granules, which may be e{cessilell' abundant, are trpical littlerosctt.s,
about 10 p iD dianete..

A specinen onl)'7; mn.lolg lron Baniaxsn Reef, Cebu, Philippine
Islands, was co ected May 2, 1909 hy Dr. L. E. Gri1ffn. It vas {ound
anong thc "roots" ol r "red gorgonian," ard was iery light brown
mottlcd siih ichite. llhere are 13 rather lons tetrtrcles with verr
short digits. The intemal inatoD)' rereals nothits noteworthy.
The calcareons particlcs are rather snull, the anchors beiig only
200 235 p in lcnsth.

illi], in Saleh nar

Tlie Il :p<in:i:
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TLe remainins 37 sp€cimens arc all snall, 20 75 mm. lotr& but the
leg€st is an a.nteior fragm€Dt of a specimo which was probably con-
siderably longer. The lot, taken from a eble nenr Catbalosan,
Sanar, Philippine Islands, in Si:pternber, .1912, by A. L. Day, slow
some very interestins srowthrhanges. There re 3 nhich have oDly
I tmtacles, 19 have 10 tentacles, (in oDe case 2 are noticeably snuler),
2 h&ve 11 tentacles, 3 have 12, (in one case they me notic€ably un€qua.l),
and 10 have r3, roush iD one case, one is very sna[; in an6ther, 2
ar€ very small; and in a thid, 3 ara very snall. 1'he iniernal condi-
tion of tbc specimens is voy poor; in one specimen, the ;nt€stine
semed to be straisht vithout a loop, but the condition is too poor to
pmit of positive decision. In the smallest speinos, t]le anbhors
aie 160 175 p and ihe plates 135-150 l. loos by 117 129 /, widej the
width of the plates is thus about 82-86% of the length; in the h8er
spmimds, the plates are nanower, tlle width 78 SrYa ol lengt}^.

SrNAlrr[ RETrcut^Td.
SVMpta rctia&da SE ape\ \868, Hototihui@, p. 13.
Ay@phna reli&lakt H. L. c]Nk, 19{}8. Apod. ho]., p.86.

A sinsle specimen, supposed to be tlis specieir, is fiom Sltsoca St.
313, in Saieh Bay, Sunbawa, D.E.I. It is 22 mn. lons witl 10
tentacles, 2 mD. lons. The calcdr€ous particles mc badly cormded,
so that accuute identiffcation of the specime! is not possibl€.

L j  P ro lm^Pr  \  A .$T  H l  a ,

Plare 6. f igs. t2 16.
Egmpta @ntLia H. L. ClEk, 1899. A!n, N, Y. acad, sci., 12, p- 126.
Leptosumpb Mnthia H. L. Clark, 1908. Apod. hol., p.92.

The 11 specinens ue fmn tsemuda: 3 cotyps, disscted and
more or less cut to pieces, werc colected in 189E; 7 are specimms I
mllected at Coney Islnnd cove, in Apdl, 1899i and 1 rcceived in 1918
fton th€ Benuda Biolosic€l Station is withoDt erac,t locality 8iven.
The lmsst speciner was nbout 350 mm. long and 8 10 nm. in diam-
etd in life, a somewhrt tanslucent pintish vhite in color. This
material shows no srowth-chans€s in the calcareoE particles. The
lnrge anchors are 600 ti50 p lons rvith the ams 37% of ilrc whole
largth, tleir breadth 50/6 o{ the anchorlensthi there are usually
6 12 conspicuous teth.on each am. The snell anchors range fmm
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140 to 910 r, and olten, perhrps usurll"!-, |a\e 1, 2, or ercn :l teeil on
cach ami the arhs rre 31% ol thc anchor ard tlLeir bEadth is about
70%. 'l'he platcs lrrc froni 130 to 175 r ir lenstl, and the largo are
125 130 p s'idc and h.r\,e 6 or more toothcd p.rtorrtioDs besidcs the
small snooth ones. No intemediate stag.s Let*een the larsc anil
small ancho$ v.L" found.

Ln?aosyNA"rd crEcorirNrjr sp. no!.

?late 4, fis. ii, ij Phte 6, 6s. 9 11.

Lensth alout 22 nD.; diaDci.r about 2 nm. Tentaclc. i,uch
(ontDcted, but apparertly 12, each riih 5 disits of which thc unpsired
teninal disit is distitrctll thc lonscst, {lile the lofer prir arc onll t
tride sndler than upper; th.rc al€ il or .l relatively large serse-cups
on the inner lace of each tentaclc. No stone-canol or polian lesicle
was found, nor Y.as there ary indicaiion ol ! calcnreous lins, but it
seems probable tliat Letter naterial v,ill slorv all o{ tbese orgnns.
The mterior anrtrors are easill- distinguishaLle lron rhose at the
posterior end. TheJ'measuc about 95 r in leJ,sth ard seldom atia;r
100; the arns rre onlt' 26% ol the lcDgth, but rhe;r bre|dth is 609/.;
tLere are 2 minute teeth on esch arn- The posterior aDcho$ are
110 127 p lons and the arns are 269/0 of the lensih, but their hcadth
is only,HT; ol rhe anchol-lensth; th€re are 3 or 4 teth on each rn.
The anciror plat.s shoN a correspondins di$ercncc in size, brit it is
less rnarked. Those at thc anterior end of the body arc 82 94 /r lors
nnd ;iJ 80 p $'idei the $'i.lth is thus nearlr 90% of thc lengt|; tl,er
carr] prnciicalll no bddge and are pe oratcd {ith the usunl 7 larse
holes, 2 smallcr oncs at thc side of the nNuo{er cnd rnd 3 litile ones
poster;orl"\. All oI thc per'forat;ons are smooth and only rarely does
{ lorv tooth occu on thc nardD of one oI the laryer ones. ?osto;orlx,
th. plat$ are aboui 100 r lonlt md t7 p \!ide, and often hrve scyclal
srnrll sDooth holes in the narsil cxt.mai to the 7 larse pefontions.
No niliarJ' sranules $trc dctcctcd in either tl,e bodx-$'al] or thc
loDsitudinal muscles, but relaiirelr'' l.rsc tentacle rods, ore. r'10 p lons,
mok or less curverl, expanded {t erch cnd, with a singie pedo.ation,
anit often a fer sl,ort, rounded braDches, therc, arc fairl-r numerous in
the tentacles. Color ($ preseNed), yellowish brora.

IlonorrP!. M. ai. Z. 3t.
I collected a single spccnnen of thir srrrll species rt loft Rolal,
r.ir.m = a chcte + rort,a = a llitle DlaNe,ln ref€fdnce io ile rorm or ihe oncLo.-
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Jamaica, in Decemlrr, 1902. It wlis fouDd under a b cJ< in the boat-
canal $hich connects t|e "pond" brch of Port RoJrl \iith Kingston
Ilarbo.. Tl,e color in life was pale, dull reddish. It ihe prcscnt
i; e, il,ere are !el) slight tr.ces of decalcificntion, Lot as this h.s Dot
xfiecied llre rninute teeth on the anchor-arrns, or th€ ienracle-rods, I
do not thl* the ibsence ol niililJ gr rules and cillcdreoxs dng, or of
teeth on the argnrs of ihe large pe orntions h the plates, can dglrtly
be aitril,uted to it. Thc sizc and lorn of thc calcarous pafticles is
1'e\ disiiDctive, but it is probsblc that tlis is a young specimen and
\ylen iduhs are pmcumd, thc.nchors and platcs vill probably be
larser:rnd possibll sho{ sornc niodificition of thc lorn dcscribcd ond
f f g u .  ' l  I ' r - .

LnprosyNa?rn cndgsr"rrlNd,r sp. ro!.

Plate 6, fis. l --1.

Lersth about,10 mni- lifei 95 rnm. by 3, as presenrd. TcDtacles
12, with 4 or 5 pairs o{ d;gits an.l 4 10 lnrge scnsectrps on the inner
sur'1oce ol each. There is one slenderpolin! vesiclebutno stone-caml
\cns detecied. T|e cnlclreous ring is v,ell d.veloped i'ith the radial
picccs about Lall r millirnetef \ride and a third of a millirneter high,
and pclforated just above the niiddle rbr the nerr.; the intenadinl
picces are naro$ef,lrt rbout as hish and are dceplx notched on the
poster;or rnargin. 'l]le aDteior mchom are mot onll shaller than the
poster;or, lnlt ar difercnt in Iom. They are 117-1;10 p long, the
ar s onlt onc lourth as mrch, Lrt their breadlh is 651/. o{ the aDchor-
len8th ; tle auns arc snoodl or with slisht indicat;ors ol a single iooth
oneach. The platcs, accompant ins these anchoN, {e 110 117/,long
and 80-92 I broad, rclativcly thick aDd heary, rvitlL tle r suil 7 toothed
holes, 2 larse srnooth holcs, one oD each side {t tlie baseol the brids€,
and 6 t snall snooth holes beyond. There lfe 2 or il smal holcs nr
the basc of thc bidse on erch side, the bddsc iiscll beins $'ell devel-
ope.l. Tlic posteior atlclors are i55 1$l & l{Ds, $'ith thc dms ndrly
one thid is Duci and tleir widl.h rl,o i .15% of aDchor-lensth. The
arms h e eacL 3 7 conspicuons tecth on thc outer margin. The ac-
conpml g plaier are Yery similar to those in the antedor part of the
bod]'md not lerr ucn larg€r, th.ir ncs &ments beins about 1iJ0
br 90 p. The lo.gest platc mcasurcd is scarcely 140 p. XIiliar-v
granules ierX climctcristic, but not very abundant, often ni 8.oups of

!4d!ur = heary. corse + p4 h .efe.ene io lhe relalirclv

t
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3 5; theJ rre curved rods $'ith.apinded rnd notclied or Lrrnched
tips; occasionally there is n knob, or eren iivo, near tiLe middb of the
rod on ihe .on!er, ard rarely on thc conca\e. side. Tl,ere are no
special tertacle-lods, l,ut numerous miliary sr.nul.s occur in tlre ten-
tacles, especinll) near the basc. Color, in life arrl also .rs presel-ed,

HomrYPt.  M.  C.  Z.  1188.
Tso sp.cincns of this syn{ptid $ere dus in s.ndy Bud b}.e nan-

slorc key near Kcy \\icst,Ilorida, June 17.1917, r'hile I !'as collecting
Anplioplus. fhc sorelal appenrance ivas so much likc i"ladrdns of
the samc sizc that it vas not until the calcireors palticles sere er-
amined that th. norclt-v of i}e specinlens s'es opprcciatcd.

Ln?TosrNrpr-{

Plste ?, jig. 1 [i.
Sgezplz doldbnJra iltimpso!, 1856. lloc. Acrd. rnt. sci. Pnil., 7, p, ts86.
Ledoqtnapta dntabTifuta H. L. chrk, igoE. -{pod. ho]., f- 89.

The 19 specinens o{ thjs characrc stic ,\llstralinn species rt hand,
all but one {ron Port Jrckson, and alt adLrlt or nenrl} soj t}row verJ
little l;sl,t on lrr;{t;on due to localitl or age.

The sjnsle spccinen f.o Torquai-, \'icrolis, i-. thc antcrior cDd of a
mthcr ldsc specnnen, Dounred in balsam, and pre*nted by l{r. E. C.
,Ioshua nr 1915. lts anchors and plates sre somen'hat larser than
those of the lort Jackson spicinen s, but none ol the lntter are quiie so
big as it, so the difiercn.c may be only one ol age. The diilerenccs in
the size of the elcaroxs par1.;cles bets'een the larser anil smaller Port
Jackson specinens is v.ry slight, but tlis is prcbablr due to their
bejng edult. 1'he anchors .it llre ante or end of the bodr are 10 20%
smallerthantl,ose postedolir,but iheplatessho\rortl) u n,considerrble
diference. T}e Pori JacksoD spminens are 3i ti5 mm. long. Eisht
ol tlren I collected rt \\'atson's Bay,r\ususi 2li, 1llliJ,under siones near
lov-water n k. Tl,e) ilere more or lcss iiansluc.nt rnd \L.l.r 50-
80 . long.

lnteriorly the anchols yaryfmnabout 160 toorer 200p, posteriorb
Iron 200 to 250 !. The anterior ancho$ La\e srorer ntru lrorc
sprending arms than ihc posierior ones and the teeth thereoD are fewer
and less conspicuous. Thc uchor-plaies are reutively lons and
ns.nov, Deasulins 140 190 p in lensth l,y 100 130 p in breadth. The
m;ljary granles antedorly are,like those of rosro/o, C- rnd O+haped,

?he IL C. Z. h:
Dr. Ostereren, ldl
Mothopcn (60' :]0

galliamii.

oI tlut in leryth
about 500 p long a
970 p lons Nith tb
in widi]]. The.\ l

long by 4JH75 /.
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I

kngth of pres
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but posteriorly are nerly stmight rods. The tentacle{ods arc only
a tittle cu$ed, 70 82 p longj with expanded, perforat€d, notched, or
,lighdy bran.hed end".

L c p ' o s r , r r p r a  c  r r u c r  r  r r .
Ilate 11, ts. 1 5.

S!tuptd salliwii llettpat\, 1865. Quart. jo@. Dic. 6ci., n.s. 6, p. 5.
Leddstupta sal\mii E. L. Clark, 1908. Apod. hol., p. 9r.

Tb€ M. (. Z. has 4 L,ealr;lulh-pP5encd .pFiDd., prcsenrcd LJ
Dr. O.tergmr, liL.l"d SJ,d/r', b..r' r'rtr OsFrsr. \nrsF. Bers.n,
Mathopen (60" 20'N.),5-15 m., mrdder. 5/8, 1902. Hj.oster$en."
On]y one of the four is conplete; it is r25 mm. lons by 6 nn. in dian-
eter and has 12 tentacles vith 21 digits. Onc o{ the other specimens
bas I2,cn ' .n ler  w;rh 19 J is i { . " .  l ,u ,  the u iher  two ar  hFadie. .  has-
menis. I am still ol the opinioD th.\t bTstuis is ideriical with

The calcar€ous particles of the present speiDeDs re truical.
Antedo y the ancho$ axe about 675 p lons with theh ams aboui 3070
of that in l€ngth and 54% in vidth. The acconpaDying plates arc
about 500 p long and 320 nide. Bui posteiorh the ancho$ are 800 /,-
970 p long with the arms one third that lergth, but less than hau ilat
in width. l'hey have 7 9 prominent teeth on erch rm whercas ihe
antdior mcloN have hut 4 or 5. The postexior plates ,re 650 740 p
Ions by 42H75 p wide and are notable for having several (tpically
4 ) holes with dentaie narsins in the broad end beyond the usul 7.
Nesr the nmo{ end t}e nargin of the plate itsell may be more or Iess
dmtate. fie milimy granules in these Nomegian specimens sm to
be con6ned to the anterior part of th€ radii, as I ltr)uld 6nd none elsF
rlere. They &re relctively coarse, stout rods, usually C- or O+haped,
but often sbap.,l ]iL" a club or A dumb-b"ll.

LE?Tos1.N ?r rcrrNoDEs,l sp. nov.
Plate 7,1is. 7 11. .

Ircngth of preseNed specinen about 45 trm.; diameter 5 6 nm.
Te.tacles l2.with 13-15 disits (6 or 7 paiN), t]rc teninal long€su
serse*ups unusually nurneraus (20 30). Odng to the conditjon of

1 *n;6'. = HieEhalcd, in .€rereDee ro rne forh of fta mchor-p)ai€.
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the specimeD. it is not possiblc to detcnniDc thc nunbcr of polian
vesicles or ol stonc-canals. .1\e calcarcous ring is stout, about .70 m!i.
hish, wiih thc radial anit irterradial pieces sinilrr ard subequal, but
tlLe radial orc pe omted for tlLe passase ol ihe nerre and rre a Little
rDore concarc on the poste or narsin tlian are the irterradials. ,{n
ter;orlx thcre is { well-narked peak or Lot| Rlials and iDterradials.

-\nterior dchors sinilar to tl,ose of tle posteriore'd, but some!'hrt
,!nall.r, ncasudns 19rl 212 p h lengthi the breadi| icross the anns
is about 115 p $'|ile tl,e lensi], of i|e arns is al)ont ;4 r. Posterio r
the anchoN are 2:5 217 p \.iih 1.Ie width aooss ams dbout 130 p
arld ile arnlcrsth rbout 70 p. The anc|or'lrnrs ue conspicuously
dentate; on larse ancl,oN tlLere nrx be ar iian-\. as I teeth on each
arm. mc anchor-plates Nre aLollt three lourths as long as the
ancliors nDd thcir $'idth is about equal to tlree lourths of iheirletLsth.
They arernarkable for their laieral ansles, w|jch s;ve tlem ihe lom
ol a kiie $'ith the ansles rounded. Ttre lareer the plate the n,ore
noti.enble ilis kite-shape is, especi ll since the posie.ior erd ol the
plate js morc pointed in the hrger exanDles. r\nother sdkins pecu-
liarity o{ the plates is tLe rblndJ|t and large sena ons ol the n,arsins
o{ the la}sc holes, the nost rnt€rio} ol which is conspicuorsly tne
largest. Thc nano$ posterior end of i|e plaie has about a dozen
sm l, snoothpc orations. Tt,e rn;liarJ grsnules arc olal or ellipticrl
in oothc usunllx !'ore or l.ss coDst cted at the niddle. 'I'hcy src
very sDall, tle lugest onh about 7 p in length. The tentacle-rods
are erccssirell rrumerous and occur e1€n in the sLir {t the b$e o{ the
tentacles. The) are .12 80 p in leneth and are nore or less cun-ed;
at one .\treme the) arc nearh straislrt save at the ends wLere the iips
cu.!einabruptllj !t i],e oilier crtrcne thex are Iull;' C-slaped. The
t;ps are ahi'axs n,ore ol less ea"andcd tnd notcLed, rnd are ofter per-
for.rted. Color rs preserled: Rry pale crry, but ihe body is corered
vith venucae 150 200pi! diameter and 130 225rhigh (rnore orless),
$hich are full of hrcs sml Lerps of n dark, purplish bmxn, sranular
pigm.nt. Posteriorly rhc lerucre rre s.ntt.rcd aDd so sidclr- s.p,rr-
ated they do not glcatll {]Te(t t}re ground-color, but .nteriorlt'thc.r
bccome riore and more cro*ded until, just back of the tentacles thc
annnal seenis to be almost Llrck. Ol course, this crording ol the
vcmcae ;r partir-, i{ not wl,ollr, duc tu contraction ol the body-rall.
't'he pjsn,ent bccones bisht rust rcd ir the presen(e ol acid, but no
visible elrcci is prodxced b1'an ordinarl dkalire sol iion eithef belore
or ai'ter tr.atnent \1ilh ,cid. '1\e tent|cl$ are cream-color ir shrrp
contust to thc nearll blrck adjoilins bodl'+vall.

Hor,orr''FE. l

by lIr. J. Gabriel.

(1914, Proc. Ro\.

There are rS; -ii

Xfolddcn, Degler
Hj. Ostc.scn."

l,x 103 p vide. P
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Hor,or tPE.  M. C.2.956.
Although th;s species is allied to doloDrrlara, I thhk it must be quite

distinct, for tle color, tbe rerrucne, the kite-shapcd plates vith tlieir
abD.lantly sermte holes, and the rniliary granules are I very charac-
tedstic- A single spec;nen Nds collected at lYestemport, Victoria,
byMr. J. Gabriel, who presented it to theM. C. Z. in November,1913.
It is probanle that Mr. Joshun lias met with this species, but did not
distinsish it fton lolabldrrd, for ir notiDs tlLe color of thot specis
(1914, hoc. Roy. soc. Victoda, n.s. 27, p. 7) he srys, "One specinen
froD !\lilson's Pmmontory was a deep, pulple-b]nck."

LE?rosYNAPrd r\*H{EnF,trs,

?late 7, fig. 12-1(j.

Eatattuci@ inhad@ O. F. tdllller, U76. Zool. Dm.Irod., p.232-
Leptnswapla inl@e6 \erill, 1867. T€N. Cod. amd., 1, p. 325.

There are 1E7 specimens h the M. C. Z. which I reler to this speci€s.
The)' come lrom at least eleven difierent localities ard show consider-
alrle diversity in the size o{ anchors md plates, so that a sonewhat
detailed account of them is necessary.
..Iour particulnrly line specimens {rcn Norway, the gift of Dr.
Ostersren, ire lilte],ed " s1/nryta .inhurm (O. !'. Miill.) Norse,
Nloldner, Depepollar (61"57'N.), 2-6 m., nudder. 8/14, 1s02.
Hj. Osiersrcn." 1'he larsest is 125 rnn. lons and 7 mm. in dirDeter.
In thcsc speinens tlE ancho$ near the dntedor end of the body are
aboDt 188 A long a 110 p a$oss the arns which are rbout 75 p lons,
vhile the accomponying plaies are 155 p lona and 108 p widc. Poste-
{orly, hoveyer, ihe anchors are 275 295 p lons, yet only 120 p nooss
tLe arms s'hich are but 73 p long-

Six specimms fron Naples have ber rnuch cut io p;eces, luvins
served as nrterial in several inlGtisations. Thev are only ol mod€r-
ate size and one is very small, 20 nm. lons by 1.75 ftn. in dianeter.
The anterior mchors neasue 172 p in length, and 75 ! .cross the ams,
vhich are about 40 p lons. The acconpanyins platcs lre 136 /r long
by 103 p rvide. Posteriorly the archo$ are 207 /1 long, 82 p aooss the
ams, which are 52 p long, alld the plates e 14.3 r X 117 p. Ir the
little 20 hm. specimen tlte larsst ancho$ ard plat6 are just thc sizc
of thc snall ones in ihe large indn idudls.

Ten specinens hom Massachusetts Bay rre pnrtially decalciffed
rith culious results. These are cotypes of Synapla gracilis Selenka
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and :re ol al)o i arerase s;e (75 I00 nnn.). ID on. of the leasi
decalcified specinens, the anchor. arerag. about 210 p lons by 105 p
wide and the imis ar 68 p long. Thc platcs arc 150 r X 105 p.

Fron hr,\'incetom, X{ass., thcre arc 64 spccincns ol averagc size,
:'nd condition, !'hile liorD Nahant, Mass., thoc arc 31 spccnncls of
the s.'lne sori, but noi so Nctl pr.sovcd. 'l'hcsc spccimcns call for no
specjdl comuent as thiir ar. €sscntially likc $oods Holc Drte ol.
I'rom that vc]lkrown biologicai X{ecca, thcre are some 50 specirnens
jn fairly good condition. Thc larsest is n.arly 1;0 rn . lons rnd
probably erceeded that ncasurncnt whcn slile. This is alout the
naxinun size {or -q.nrerican spccinients of drlo.rr,$ thoush larser
specinens may occur. ln rouns spccincns tuon \Ioods Hole tl,e
rnterior anchors are onl) abont 1lil r lons, i'hile the posterior ue
153 r long, ard 70 p rooss ihe arnr3, \rhi.h are 40 p long. In adult
material fron ll:oods Holc, hoiveler, the crlcarcous particles are25%
bisserj ihe ante or an.hors rrc 1.10 r, 85 r, adoss the arms {Lich nre
3E p longi 1.he acronrpanting plat.s arc 125 11 X E7 p. Posteriorll
ihe correspondhg neasrreDients ale !07 r hy 100 p lor the arclon
and 150 r LI 07 p lor th. plai.,s.

There is { s;igle lpecinien rrom llcndocino, Crlifomir, dbo\e a!er-
ase size, but bltrll) cut to pieces. It is thc onll cotlpe of Sele*r's
S3ru/o a/lirars nr the 11. ('. Z. '1}c larscst anchor found rvas:100 p
long, niosi arc about I 90 I ; thel' rre 8: p ilide across the dns !'hich
are ahout 45 p long. Tle plares are 132 p longb) 04pwidc.

,qonc 16 specimens lronr Pacillc Grove, Calilomia, arc ol nverage
size and in good condition. In tl'ese spec; ens the ant.rior ancliors
are about 150 ! lons, wlile the accomprnrins plaies ire 118 p lons by
32 A sidc: tl1c posteior nDcho$ ar 190 200 p lons .nd their plrtes
139aX100p. Onc spccirnen is ren ktble lor ile rery widc anchor-
plntes which mcasure rbout 130 r Lt' ll0 p; sonre ol thcsc plates nre
$nhst back oI tle ni&lle.

!'roD an unl<IoNn localii\, iupposed to bc on the Pncific co$t ot
Nofth Ancica, sontlL of San D;eso, CaliloDia, there is a brishl l,ro*n
lcptostnrptjil, \llicb seems to be iniarrrs. Tl,e losielior ancho$
lart lrou l4il io 170 4 jn leDsth and m noticeablr nano$, oDly 63 p
aooss tle rrn\ \rhich ale 37 p lons. '1\e anclor-platca arc 100 1i5p
lons and rtout t.l p wme. 'l'his sp.ciDeD is strpposed to holt been
taken br t]le ALlarross r 9l 1 Dd iD 1 913 ;t lras " alDost bhck,"
but has now b.comc brosn. It is orlJ ;li-40 mm. lons by 4 n,n. ir)

Iron LasuM BcacL, ( sliloLnia, r fragmeri rn a leptos""naptjd ;s

10 mm.lons. I rr

I nlly there ar
mullert, Coutrtl ll
July, 1920, br. lli

(1920, Sci. p.oc. R
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10mm.lons. It was "pink" ir life, but showsnosucL color now. Tt
vas taken Ausust 22, 1917. The anchors sm 170 183 ], loDs, about
80/r  wide,  asoss th"  50 / ,  arms:  rbeplsressrsbout l30 135/bJg0/ , .

Iinally there are three {air sdult speciners fron Elly Bay, Bel-
mullet, County Mayo, Irclard. These vcre sent to the M. C. Z. in
July, 1920, by Mis Ame Massy, as part of the matefal upon which
were based her rerurks on iziaarm in her paper on Irish holothuiaDs
(1920, Sci. proc. Roy. Dublin soc., tr.s. 16, p. 57). ID these specimeDs
the anchoH range from 155 p to 230 11 and the plates ftom 130 p to
160 1r. Miss Massy's measurements as published hdicate much
larger calcdeous particles thsn these for she saJ,'s the anchoB raDg€
ftom 176 p to 330 p (tbough only 2 exceeded 297 p), but about 70% are
under 254 ir. She make no distinctions of size or ag€ nor of the
anterior and posteior pafts o{ thc body. In a leiter, however, she has
kindly gilen rnensurenents o{ 6 mcho$ froD the anterior part of a iio
nn. specnren, and of 6 from nea! thc postedor end; ol the breadih
,cross the flul€s, as wetl as the lengt[ Accordhg to these figures,
tbe anterior anchoB averase 247 p and the posterior ?73 /1; in each
case the brcadth across tle flukcs avemges only 42% o{ ihe lensth.
In nemurements I nade on the Elly tsay specinens, the breadth is
:tboui 45% ot the lensth in the long posterior anchoB, but is 57% of the
lensth in the snall anterior ones. Milrs Massv's figures show sone
astonbhing extre es for slte sives one drterior anchor b.s 209 p lons
by 110 p broad (52%) and anothd, also anteior, as 313 p lons by
110 p broad (3jl%). I do not find such dnErsity in the Iish materinl
before ne. Miss Massy's measurenents a\€mse sbout 30% larger
than nine. I can only account for our difierenccs on thc assumption
of a large " peNonal equation" in neasuring such ninuie objects,
unless it should develop that Miss Mrssy did not make sure that all
of the ancho$ she measured were fuJly mature, uninjued, md lyhg
pe.ftrtly flat. 1'he sse of the specimen, (not always corclative with
its size), ard the paft o{ the animal examined are, as already said,
{sctos of sreat impori€nce to vhich she save no attentioD. There

"re 
also evidentlv coDsidemblc dilterences in ihe size of the calcareous

patti.Is in inhaerens {ron dillerent localities, and nrny of Miss
Massy's measurements nrc based on specimens tuom Blecksod Bay,
whence I h&ve had no mntdial.

Comparison of the observrtions nade on the material from the
difierent siations listed libove shows thrt the anchors aDterio y re
usualy about 140-160 p lons, while postedorl-v they nnse {rom 170
to 295 p, the mf*ed di\rrsity beins asaociated in large part with rae

i
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and io somc desree with localitr'. The plates sho\i'less diversitr- tlan
tlie anchoN and ransc froDi 115 to lti0 rj tle vidth of the plates is
.65 .75 ot tl,e lensth. Ol the matcdal at hdnd, the \oNegian speci-
r.ens ha\-e the larscst c oreons particles, lrl,ile ih. spccinens from
Irclsnd con,e next. EvidentlJ the.n thc irialre,.! ol Dothem Durope
his .list ctlr larscr nnclLols a llates thrn {.e louDd tu ,\me.ican
spcchens. Specinens frorn }lassachusetts Bal-, Naples, ard \Ioods
Hole rank third, {ourtlr, arid iifth respectively, but the diflerenc.s be-
n A n r " -  p a ; r  , . o j r v , ' r r , ,  l r . . l o ' J l  : " "  r  i r l r r '  " " r  ' r o
hat no sisni ficancc. The specnnels fion tle ?nci{ic const of Inerica
seem to hu'e somcrLat s,nliller calcarco{s Puiicl.s thm t}ose tuom
thc Atlaniic coast, ond tlose t\.m the soutlem part ol the \i'est.m
coirst thatl tl,ose fron tarther nofth. The largest archo$ of speci-
lners from Lrguna Bcach and furthcr sotrth nre hard\- cqual to the
smaltest anclrors of the -\or$egian sp.cimens, but thc intergradalions
between tl,ese iwo c:tleDes ;s so cornplete it does not seen possihle to
separate inno.r.ns into either larictics or subspccies lt ust be
glantcd, however, thst our knowledgc of the Prcilic coast leptosxlnp-
tids is still lery nrpc cct.

LE"rosr'.\arra L.lrrPrrlN-{.

Plate 7, hg 17 1!

H,I-. Cla*, 1921. Echin. Touc6 Strait, p. 161.
The olly specnner of this species in thc ]{. C. Z. is thc holotype, the

anr"r ior  '  r r l  ur  r  I  ich ' .  b" l  r .g .

LErrosrNdpr,! lItrLrIG]iA:{ otrjl sp, nov,

Phte 8, fis. 3 7.

Lensdr,75 ! . ;  d iaDeter ,5 In.  Tcntrc les 1?\ ' i th5 or6prng
of d;gitsi there are 2 I sose-cups oD thc inner flce of csch tentacle.
Stone-canrl singte with a $el]-nmkcd madreporite. ?olian res;cles
2 5, uneqlal; thc larsest 5 mni. long. Calcareous r s \lell devel-
oped, the rrd;al picces pedordied for the passage of the nervei hoth
radial and inter.adi.l pieces, but espccinlly the lattcr, deePly conco\e
on the posterior msrgin; the antcdor nargin is slightly Peaked espe-
cirlly on the radinl pieces.

The ancho$ of the anterior cnd 're 190 280plons,115 148 p across
\ hrtL!' = mdat + qnnltun = s liitle eElq tn r€lcrcn@ io tbs Yerv merous

I
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rhe iio E: p anrs. 1'l]c ahrs aLe wcll curved, Lut are nor, eyen at the
tip, nearl]-parallet to shaft. 'lthcJ erch carry hat{ a dozen seli_
marked tceth. The anchor-plates arc som.s.har shortcr ttjan tlr
urhors; drl'average ncsrlx r00p long by 1;0 p \.ide; the.\. |rve th.
rsual 7lar8e senate holcs lnd hatf a dozen smal srnoorh holes in ttr
posterior erd. The anchors neu the rear d1d afe nuch larser than
thosc anteriorl.f pla(ed; ther r a ry c 1r o. , 3 4 3 r t o t 4 i p, bui {veragc
aLout 390 p. 'Ihe ams are loig and slender and near ihe rl,s a;c
almosi paullcl {ii.}, the shsltj thcy trear 9 or t0 conspicuou s 1eeth.'t'hc vidth fron 1ip to tip ol nuns is abour 45?i ot t)ie anchor-le[gth,
bxt the length of an au is not qnji.e onc ttiid thc anchorleryth.
1'hc posterior mchor-platcs dilTer lirtle lrom those of thc anterior ;d,
I ' u  . o a  F  :  " ,  d n r : r ,  r l -  - d r c . - :  |  1 "  I " " p - . r  r F  2 b . i ,  l o r q  h ,  2 ? i r ,  q , , l - ,

Milir'J- snnules abundint all oler the bod), and clen in rhe ten_
|  . 1 "  : , l ' . v , " - ! :  i . L l s  l \ ' . u r d . ' r  1 o . , - , t a r a d . i .  f t , ;  : . " " r o t s _
l r ' " l t  r r g e .  r  u r -  u -  l p s  i p F g  l J r ,  . 1 1 t " d  L o d ; . :  :  r r , i o r  r  I . p r ' p .
arc otter a little erpandcd ard notched, and r*etJ, thc whole sanuleis merelx a thickened c,lNed roil, \!'hjch in extreme cases is alDost
straight; posteriorly the tendencl js to$,ards a relr$e e\tfenc, the
t!'o tips of the sranulc approaching erch orher ard iD extreme csses
lusins to fonn doughnrt-shaped particles. -{lterio y r}e sranulesarc15 '10 p long;  postd ior ly  theyare iE 23r iongandl l  15paolss.
In addition to the Jniliarx sraDules in the terltacles, therc arc li few
more clonsated part;cles !.]lich Jnr], bc desisnated as tentrcte-rods;
they .re about 40 p lons, quite slender, nore or tcss cuNe.l, md harr
the ends expanded ald notchedj occasionaly thoe is a roorh or short
branch on thc inDer (on@\,e) sidc, near the middle. Cotor in litc,'delicate flsh-pink." Prserved maierial tras the ground cotor yet-
lNisl, with the tentaclcs ind lonsitudnd musctes pale lcmor-yellor-;
eutie bodr-su ace and outer sudrcc ol bdse of tcnracles covered with
lo$', ill-defined, ninute, drll rcd vermcac. trnder high nLaediicat;on,
the pisment is a light brick red, but it varies Dore or liss iD shade.
Sone specincns have the ycllov ground-cotor ve.y pale and the

nd thxs nppear to Le palc rcd lvith rcarly

I{ol-orr}!.- M. C. Z. 1,269.
This species is connon at thc 'lbrtusas, l'lodda, $.hcrc I collectcd

t$'enty spccimens in srndy nuil .mong the roots ot eel-grass on the
southwest side ot Lossohead Xey, in JuDe, 1917. Its supcrffcial re
scrblanc. to irio,rdns is suilicient to let it pass as thai species, if
no cnxeful exanination Nerc nadc.

1t
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LDpfos!r{-{rra rnrr,!.rpoEA,l sp. no!.
?late 9, ffs. 1 5.

L " n 8 1 b  i r  l i n  s h o , r r  g u  m r n . :  , L i a m e r , r r L o J r  4 n n .  T a , r J , h . t i ,
with 5 prirs of didts; terminal disit lonsest and basal pair shortesti
there are about 20 sense-cups of Doderate size on thc inner su ace ol
eich tentacle. Owins to drnused condiiion of anteior cnd, no stone-
canal or polian vcsicle was founil. Calcareous lins s'cll developed,
1 l +  r l J i r l  f i p , F  f . r ' o , r , r i , l  , o r  , \ . p r . , r r - o .  1 p 1 . " , ? :  ' , o r t ,  r  t J l
rnd interradial piec$ are narkcdl-v coicare on thc posierio. m^rsin
rnil slishtly convox on the opposit. side.

The anchors ol the anterior end are very smnll, only 103 165plon8,
areraging abont 140 p; thcy ar ahout E3 /l broad aoors the short,
thick ams shich arc only abotrt iJ5 p lons; therc are onlv 2 rninute
teeth on eoch arm. The rccompanying plnies rre ncarly as lons as
the anchors, ranghgf.otrL 113 to 148rr aDd alerasins 1:l9pi the width
is thee fourt[s ol t]re lensth, nore or less. The platcs hale ihe usuat
7-toothcd holes, thousl, the posisior one is snall and the teeth are
commonly e'antingj the postedor end o{ the plate is e\ceptionllly
$'idc, but the nunber of perloratioDs there is only about half n dozen
as usual. 'I'hc posterio. lnchors erc r.err large and rcry difierent in
form f.oo, those of the anterio. end. Thcy range f.orn 2E0 to oid 500
// iD lengtl, but are for thcnost psrt over 100 r. The arrns are iong,
noderately slender and curved backward, but not Dearl)- enoush to
Lrecome parallel with shslt i ther are I 50 p lons an.l 2:t; p across from
t;p to iip in an anchor 450 p lonsj erch arn has I or 10 rery conspicu-
ous teeth. The plaies ac.onprnyina thesc .nchors are equally rc-
markable; they.re 193 327 a long ald 136 200 a wide. Tlev hsl'e
a dozen large, nore or lss deJrtate holes (the postelior, and e\-en the
most anicdor may be smooth), the us al smrll sm.oth hol$ (a dozen
or norc) posteriorly, and sevcrat srnall deniate holcs near the narsin
of thc posteriof end. [Ihcn compleie]y de\-eloped the l.rge archo.s
and plates s[orv little diversit"\' nr size or slupe. Thcse larsc anclior.
and plates sre coninred to the posterior prrt o{ the snimal, bui the
snall rncho$ and plntes, aburdant at, and chaucteristic of, the
antedor end arc to be found scattcred sparsely amons the bi8 Dncs at
the rear ol the body. The;' are oltcn verl' srnail there and in one crse,
the plate neusurc.l only 9? p long by 70 /1 side. Miliary sranules

r , , r ; u ,  -mnn r  +  l o rus  =  a  D
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apparently wanting; none were detectcd antwhere. Tentacle-rods,
iew, slender and inconspicuous, lorked or notched at each end. Color
in life is recorded in ny field-lotes, as " r ffne rose-colored Synapta";
thc prese.,ved speciben is a pale srny.

Eor,orYPE. M. C. Z. ;J9.
'lhis inieresting leptosynaptid was du8 ir the srn.I at DruLkenman

Cay, oil Kingston Hatbor, Janrica, early oD the morning o{ Junc 3,
1896. It wr"s recognized at or.e as difierent lron inhaorats, ptohahly
bma se of the color, but it was not criticnlly ex:rmined for many ycars.
No other specinrens were taken that sunrrer, nor hale I nct v'ith it
during ny later r;sits to Jarnuie, thoush l made n spccial trip to
D nkennan CaJ i. earlJ Dece!,])er, 1902, for the purpose o{ aettiq
nore nraterial. Altho sh related to a@ihia, it is quitc disthct.
Tle smnll tnchors andplrtes rre 1-ery siDiLar to thosc ofthctscrnudan
spec;es, Lut are a iittle s aller,ll,ile the larse anchors and phtcs arc
corsidernbly snialler i ,lultitan. TIe entire absence ol rniliary
grenules iJl tle Janaican foh, is an inportant difierence between the
firo species and the small nunber ol digits on the tentacles is notc-
worthyi this, however, may be nssociated with the nuch smdler size o{
the Jamaican specimen.

L  r r u . . ^ r P r r  o o u L \ \

Plate 7,Iis. 20 24.
Svnptd ooplar loD ]i4are[zeler, i881. Yerh. Il. k. zool.-bot. Ges Wien, 31'

p.722.
LeptosJnapla oaplur H. L, Qhrk, 1908. A]rod- hol., rr. . 

\
The only spccincns of this species lvh;ch thc M. C. Z. poAsesses are

two which vere taken by tlie ArBArtoss at l'unafuti, Decelrler 24,
1899. Neither ol ihese is a pe ect specincn, but thelarser is 235 mD.
long and only 4.5 mn. in dianete.. It is desh-color, nr alcohol. The
rncho$, both rntedorly anil poste orlx at about 148 p long, but thc
anterior nnclLors hale ams about 30 p lons rnd t0 p acrossr where$
the anchon at the rcnr end hsft the rmis aloot 35 p lons and onl)'
about 50 p across. There arc usually one or two minutc tecth on each
arm ol either type of anchor. 1'Le anteior pl.tes arc about 115 p
lons by 66 rl broadi they aF more or less asJmmetfcal snd the large
holes seldon appear to {om a circle ol six around a seventh as is usual
in LepiosJnapta. Morcor-er the large holes are ot unequal size and
some o{ them at least, ard often all, have smooth narsins The
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plates acco'np:rnlina the posierior anchors are morc or iess reduccd in
sizcj wlile usually rbout 70 p lons by 40 p $ide, they may be largrr,
but arc often nuch snajler, plaies less than 50 /r long and with only
a IeF lfsc snooth holes being 'net with occasionallx. .A curious
optical dclusion results fron ihis ver)' unusual reduction ol the poste-
rior plat.s; the postoior alrchors with their nanower JIld more
sracefuliy+un ed arms se,?z nuch lonser thatr those near the anterior
end, althoush actual ire.isurements show thrt this is not the case. It
is possible that von Marenzello's siatement tLst the postedor ancho$
are the lonser rcsts ir part on this appearance, though he gives the
measuremcnt of a posterior anchor m 200 p, e dze not nerrly ap-
proached by ury ol rny nate rl. Yet Ohshima (1914, p. a70) says
the oncho$ in Japanese spccimens ranse fron 115 to 195 p.

LEProsN^rr ?,{RvrP,\rrrA,1 sp. Ilov,
Plate 4, fig. 8, 9; Plate 6, ffs. 5 8.

Lnetb 47 mn.; diametcr, 3 nn. Tentacles 12 (in one specjmen
tlele mc 13), sith 5 pa;!s of disits; the tenninal disir is d;stinctly the
lonsest, and the basal pair shortest; tlere arc I i0 scnsc{ups orL the
inner sur{acc of eacl tentaclc. No stone-ranal was detccted, but a
single long polian rcsicloras p.esent. Crlcareous rirrgwell developed,
ihe radial p;eces l.rsd thar the intenadial, only slishtly conceve
beliind, but \r;th a ivell-marked anterior peak aDd perlorated {or the
possage of the nervei interradial pieces deeply concar€ behind md
slightiy convex anteio y.

The calcarcous particlcs are rll notably snall- The anc:]rorq ar the
anterior end ar only 100 115 p lona; their ams are shot and stoDt,
about 27 r long and 66 p acloss from tip to tipj as a rule the rms me
smooth, but occasionally n single ninute tootir occu$ on the outer
marsin nerr tl1c tip. The plat.s acconpanyins thes€ little anchors arc
94 & long or less, their width being thr€e lourths ol thcir iength or a
little morei in form, they re v€ry typical leptoslnaptid platcs, but
the anterior lfl8c hole is o{ten r.eplaced by tvo and trequently there
nre little pedoratioDs present along the sides o{ the plate; cver
as)Dm€try ol n pronounced tJ"e due to the unequal developnent of
the pe orntions, is not rarc. Postedo y the anchors are about hat{
as long again, ransins from 136 to 165 pj their ams are 42 p lons and
73 p lrom tip to tip, end bear 4 or 5 small teeth on their ouier marsins.

I Parrt, - lltrle + pdt;^d = a sma.ll Dlrto, in !ete.m@ io 0I€ sooll stze of rh6
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'I'heir acconpanying plates are quite diiT.rent froh the anteior ones,
b.rng mor-c-elongated ond etlipticat, but they sre not much larger;
thcJ are 103 110 p long and 70 g0 p wide; tle postedor cnd is neerly
as lide as the antcdorj thc most alterior pe orai;on is otte! co;_
spicuouslr the larycsi. Miiiarx srmrles abu;rd,nt ;n rhc bases ot the
tertacles an.l alors ihe niddh of rhe tongjtudnral mrscles. 'lthe;
' I  o q  q r , :  d i . ,  r . i r )  n r  b . ' p ,  .  r r r  c i  , 5  n n n  . i r  r t "  , l i . k -  , ^  ,  u " v , i' u  c , . r  l . ' B . d 1 r . l  , . . h - J J  r l -  i  o . . . . u n e u f - t p , , i . L  r r p l . i u r u r F U
n '  I l r i  . r  

" F r :  
' 1 ,  g m l u l - . s n  ' o r ,  I j r o : : \ r . I u  o r , h . n o q r l J n

a:e und:r 2l /r. rentactc rods sc.rcety distinsuishrbtc front the, , o n L ' , r " 1  m l : l r J . L m r r l F " .  , , r  J  ' a L .  r l , , , , r : , 0 r ,  t o l s . a - ,  r , . o s n i /
L L , l "  l , r  I  r  i " . l  1 . . ' F r , " . . .  ( 1 , ,  I  i , ' i r -  - , , r  . , , , " .  1 r ,  t i t , t , i . .  ;. n - , h o l u l  . r h L r ^ s n . r l , n . r  d f , . .  h t i , .  T t ^ ^ r . . , - . | ' . : , , - r . J r
. d l o \ .  r  . ,  r - .  r " , .  , .  n i . . t a 1  , . r . r n r  h . : r D . p J r , . i u , , i  t " r o b , g o

Hor(rrrr. fI. C. Z. 1,263.
This species rvas lairll conmon in the sandl huit of *l,at $,c caled

! : ' d l  ! : . " , .  ,  RL , . ^o  B i , \ .  r uub r^ .  \ r ,  i ou t . . . . p * im . r  r t , r
\ l j ' r . h  : o  J r , l  J U ,  e t L ' ,  b .  . i  i n r :  5 n r d ,  t r  -  o  . t .  , i  r J . h  , . , , , t .
r r !  r 3 f r , . L  n  1 4  - " - n  s 1 1 .  . h 4 I r  . J 0  n , , 1  t ^ r  c  \ , h . 1  I u  J  F " r . r d " d ,
but sas very slendcr and qnicktx broke in nr;. Most oi thc speci_
' nens Nere much snailer than this j one has 13 tenLiclcs, but aI ot tle, n ' r - r . t , 3 , -  2 .  T ) , i ,  [ i  - p r r J . ,  o  . p . c i n , - n  = .  i n  t r .  p r  f t r . J , o n , 1 i

o i . ,  L ^ u ,  . n  n  m .  l u r 8 ' n d z 5 m l  .  i r , J i :  , F , , r  v t i . , J  '  e p p a r n r t y
aI indication that it is maiure.

L r P , o s \ \  \ " , \  R o . '  ! - l
?lnie z, Iis. 25-2E.

Venill, 1674. Inve{, arim. viney d Sotnd, p.362.
This sp.cies, originally described fton rhe \\'oods Holc region, is

poorly represented ir the M. C. Z. There is a good tot ot zi spcd_
mens from Bemuda, collccted in Aprit, 1899, bur there ;s only a s;ngtc
small specimen from \iiroods Hole. There are two voy srull synaptts
fton Port Antonio, Jd.aica, one an anterior fras,nent, the oth;r n inus
the head, Fhich aft best rcfered to rosrota_ troth are ;n poor corrti_
tion, but thcy a.e not decalcifed and the snctrors nrc tike those of
r o i o l d b n r r r F s r  d l l ,  o n r l  i t 7  3 0 r r , o l l s .  M )  J r m s i r s  f i . t i l - n o r c c
,  nDrrrn rhr !  Fr l rJ  .on.Fminc oI -  o l  rhF. f  "p. ,  imens:  . . t  nd"r  a rork
on ' I ' i1c} fe ld Pojr i  r rp{ .  l  tound a sn c Synaprr  abnur haf  an inch
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long. It was a lisht flesh{olor, tlickly covocd with dark reddish
broen spots on tubetl€s."

(lomparison of the \\bods Ilole rnd Bemuda specinens of ?ovdlo
show s rerurkable identity itr tlte size of the anchors. Anteriorly they
arc about 140 p in lensth, with arns 37 p lons and nbout 75 p aooss.
'fhc posteior anchors Nre usuJly lars€r, ransina fron 160 to 170 p,
w;th erns 42 p lons and only al,out 70 p aooss. The plates are about
the srme size ir rll prrts of theborly, averagins about 11E pLy t2 r,
butlarser phtes do occur posteriorly- These figu res jnd;cate thrt t}ese
spccinens are not so old as tle ores T exanined rt \\'oods fiole in
1898, in which the contmst between the anteior and posterior crl-
carcous prrtif.les v.rs much n,ore tu*ed.

L.!urDo"r.!x BUSnr.

Platc 4, li8. 10; Plate 8, ffs. t 10.

Sdrpd 1c7,, M.intosh, 1866. Proc. Roy. soo, Xdinlugh, 6, !. 611.
LabiAopkfu bt:ltii Oster$eq 19!5. Bereetu mus. r\arb, 1902, to,9, !. 12.

Tl,er. arc 6 spec;lers ol tlris curious liitlc s]naptid in tltc M. C- 2.,
Lut l,ilf of them are conlpl{rcl}' d.calciiicdj thrce arc bcautilully
trescrvedj 13 2+ nnn. lons, each Nith 11 aell-evanded tentacles erd
no calcareous parts; the bodJ-rall is tnnslucent urd the color is
ncarly N)rite. Thcl- are from KristineLerg, Syeden, tnken iD July,
1905, and presentcd bI Dr. Ostersren. Of the other specnrers, one is
3 nim.lons ar.l about a nillineter in dianeter. Itis lisht Lmwn, hns
11 t.ntacles uid Nas dredged ofi Loloten, Nor$al, iJl 200-ts00 fns.
Ii is a donaiion lron Pmfcssor Sam. The other trro \rere trtren in the
Kaitesat at i Lns. ard rerc received in erdrarge fron tle Copen-
hagen l'fuserun in 1907. Drch ol lJiese has 11 tentacles, in one c|1se
srcatlx conir&tcd, but in the oth€r firl1y egandcd. 'l']trc ale no
calcsreous pariicls, decnlcificutior havhs occxn.d.

'lhe calcarcous partic'les ol tli. Nonvcgim spcciDen are thus thc
onll ones t have erurlired. Thc snchors are 170 p long, which is in
ac@rdance iith Ostererols 6gurcs. 'ftey hale Nnns nearly 50 p
lons ard n.€rly 80 p aooss, vhich seeD to be perfectll' srrooth, al-
llioush aistosren sals ihoc are usually ": 5 sDull" teeth on each
{ini: rl'[e plales dre atrout ]40 p lons lrltd 113 p wide. They are
qtite symfietrical and sho$' little diitrsity. The chief diltelence oDe
seer am.ins tlFD is in the "handle" where the two perlbratioDs shoir

considerable variet!
Ione slit.

In my diasnosis
called the tentacles
species, but in the fi
bera it is clear that t

sort ol toi{cle fror
species arc not cong(
has rea y digitate t(
to be placed in a di
that 7,d;a is the a
surely be a most int€
pinnatc io djgitate t

HaloL\wia di|itata Mo)
LabiAopht di1idna On

There is oDly a sin
can be rcferrd to th
elcn in this theE €
pos.dlJ lrom Naple
Ststion manl' Jeals
md has 12 te.ntacles,
cups are Pcsent on i
anchors of the poster
the arms lrom tip to
82-86% of theh lens
tion of marsinsl teel
their vidth is 63 70(
holes acxoss the antel
similar larye hole; tt
size and situation st
face of the ptate is sr

'".-:-r-l:--.:--



crABr(: Eol-orlunr,{Ns: sfN^rrrNln. 493

considerable vadetr of size nnd fom, and occasionally mcrsc inr.o one
lons slit.

h  m J  J : J 8 r o ' ,  u f  L a b i d o p b r , t m a .  \ p o d .  u o t . . p .  a 1 '  I  t , p , r
i ! l 'pd 1 l ' ,  ,4  s . r , -  , I i8 i r , r " , "  

" .  
rb"r  ou,  ou. t r  rF , ,  ,hn largFr

spccies, but in the finell.-prcserved spccnnens of bz'*t fron I{fisti;€-
bers it is clear that the teniacles are pinnate with a singte pair of.tig s,
much smaller than the temin.rl di8it. This is sn endrely dificFnt
sort of tentacle tuorn tlrt ol dir;t,ta, snd .woukl susgest ttrjt the rwo
specics are not congene.ic. But tle larscr Nc,rwesian species (?zdtd)
has rcallJ disitstc tentrcles and xet is obriously too m;ch tike 6zsl.d
to be placed in a dilTerent senus. If ir strould he utt;,latety sho\l]l
ihat med;.a ls the adult ot b,6,4 , the teriacles of the latter would
,surelJ' be a most interestins growth-stage, shoring the tmnsition hom
pDnate to disitate tentaclcs.

LaBrDopr,Ar Drcrrar,{.

Plate 10, 6g_ 2 6.

olotluda disirtld Mo[taste, 1815. T.ms. Lim. soc. Iando!, 11, p. 22.
Iabrlopla! digitata Ost4r$en, 1898. ofv. L. vei.-a-kad. FO!h,, t6, p_ 116,

'Ihere is only a sinsle speciDcn of Laltridoptax in the M. C. Z. which
can be rclened to this species, iI tno?,&,uii is to be Lepr sepamte, and
e\En jn tlds therc are no isiant' archoN. The spccimen is sup-
poscdly fron Naples es it wns r.ceived tmrn the Naplo.s Zoijlosical
Station nany yca$ ago. It is 125 nn. long by 13 nm_ in dianeter
rnd has 12 tertacles, eacli rith tr.o paiN of lons disirs. Sone *nse
crps are prescnt on the tentacles, but thcy are not conspicuous. The
urchors ol the postelior end are 165 175 p long and 1S5 150 a across
the llms frorn tip to tip. Thus the width of the anchor is only about
82-86% of their lensth. The erns seern to be snooih wit]1 no indica-
tion bf narsinal teeth. The aDchor-plates arc about 150 p lone and
their width is 63-70% of the lensi.h. They hevc rhree lnrge snootl
holes ncmss the anterior end, the Diddle one larscst and back of it is a
sirnilar large hole; therc are nany oiher (18-20) smal holes of dive$e
size and sjtuation at the sides and posterior etrd of the plate; the sur-
face of thc plate is smooth, onlx mrely with a rough projection.

{
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L.\!rDopr,,{ri DrrlrA.
?lrt. 8, fs. 11 14; tlate 11, ffs. 8_

Srkp,a dzita ljcmper, 1868. Uoloihuien, D, 10.
krltAophr dubid Ostar$el, 1898. 6fv. K. vcr.-ak.d. tdrh., 5tJ p. ttrj.

T1,e o y indlbitable spec;nen ol ttis species ir thc }I. {t. Z. is one
ol ilose takcn bx llie ALDArRoss ofi castern Japm (Staiion 3,723) nr
13 16 tuis. lt is iii mm. long by 4 Drn. ;n diancter. Ttre anchoN
(posiedorlt) arc 165 188 ! long with oDns 48 57 p lone ard 75 80 I
rcross, ahilc ihe plates are 15 140 p lons with s Fidrh varrins tron
5.1to 68 per ccnt of the lcnstli. Th6el (1886, p. 14) sivcs ite lensrh ol
the ancLors ss r30 180 p wii| the plates i00 112 r, ttre width otnost
exactly LaH t|e;f breadth. OhshiDa (1914, p. 47r) says the anchors
are 110 l55r loDg and thc plntes 90 r40 rr. lt witl be noticed that
Ohshina's nessxrenients ol the phres show a rnnsc srear enouah ro
include both'11i6el's and minc, Lut his anchors are narkediy sDaliF,
his Da\inun not equallins m] rninimur. Th€el,s rnedsurencnts,
however, o\rrlap hotl Ohslinia's and nnre very broadlJ dnd lea,c no
doubt tl,at thc difterences in our fsures arc due to the dilersiil shoim
bI our spccimcDs, a dn ersitr l,x no n.ans eiraordinary. But rhc
tisures siven iI rnr ,{podous holothuids (1908, p. gij) are about
30% sreater for thc anclors and 50% sreater for rhe plates ttial the
nleasurmenls here si!.en, brsed on a specirncn froni the sarne lot.
It is probable lliat soDc n;sial<e$,asnade inDy.arlier neasurcnenrs,
but it is possible that thc specimer first examiDcd ivas ite otdest of rte
iot snd rerllx hrd cxceplionrlly large anchors and plites. Onc poiit
in favor ol this latrcr e\plmation is ilLat t]1. neisurenetrts giverL
ffftcdrJca.s asoshon'that tlLe pistcs werenot onl.r- unusurltyiong, Lur
propoftionitell- rery naroy (oDlr 1r 41?; of thc leDsllj), as thougti
theJ h{d continued theh loDg;ludinal sro}il beyond Dorniil $,ithour
i:rcreasillg thc normal widt]r.

T t " r . i ' r L o r r l - .  r , r ! , .  . ,  , . r J ! , : , ,  r . t ,  \ l  ( . 2 , , "  - r ,  o
lbkyo Ray by D. S- llorse, many yerrs rso, ihe cilcareous parricles
ol which show that it belongs in the genus Lab optd. It is about
15 rnn. lons by 6 nm. h dianctcr, brt it is dificult to decide what the
nonnal size ol ttr vhole r nel war. The color is tlo{nish wl;te.
tho. are no iniliary sranules prcscnt. The anchors are about ]1g p
loDa by 75 p ncross the arms, whieh nrc usualll.smooth, burnuJ ha\.e
a to.th, or even bvo, on tLe outer margin. TLe plates (Pl. 11, lis. 8)
arc rc.markabh short sn,I lvide, about I00 bJ 7;p; therc arefhree targe

the lons slit in rh
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perforatiotrsJ two somewhar snaller and about eiAht litile ones, besides
the lons slit in the 'lhandle." Wlile these anchon and plates are
thns much shorter and wider rhan any I have sen in dizt@, it seeDs
that Ohshims has exanined specimens ot thai speies with calcareous
particles s smsll as these, 'nd I have therefore decided to resard this
l'okyo speeimcD as a frl8nelt of a yomg d,Dio.

LABrDopLu. rl{oMsoNrr.

Plate 9, ffs. 6 10; Plate 10, fig. t.
Ssaplt thoAmu E"biarb, 1365. eun. jourD. ni". s.i., !.s. 6, p. 0.
Lobl:doplot l,otuoa; o+.g:Ien. t898. dre. K. vpr.{k&1. Fdb.,66 p. lt6.

TLc five specimeDs, sent as dirirara from rhe Naples Zo{jtogicat Sta-
tion and rcferred to this species, (Apodous hotoihuriarB, 1908, p. 97),
are th€ only specimens of I hoBatuii in ttteM. C. Z. All are fully artult,
ihe iorsest measuing 220 by 12 mn. Thcy lack sensory-cups ard

\ "**." anchors and the anchor,plates 'rc similar to those \yhid' Ludvis describs ns characte stic of iton',zzt. The tentacles seern
io bc longer \yith nletively shorter disits than in digirala and ttre
anchors show a very corlstunt diilerence o{ torm. The shalt of the
anchor is rclatively shortcr and the srock heavier, so that the widrh
aooss the arns {ron tip to tip equds (or neadx so) and often excmds
the len8th of the rnchor. ]n the specimen, considcred dtg'ok, thc
stock in ertrene width is less tnan one third the anchor-length, whilc
in these rliodo"D it is more than one third and nsy be oDe halt. thc
anchor-ams are usuallysmooth, but occasionally havc t, 2J or 3 snall
teeth. The anchor-plates at the.ante or end ue esscntially like thosc
of dtr;taio, but postedorly they ;.e obviously ditterntj thex are rcls-
tiveiy w;der, with a much norc inesular narsin, a rougher m.t nore
iresular surf.rce, and feffer, (relariveJy), smalter pe orntions. The
plates are about as long as thc anchoB rnd rheir width is abour four
fiJtls of the;r tensth. A typicalmchor ;s l20 r long, 136 p across the
arms, and 66 rnm. nooss the stock. The plare is about 140 p tons,
(including handle), and llij rr wide, the bdndle trcing ,12 p tons md
49 p $'ide. It seems to me excediryly doubtful wherhet .lilt;,tata afud
tftrr,rlu;i are really distinct, but just what the relatior of the hvo forms
is relnairB to be nade clear. Conparatirrc study oI a large series o{' specimens of diverse sizes, fmn the vicinity of Napt$, would probabty
solve the probl€m.
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ProrrNKr'i.a rtsassrcoLa.
Plate 11, lis. 6, 7; Plate 12, ffg. 1.

AyMpIa abyssicold Thiel, 1886. CErunNcre hol., p. 14.
Pratanhqa absssituh Ar&rgjler, 1698. div. K. vet.-akad. Fo!h., 56, p. l17.

As this deep-sca synaptid is ahals strongly confacted wben it
renches the surface, and conmonly nore or less in fi€smeDtsJ it is not
stranse that such Dated{l as th.rc is jn the M. C- Z. is in r-ery un-
satis{actory condition. ftcrc ale three lots of frolments, one fmm
ofi tle coast of Pem nr 2,222 fDs. ({r!,!rFoss St. 4,651), one fron ofi
Point Sar Tomas, west coast of Lo$er Californi:r in 1,090 fns. (ALBA-
rRoss St. 5,673), rnd orc fiom ofi New Jerser, in 1,3s4lns. (BLurE
st.340).

Tle Peruvian mate al s.cms io l,e m.ide up of parts ol four speci-
rnens, dbout 150 nn. in lcnsih. They were discussed ty ne b eny
(1920, Menl. M. C.2., 39, p. 124).

The specinens {ron o11 Loser Califomia include two head-ends, so
those fragments probably represent t1vo specimens, briefy described in
Bull. Aner. nus. nat. hist., 1913, 32, p. 227. The trvo heads each
show 12 tenttules, but the disiis are so stronsly contrdcted their lom
ard even their nmbd is Deftain, though ther is no rcason to doubt
that the usual two pai.s de present. The mchors are aI more or less
bmken, but three that pen tted me$urcment were 700 750 p long
with ams, 180 r long and 325 p aooss ftom tip to fip. The arms as a
Iule appear snooth, but careful exaninaiion with h;gh power rcveals
2 or 3 teeih on each axln, in several of the archors. The plates are
575 p long by 475 p in width and hrlc about 50 holes of which the
larger ones have conspicuouslx dcntqte margins.

The New Jelsey 'natedal consists of a headless fmgnent label€d
" brycria Venil." The ancho$ are nearb 770 p lons with dms about
300 p lons ard only aboui 375 p fron iip to tip; tLdc are 5 or G con-
spicuous tecth on each am. The phtes arc about 735 I long by 575 p
$ide rnd re per{omtcd by nunerotrs snall dcntatc holcs. While
th€se ancLo$ and plates arc erceptionally larse {or oDssrimla they are
not n€axly so ldse as in twical ifyciid. Morovo, the pletes ae
shaped like those o{ obys,ico,u ad do not reseDble t}ose ot brscnia. I
thi < therefore this fragment from the westem Atlantic nust be con-
sidered all anonalous oly$rc1d.

In }ny Apodous holothnliens (1m8, p. 25, 99, a.Itd 103, and expla-
nation of Plate 4), seminsly contrailictory statements ocm in re-
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ssrd io  mi l i r rv  Srsnule '  in  Lrv ' l ;u  lbu '  rh '  ' rx ts t 'or  is  6r ' r  mad'
iUar  "mi t iar i  c" ,nute"  "c^,  

aronc Lhe rcdi i -  onJ spin rbdl
:  

" . "^* . r  
- " r .J* .u.  u. , l ie .  ! r  p"  +n ' .  sbrh or  p.  103 1 b.k i " ,he

definite ss€rtior that " t]ere are no accessorv calcarcous bodies in the
sLin." In the expianation of ?late 4, ff8 14 is sa;d to reFcsent the
' 'mi l iarJ crarrJ.s  o i , ' !J"h io.  Theta|a i '  rbr l  lL .  orrv . ' ' " *orJ
. ' lcarcou-  L,o, { . -  i t  t ' , ih :o . t "  rb '  " lorsar"d J i5ks Jn l  o \ r l  rnds
*l'i"l' *-" beneath ihe iorsitu.lin'l nusctes " along tlle radii'"
Thev do not occu elscwherc " in the skin" and are thDS verv difierent'
ir ,listribution at least, {rom the calcareous particlcs of Euapta and
other Ecnem, \'hich are lino$n as "niliorv granules-" But in Lepto-

" ' " r " i  
* ' " "  ** ; .  h le mi l i r r r  lanr lps srnr ' {  d  l lbuodul  r lv  in

, . i .  
" r . i . .  

* t ; t "  L  o, r 'er .  rh" \  a-"  conqn'J 1o rhe r1di i .  rnd in  orheB
,be)  s"Fm 10 h.  Fanlbs H.o"P i r  rcu lJ . -m ro b '  np '  s  drv rn
rr l ia i l  ,b .  t "m$ory '  c l r rmou.  pan l " '  o l  rb"  LodJ-sc l r '  " r '  iUsrJ
. r r " , r* .  * . , .a" ; "  o l  rbei r  d isr :bur ior '  T\ ' r  i "  no " 'enr ia l
il-mere"' " U.''.. .rr,,;"ato xod bry h;o il rb:q pat i'ulir "o 1I" 

"
the material which I have sedr sho\rs.

Paor,{,\r.-r'RA Rr?ED,rra" sP nov'

Plate 8, ffg. 1, 2; Plate 10, fis' 7'

Lenerh or  t r ; rncnr ,  3 i  mn;  d j rneier '  4  s  tm \n " r ior  FDJ
, i ; " - i . 'e .  A" . t . i .  - )Trn Frr i ,c l  s l ,oJr  550 r i  lons wirb Jrmq 150-
160 p ling, and 425 p across ftom tip to tip; each am has half a dozer
sh:rro orlpioous tecth on the outcx margiD near tip' ']'he stock has
.rcjr side constricted basalv so that it is someshat footlike in ap-
p"ara""q a"a 

"'cf' 
ot *ese "feet" is covcred on the lower half and'e"iJ 

""a "i 
l -i""t" projections, nakins the suface rcush The

,""L." r r* .  r ro, 'qual  ro or  even ermed'hn o lare '  'oo"  o l  th"m
."*,.ing SgO UV SObr' I h.i a F $ i,l"{ rlo"e 1o l-h" di'' a I ror o n r-f;or)

""J ""a-"* 
o.r'lorat.d "irb nuu"rous sera''d bol% ],Iiliarv

sraDuhs s"  \  ery aLundsDrr l l  Lhtuueb LI" 'k in :  rhcv,rc fudrmFn-
i lu" i-"1"*a,h' *" a.gre ot cuNarurcslo*"om"divonirv and
.Li" i. 

"*". 
a;n*** lo;he Flaiiv" sidtb ol the 'ut'ed toJ nsell

ir dj0ere? erarule They rmg. in qjze. rleoslh\' lrom 20 ro 50 !'
HororY"E.-M. C.2.47.
ill r"'*-*t luu" 

""""iued 
{mn t}e Amsterdm Mus€um ir-1907

as having'been collected ,t STBoGA St 306, which was ofi tbo east

r bi?.ddd - niring tt feoi, i! ref€@cc to tbslorn ol il€ ucho'"sLck'
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etrd ol l'lores in 137 fns. Ii is hbeled P. ftlldsti sluiter, but it is
hrd to see hov it can possibly be assisned to that sp.cies. Ior the
ancho$ in bipdata are slDmetdcal aDd accordins to the ojginat de-
scripiioD ard figures oI lzd%tsit, " die Anlerame sind usJmetdsch.,,
In lt?ddzto there are no accessory perfo.ated plates in thc body-$all
i{heress thcse are well devcloped ,nd verJ, characteristic in twl,u.isi.i.
Iinally the Diliary sanulcs are very di$oent fmb thosc ot ]utoi17ii
as ffsued by Sluiter 0890, Pl. 6, fs. 7, 8).

In his rccount of the holothurians collected by the Slloc , Sluiter
(1901, p. 130) saJs that the anchors and plotes of rhe ftasmenis trom
St. 306 ag1€e "genau" with his earlier ennple of lud?.isdi, but the
nilirry sronuies are dillercnt. Stransely enough he nuke no refer-
ence io thc rcmarkable pcr.lomt€d plates of ldrigti which are quite
wantins in ihis tuasment lmm St. 306. 'Llhe SrBoca took 4 synaptids
at St. 294 sliich Sluiter asseds are "vithout doubr" Iud,uisii,hnrhe
does not m(lltion t]ie perforated plates or the amount of slDmeiry
in tLe mchors. tr'urther inJomation on these points is much to be
desired.

Sincc this frasment fmm St. 306 is certainly not tu&oigii, tlie ques-
tion ariscs \r'hether it nisht not be refened to sone otjrr horvn
sp€ies. It is undoubtcdly rather nearh- related to d6,lm Ttr6et,
i,ut the drchor-arns haye not nearlJ' so many teeth and tjre miliarr
srin les are cntirely difierent. Under tle cilcmsrmces there{ore I
think this lrasment frcn I'lores Dust bemnde the type ol a new

lPo  l . \  N  R ,  n  \  q ' \ t  I |  r i ,

Plate 9, ffg. l1j Pl.ite 12, fig. 2-6.
srk?aa snztlB Semler, 1868. IIolotlurien, p. 10.
halmhllra situilis Osteryrcq 1898. dfv. K. vet.-akad. Idrh., 55, p, 117,

The NL C. Z. is loftunate in having two specimcns of t}is sFrprid,
one o{ wl,ich is celtainly, and thc other probably, one o{ Senpcr's
tncs. The:loner is labeled Bohol, Philippine Islands, the latter
sinply ?hilippires. It is interestins ro find rlut each has 12 tenracles
md h.nce Senper's statement that t[cre are onlx t n is prcbab]y a
slip ol the pe.n. The presen'ed specimcrs are about 70 mn. long by
8 mn. in diameter, and except for tle nuDber o{ tentaclcs contorm
nell to Sempcr's description. The tentacles arc lernarkxble fron the
fact thht in addition to tLl} tvo pairs of teminal disits, therc is a dis-
iinct, but unde\.eloped digit present oD eapii side. I hsve not noticed
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such digits ir any other member of the scrus. Scmpex si,es the
ancho$ as 357 p lons $ith arns aboiri i 15 /, long dnd 230p acro$ fton
iip to tip. I find the anterior nnchors distinctly smaler than tjris
(277 p), but posteriorly they may be considerably larger, the largesr T
have mcasured Leing 430 p lonaj these larae postedo. anchors have
9 or 10 iDcurved teeth oD each am, and their stock i6 over 180 p across.
The anchor-plates, entcdorly 263 p lons by 230 a wide, posteriorly
357 p Ly 300 p, are noteble {or their numerous, rarher snall perfo.&
iions with cntire, smooth margins. 1'he rtiti"ry granutes are atlun-
dant all oler the Lody-sudace; they are 42,70 p long and arc clearly
lbd<ed at eaci endt theJ max be quite distinctly curred in rhe plrc
in whicL the fork liesi mrcl)- ea(h tor.k sho$-s ind;cations of h;i-ing
each of its bmrches forked. TLerc arc no rerl supportins rods in th;
tentrcles, but in the rvsll ot the tcntacle irsel{ thcre dre very numerous
elonsated, ovil l,odies, nore or less constricted rt t|e mid.Ic, about
20 30 p long and 7-a p ride. These calso pres.nrjn ttre disits, but
not at all commonlr.

This gcnrs rvas stablisL€d in 1868 bx Scnper tor a philippine
synrptid, ivhich hcked ancho$ and plates, at that t;ne thc diagnostic
character of S]nipta, md also lacked tlie elcarcous wheels charac-
ierisiic of the onl]. other senus in the {rmih-, Cthiridota. Besides this
nesative chractcr, ]\ndpti is sho\l.li, br Senper,s bcautifut fisures and
c elul desoiption, to possess 12 pinnatc tentnctes rs in SJnrpta, and
othcr feattrres wlich distinsuish it as a wclliurked scnus. ,{dditions
to the genus i{crc rnade b}'Sluiter in 1881J and Lamperr in 1t89 and
thcir species ar€ undoubtcdl"v conseDcric $,iih and closel;, allicrl to
Semper s genotJ?e. But in 1892, Ludwig iook thc unforiunate step
oI nakins the abscnce ol \lhccls end of anchoN the onc diasnostic
feature ol Inapta an.l jncludcd live sxnapti.ts in the scnus, which
agreed nr t|is prrticul*. It is tn,e he gircs ,,1:t tent.clcs,, as a
felture of the genus, but he taLes no account of the charactcr ot the
tcniacles, and ir nx j dseDent tLis is a very fuDdanjental point in
slnaptid norphologl.. Naturally latcr wrireN foltowed Ludi,is and
spccies verc adrled to thc genus, i'hich trii\.e littlc jn counon with
Semper's Philipp;re specics. In my ,\podous holorhurians (t90ij)
I erdcavored to gir'e proper seight to rhc chanteter bf the tentacles,
and suggested the generr Dactyhptr, Scoliodotr, an.l ,{chirjdota for
species which had been ploced tu ,{napta, l,ut which a}e really not
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closely allied to it. Before he had had an opporturity to know of my
pubiication a r"ouns Russiar, M. B tten, published (1S08) a paper on
holoihudqns tuon Japan and the Okotscli Sed, in vhich he desc bed
ts'o additionfll species of Andptr, assiening then to tlut senus soiely
beouse of the absence ol wheels and anchors. In 1912, the M. C. Z.
fortrtEtcly sccured 'cotypes of Britten's species fron the St. Pctos-
bus Muscm, and I have thus been able to exanine some of his
material. Of lis lnapla zr,.urrruir, one spccinen is in fai. condition,
23 mm. lons and 6 7 nm. in dianeter, takcn on sandr nud in 2i fns.
rt the Douth of the Amur Ril'er. The color is nea x $hit€. Therc
re 12 ?u,,dl, tcntacles, each Nith 5 pairs o{ dig;ts. The speciDcD is'$holly decalcilied and ihere is not elen a calcareous rins. Bdttcn
notes the rbscncc of a calcareous ring and it seens exhaordinaxv that
he epparently never suspected d€calcification. He saJ-s that somc of
tle spccimcns were a "6ne rose-red." There is no doubt thrt thesc
so-crlled Anaptas are Chiridotas and it seems highlX pmtlable that
tJty are C. laar*. Ol ,lr.apta lu.lLisi llt',t|en, the M.C.Z. hm one
specimcn taken July 1i, 1t99, on o muddy bottont in 20-25 Ims. ofi
Poro lbn.li, west coast, southen Saklalin. Careful exrnination o{
this spcdmcn has levealed tNo n'hccl-papillae lror! vhich ttLe whftls
had been conpletely dissolved out. 'Ihe whole appearance of this
spccimen, but espec;ally tlie tentncles shovs that it is :| Chiridota, and
I luve little doubt that ;t is C. d6co1,r. tsrittels specnne$ were
nore or less dec.lcined, but probab\.lin most of theD the vheel-papillae
had sinpJy been rtbbcd ofi dulins the roush treatment in the dredge,
teavins no trace of thc characterjstic lvheels.

Anrpta thus contains only the three species desoibed before 1890,
rnd of then our hodedge is very impe ect. No futhcr spccine$
of Sluiter's Eaii Indian species, rnbiiilr, havc bcen rcported since the
holot,"e {as dcsoibed and it is quite possiblc that that vas m
nbendnt sxnaptid of sonc oiher senus. The other ta'o species re
reprcsented in t}le M. C. Z. co ection.

IaDleri, 1889. Z@1. jahb. Sysi.,4, p.848.
The only specimen thnt the XI. C. Z. possesses of this South Ameri-

can species is a little ftasment, H mD. long by a couple of millimeters
thick, which has been considembly dt to pieces. It was takeri by tle
ALB^rRoss (StdtioD 2784) in 194 lns., (an excessive deprl), ofi the

froni sracild. Th

[Emper, 1868. Hol
The M. C. Z. p{

9to 13. The color

ordini!,v lens. TI
lti 27 p long rnd i



CIAIiX: IIOI,OAEUNIAr]IS:

southem end o{ South America, lat. 48'41/ S., lons. 74' 24' W., and
was discussed bdefly in Apodous holothuians (1908, p. 20). It is
.LlJortuste thst Ludn'ig, wlo had some sood mrterial {mn a nmber
of stations, never stated in just whai wayja d is to bc distinguished
from grdml8. Ihe dilTerence js by no neans clcar and the meteial
availahle does not pemit n;' throwing nny iight on thc matter. The
present specine.n seems to have no calcareous particlcs e.ithcr nr the
tentacles or along the mdii.

ANdPr^ cRAcrl,rs.
Pletc 12, !g. 7, 8.

Sem!e., 186E. HolothuieD, p. 17.
'fhc M. (1. Z. possBses onc of Semper's cot$es takdr ncd Manil..

It is only m antedor tuasmcnt, 20 Dn. loDs br 6 mm. in diamctcr,
i'ith 12 tcntaclcs, nostly vith 11 digiis, but the nmber ranses from
I to 13. 'Ihe .olor is bmm w;th the digits, oral disk, and very numer-

nearly wh;te. The sense-cups alons tle sides of ihe
tcltacles are very minutc and would easily be oierlooked riih an
ordinary ler)'3. The calcareous part;cle! in the \-erucac are loy snal,
16 27 p long and 5 10 p thick. Their surface isnot smootb but voy
ffneJy rough vith ninute points. 'L'his char.cteristic of the grnnxles
is not mentioned by Senper ard he sivcs no 6gurcs. It is possible
tlut it is due to the first indications ol acid nr the alcohol, which ce6ed
with charyc of the preservirrg fluid, but it is so uliformly e\-ident thnt

501



EXPI..INATION OI' PI-ATES.

An fu1l$, dcept Pi4t€ 12, fis. 6, @ brslified 210 X.
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PLA'I'E 1.



PL{IE 1.

Fte. ]r4. E@pta soAefioyi (S@per). Eaw&iiu lslanils.
1. AnchoFplote.

3. Mili$y parti.l6.
4. Suplorting rods liotu tentacls,

tic.5 7. EMD|^ lant tJ. Mu er). Toba€o.
\s. e-r,o.pt.t".

7. Miliary !E iicls.
Fig. Vrz Palvphctau kzldstdzti (S€le.b)-

8. Anchor-llate, tr.rod cotr?e, frcm Eawanm Islmd!.
9. Ancho!, F om cotyle.
10. Mihary ptrude. From.otrTe.
11. Miiiary larticle. Ircm specim@ from Srnoa.
12. Miliary prficta. fton specimen frcm Mq.

Fie. 13. Sukaptuld 'ech' (S€mpq). ftiday Isl@d- Miliary pariicl*.
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BULL, MUS. COIP,

+-t
6

! Fis l-3.
1.
2.
3.

tr'ig. 4-6.

5.
6.

Fis. ?-9.
7,
8,
9.

PI.ATE '.

Oph@d6mn sris@ (S.nwt). lldq.

\

oph@dNtud slabru (Senpet). $sood St. 213,

Ctpheod^otu spedabilis Fishor. Peorl I{sbor,

MiUary pa.ticl6.

4 II .

l ij i



BULL,  MI ]S ,  COMP,  ZOdL, OLAFX. SYNAPT]NAE, FLATE 2

s e

. . .1
7

( 
,'--*- 

,.

,'/-'l l--i\/  { i  \
l i

..'1fa--*"....l1
i A . A- 5 '

1

+.3
6

s *w
3

- - '  

/ . - . - '

i



PL-{IX 3.



*

Ci^r.- Holot$uri!ra: synodiu.

BULL, MUS. COCP- ZO

?L{TE 3.

tsis, 1,2. 9atuptd Mfulnta (Ch@iso iDd Ev@nhrdt). Mer.
1. Aocho!, of ls thM avenge 8inc.
2. Milisy lirticles.

Fis.3,4. Stru?ttna Tisra (Eenpet. Mer.

4. Miliiry particls.
tsis. 5, 6. Alndptula hvlrilmts (IoBueu). JsDica.

6. M iTy ptrticls.
IiE 7,a. su@?t!la lxara (slniiet. SrooGASt.273.

7. Ancloi
8. Milisry particl6.

Fig. 9. fpa2lzto recld (Sem!et. Fr'dtv Isbnd. Anchor.
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PIITE 4.



Cud.- sobrhur;aE: sY$Piinaa

PI,ATE 4.

Fie,1. Stwpta n&'"iota ChaDrso and EJrcdardtl Me!'
AncloFl tte oI les tban NeFge sr'

!is.2. S!%?da rtra (S@PeI)- Md'
A!chorylaic.

Frg.3. SgroPtul4 reda (Sem!er)'
.AnchoFplate.

BLJLL.  MUS,  CO{D.  ZC
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i

ir,"_: :-7'<a;/
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- \\adta
J.:\
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\ig. 4. Sllrlqnuld hadiilmie IIRPl@i)'
Anrhor-Plat€.

fie.5. sunap';k Psa,a .SIurLer' s Boua S1 273
Aachor-olr te

r'.t,t. iii;^J*i a"opdriu H L cLark . noio'vpe Porr rioval'
6. Ancbotsplot€ from pGiend p3n ot bMv'
? An.nor-Dlrt€ lrom aDt€flor pari ot lmv'

v,c.8.g. 
-ii"v*pto 

P"*pdha g ! cLsrk , BoloLlpe 'fobrso

L ArcboFpl,t fmd postenor let or-omv'
9. An.hoFllate frcm snteEor pori or Dodv

Ls. r0. ,abtdopla' b6h'i (McIDtch) Iofoio'
Anc!oFPlit€,



CLARK, SYNAPTTNAE, PLrrE 4
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BULL. MUS. CO{P. Z

cL^E-Halorhu;ul:sYnao'iqag'

PI,ATE 5.

,sltdpto Mzi"rd (Chrnisso tnd Ev@'Iadt)?

AncloFll&te, hoYing no bridse, frcm t'he onomolo6 sleci@ itken at
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PLATE 6.



C!^8,- Hol.rhuriau: sFDriue.

P],ATE 6.

TiA. 14. Leptot!tuda tEei@tm E L. Clark. Eoloiype. Key W$i.
1. AnchoFplet€.
2. inchor frcD pGt€rior parL ol body.
3. Anclor lrcD 'nterior pdi of body.
4. Miliory paxticies.

fis. ffi. Leptoqrnda pmipd,tru I1. L. Cldk. Eolot'?e. Tob&go.
5. Archor from po6terior p&-t of body.
6. Anc,h. ftum anterior p&"t of bodY
7, Suppoftins rods lDm tenta.ls.
8, Miliary pariicl$.

fie. S-lL, Laptostwpta circopatiM E, L- Cldk. Eolotype, Pori Rovsl.
9. Ancho! lrom posterior part of body-
10. Anchor lrom dt€rior Part ol body.
11. Supporting roils fmm t€ntaclg

BULL. MUS, CO\r5, ZC

- r i
Tig. L2 15. Iiptosljltup\t Mlltnta (E I-. Clark).

12. Anchor plste froD pGterior part of boily.
13, Anchor lrcm postarior ptu't of bodv,
14, Ancho.-pllte fDm aDtenor ptxi oI bodv
15. -Anchor frcD anterior peri ol bodv.
16. Miliary paliicl*

l ' ,
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SLATE 7.



CL{FL_Eoldhdis:sf,nQlna.

BULL,  MUS.  CCV> ZC:

21

'J-: i

20

PL.\TE ?.

f 'g, " ;;,fli,;,"r.: d"l:ill.'; i1'1?-"1'],'.."
  *l;[:l :t ;r'1,i,:iTl; .ifiiit:::
! $rDDorlin{ rods fiom t

i l*i f r:i rL: lfl';iir';;1:,{:t{1":,.,
IiA7:I:I' Lr a'nrapk idttr'tl'\ d L Lrr'^ '

t. Anchor Ptre
F ]\nttror'
. s' oou ir q ro l i'on
i0 L.;se' supl'ttiis rcd* Ircm renitcres

11.  Mi l i rq  IDr r r lesn-,6 -z"i-i1:: .'J1.;"1',1".',,llllili;"
13 Anchnr X uod! ilorc ,- ! --l

li iilll"'i l-.i:t 1;';ll'"' nili'i u'.'''o'"' -
l: illHl i::ll;:';;; ";"1';l l'""Ji;",Y]'"*lill **.0

lie 17-rg Ltpt'\uwln ltlipnxm E L !'q^

lT Anchor-lbr€

1 9 ,  j l l i ' : s r v  l q n  r l ' '  
. , , . , . . , "  \ r 2 F o , p l t " r / .  l L n . ' J r i .." i:,.*"?jfi;j:i'J'l:T,:;-l ;r";, ;;.

o'  a" "h ' r  f rom '  n r ' io r  la r r  o  ooov

;i *#;,* i:txl:'"r ;:;J *'"
"k. 

?i,J''YiL'"'#"#"osero Yeqiri Beduda'
25. Anchor-llat€

??. f#ll;.,'u.'"^'""""'*
28. Mjliary Poircles



suLL.  M!S,  COMP. ZOOL. OLARK, SYNAPiINAE, PLATE 7

F.,

BJfc,
It

qts' ,6Re q  '  l l
. - * F l i. , t " )  ( t , r  \ l')-:t'l '.J q

12

+\P
,tq\7': t7

19
? J @,@dn
) @  "

''r"FE
lr ,F/F,'A
27

ifi

\
/ 3
llq'

I €iD\
akw Q

av/,
v@

2r l r
e/z*t
#/t

('.(



il

trli
t
i
i'1

:

PIA1E A.

F
I

f



Bl.JLL. UUS. CO|P- ato-

C'j{.- Holodurius: SFaltim..

?LATE 6.

Fia.rj2. ProtorLaraweilard H. L. Cbrk. Eolotyle. !'lor€s.

2. Miliary padicles.
FiE.3-7. Leptusmpta mvistMrla H. L. C)aiL Eol.otyrE.

3. Archor-plrte.

5. ODe am of dchor, sbopiDg ien ieeth.
0. Supportine ro.ls fmm tentacleB.
7. Miliory ps[icl6,

Fiz. 8-to. Itubidottar but/lii (Mrtn,6b). Iifoletr

9. Hr!.Ue of dchor-pLt€, showiDs s siDele slit.
10. bbpoftirs rcil! fmn tentrcl€.

fig. 11-74- I4biatopt@ d,vltia (Sehpd). Esstem J,pu.
11. AnchoFpbte lro& pcierior pdt of body.
12. Anclo. frcn pGterior prt of bodr.
13. Suppo.tiDg rcals frce teniele.
14. Milisrr panhles frcn lGrrior radii.
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. PIATE 9.

F\g. | 5. LeptosvMpld hlll,itFra II.1,. Cltrk, Holott?e, J&Mic!.
1. Anchor plrlie from los[erioi pdrt of body,
2. Anchor i.om p@tdior palt of body.
3. AnchoFplete lmm midior ptlt of bodF
4. Archor l.om mterior part of body.
5, Suppofins ro& ftom tentoclG.

Flg. 6-10. Labidoplar thotuartt (Eenpath). Napts,- 
6, Anchor-pLlte fnm tostqior lart of body.
7, Anchor-pltte f$a @terio. p{L ol body.
L Anclof lDm midior pert ol body.
L Milisry smul6 from @t€dor Edii aDd bsd of t€Dta.16
10. SupportiDe rciiB lrom drgrb of tdiacl4.

Fis. rr. P,otankwd siflili' (S@pd). Cot 
"e. 

Bohol. Alchol

BULL. MUS. COIP. ?
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guLL, MUS. COVP- ZO
c4K sorothuriaG'syuQlime.

PLATE 10.

I"ts. r. Labidoplac tl*mnin (Hdapslhl Nlples.'Ancho! froh pGt€rior parf of body.
$e. 2-n. L\bulopla! dqihrd (Moblaex.). Naples.

2. Anchor-pl&te from poBferiorpart of body.
3. Anchor frcm loBterior part oI body.
4. ,4nchor-pl&te fe4 sielior lab ot body,
5. Anchor tuom mt€io. pr.t of body.
6. Milisry peticls lrcm the t€niscl€.

Fi,B.7. Proamfun btpdat4 E. L. Claik. Holotype.
A!cloFpl&te.
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PI,ATE 11.
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Or^$.- HolodiunaD^: srmptiDac

P]-ATE T1'

Ler,tasura lta ltllli,nii lgoapoi'b) Bdgm'
An tr.r-plnte from rnienof p3!r or ooav
Anchor fiom dnt€rior Pnrl ol bodY
AnchoFDlrt€ trom loitenor port ol bodv'
Anchor irom posienor Put oi body
Mitidr nanirL6

Prctankvro obu'ciutt \lb&l) Ioirl san r'oo&s'

Milior':r l],itnld frcD dd!
Lolinoplz! .lalia \Senrpt) l?) roxvo bav'

Iig. 1-5.
1 .
2.
3.
4.
5,

Ilg, 6, 7.
6,
7.

Iis- 8.
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PLATE 12.

liE l. Prot@nwa dillssi@ta (?hCel). Point Sd ToEs.
.Anchor-plat€.

!is.r,4. Prottuksrd shnht (Sempe.). CotyF. Bohol.
2. Anchor-plote.
3. MiliarJ particlG.
4. A single nilisy lrriicle *en froD the side
5. Stppo.t Dg rod! frcm lentatls.
6. A t€ntaale, shoFing third pai ol disiis, X 15.

I,ie. Z,a. AM?ta sr@ibt (Sempet. CotyIP M@iir.
7. s\pporfing rcds frcm t€Dt&l*,
8. Milidy ptliicl6.

BULL,  MUS.  COMP,  ZOOL.
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