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    In ]•fay ig28, after a heavy storm, I found several specimens of

Cl.i,fSeaslept 7izPoniic?ts D6DF.RLEiiN- on the shore clese to the Seto l)viariBe

Biolo.,o.'ical ]J.ckbor,atory, .Seto, I)rov. I<ii; and among tl}em a 4-rayad

'itldiv•iclllal Nvas cliscover.ecl. This s.pecimen hacl appayently been so

subjectel to the actlon of tl}e xvaves since its death, that all the $pines,

as well as the lnner soft parts, were gone. Therefore, my description

of the present specimen xvill be confinezl to tl}e external structures,

in coniparison Nvlth the normal niatcrials collectecl in the same locit lity.

                Dg,,.,SCRIPTION OF 'rHE TEST.

    The outline of the anibitus is ca rhomboicl witli roLmclecl coimers'
                                                                '
it' is sli.olitly sinucktecl in the right anterior an(i the left posterior inter-

r.adii, while •smoctlily convex in the rig'ht posterior cncl nearly straig`lit

in the left anterior interradius (Fl..cr,s. 2, 3). IL'he perr.xdiai s"tures of

each petal c,f ambulacrem cross at almost a right anlcr.le, so that tliere
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is shown an apparent biradial synimetry on the aboral surface. 'IIrhe

test is composecl of elements of four in iiuniber, instead of five, viz. 4

ocular plates aRcl g'enital pores, 4 petals, 4 sets of arnbulacral ancl

interambulacral plates. The outline of the petal is n'early oval ancl its

clistcfi3 pacrt is obtuse, whlle in t'he normal exanaple it is much more

eiongate[1 ancl has a more or less pointecl end. The peristome sinks

deeply, with four ambulacral furrox?L'•s racliatin.o.' outward. Cl]he jaws are

incomplete, but tlkese also may not be an exception to the tetramerism.

Below the ambitus, in the rigl)t posterior iRterradius, is tke periproct,

quite apart from the usual p. ositlon (Fj.o's• !, .3)•

    The sutures of the individual plates are veiy {Bclistinctly shown.

I{owever, careful examination yncler a lens has revealecl that all the

sheli-plates arre regularly cxrrcftng'ed (Fig. 4). rrhe niadreporite is rect-

an.cruiar in outline, though nearly penta.o-'onal in the nc,i'mal specimen.

The .c.reni#al pores a]`e situatecit at the corners of the madreporite. 'Ii'lie

inadreporite gives tftttachnient at the miclclle. of each niic rgin to a

perforckte•di ocular plate, fron3 which oris,"lnetes a double coltm3R o'f the

arpbulacral plates of the petaloid region. IEac ch of these plates procluces

a demi-plate in the poriferous zone, ats usuai. The latter, except at

the distal parts of the petitl, is so arrang'ecl that the transverse sutures

of the opposite plates ave coaverg'ent to the perraclial suture, ancl tlie

sutures of the clemi-plates oÅí the whole surf.ace form concentric ring"s,

thoug+h in a normal e.xample these plates are placecl obiique to the

perraclial axis, the sutures of the opposite plcates forming a concczve arc.

It is highly proba61e, that this abnormal arran.crenient of the deini--plates

has beeR l)rouE)'ht about by tlie uniform elongation of the inclividtial

plates in the tangential clirection, to fi11 up the space of the niissing

ray <see al$o later). Sjmultaneously, this conipensatory .qzrowth of the

plates oirobably has macle the outline of the petal wider. ancl shorter,

as stated above. In other respects the arran.cr..emeit of the shell-plates

is identical with Eliat in a normai test.
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                        TABm I.
     Dimttnsions of the test, in compLn.rison with normttl young specimens.

Len.th
  e      lllUl.

1?LTidth

      illln.

}Ieicrht
  b Mll].

Ratio
  X•Vidtll
 Len.th %
    o
R.atio
  S{,21g'l],{ %

    ts

4-rayad
specln]en

68.2

6o.4

2I.8

88

32

NkTormal yoting specimens

A

6o.8

49.tl

i6.s

8I

27

B

75.6

6o.7

I9•5

8

62

                       TtxBLE II.
         I•Ieastu'einents of the petal of the tetrainerotis speciineii.

The length is nieasured froin the ocular pore to tlie line botmd to[.Te(her between

   the distal euds of a pair of poriferous zones, alon..cr the perradlal sutuve.

 I'etal oE
ambulacruin

antenor

right

posterior

XVidth
lllln.

l
I.ennyth
  e ll)M,

l5.2

ww

2-e.o

I5.0 20.0

i6,o 24.0

Ntnnber of ambulacral pore-pairs
   in each poriferous zone

rig.ht 33

anterior 33

ricrlit

 b 37

]eft 34

posterior 33

left 37

                          I
      ]eft IS.2 i 2o.8 anterlor 32 postevior 3S                          :                          I
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    Some remarl<able featLires of the $pecimen are seelt in Table I,

that is, the speciRien is relatively wider and highey cas comparect with

normal young inclivicluals, ancl the test hi,s a $onaewhat roimdled

appearance.

    [ll'he number of Embulacrai pore-pairs is the least among the txvo

hundre5 and more specimens of my collection. This fact nncy be partly

due to its inimaturity, becau$e there is a tenclency of increase iik the
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  number of the cxmbulacra! pore-pairs (or in other xKTorcl, demi-plates)

  x.vith tl)e .crrow'th of t'he test, in fEct I co"lcl count as niany as 66

  p3re-pairs in a' larger specimen. I-Iowever, this alone (loes not explain

  the smallness of tlie nuinbcr of the ambulacral pore-pairs in this speciinen,

  }[)ecause evren the smallest indiviclual I coulcl secure (IFis.. s, ac ndi meas-

  uremeiTLts given iiit colun:iti .L'-XL of tlte Table I) has more (3t;-4i) pore-pairs,

  l?erhaps this peculiarity is due to s3me extent, to Ehe suppression of the

  growth of the corona.

         DETERMINATION OF THE MISSING PART.
      Of the four petals, oiie is open cxt the aHterior extremit,y, showing

  that this is tl}e anterior petal. The remaining three rays, therefore,

  must rep2'esent the oelier four ray$ of thenorfnal speciniens;but the

  ciuestioi'i arises as to which ,t'ay et" the' former corresponcls xvitl} xvhicl}

  ray of the latter. The nLmiber of ambulacral poi'e-pairs gixres the ciee

  to the ans.xver, IBoth lateral petals have almost tl'ie si,me number of

  pore-pairs (rl-able II), which nuniber is less than that of the pore-pairs

, oÅí the posterior petal. In a normEtl incliviciiual tke pair of posterior

  petalsi" aiways 1iave the largest number of pore-pairs, and this is the

  case with the po.sterior unpaire-1 petal o.f the present speclmen (see.

  Table II), It is thus obvleus that this petal corresponds to one of

  the posterior pet,als of a normal itidiviclual, ancl the two lateral petals

  to the same of the latter. Consequently, it is certain that one oÅí the

  pair of the I)osterior radii is missin.cr in this g.peeimen. .7lr<'exc', the

  position of the periproct sl}o"?s tliat the missing pa]rt is probably the

  rl'f,,),ht post'erior ray (netme,ly tNmbulacrtini I[ of I.ovilN's systena). I.IIf we

  suppose that, cfte'' the remo"vai of tlie riL.r.-ht posterior raclius froin a

  nornial test, a h,irnaonic compensaticn 1ias occurreLl, viz. both the

  lateral rays "rere skiftecl bacl<xvarcl, ancl the left posterior to the right',

  the present case inkcy be plainly interpretecl, 'jTt must be aclded koxvex'er,

  tkat the right half of the periproct is cler,ixTe:1 froni tlie intei'ainbulacruin

  of the right anter•ior ray, as the anus lies betxv•een the pair of inter-

  arnbulacral pltxtes.' ' '
                                                 '
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                       ' REMARKS. '
                         '
     BA'rEsoLNT (i8g4) hcas divi'cletl the cases of nieristic variation of

 IEcl}inoidea into four classes, of which the present case belo.ngs to class

 [II,." cases of tQtal xrariatl,on to .i x-rayed form, xvith 4 anibulacr-c ancl

 4 interambulacra". Several tetramerous examples iB the irreg'ular

 echinoicls iii genera such a- s Eelilfiobr.i'ss2ts, PJ,n'na, DikcoiZlea, ltilemthsler,

Eclizriiocoii2ts, ZTcin;nolamL26as,, etc, have been reporte:l by previous writers.

 Co'r'rEAu (i862-'67) among others describe:l in DzlscozUZ•ea c"i,Z•Zn(lriica• a

symmetrtcal fo.gsil specinaen, Izle says, "I7ambiilacre ante.rieur e.st

comp16tement atrcphi6 et les qtiatre autres, "n peu plus espac6s qu'ils

ne le sont orclinair,er•nent, pre'seiitent cependemt cl.ans leur aiispc)sition une

i'e' giilarit6 parfaite. I.ftt -plaques ocellaire ant6rieurc, correspondant 2L

i'ambulacre qui fait d6faut, initnque. e'g`:lement" (p. 3i), iXlthough

this explanation is plausiblc, yet it is iHsufficient for t'he detennination

of the nGlssitig part, because there is no st.xtenient iR regarel to the

synametry of the apical sy$tem acncl no cliffea`entiation occtu's in the

ambulacra in t'his species. RNoBERTs (i8g[) reporte:1 an .Zlt'/i,lnoconzis

sztbi'oluizd'its, xvhich" lacl<s tlie ptirts "which lie on the left side of

a line erawn threu..o'h the niicldle of the anterior sing.le ambulacruni

and the po$terior unpaire6 interanibulacri.mi" (p. ii7), but the precise

determination oÅí the missing' part wacs impossible in this case. Both

these specimens agi'ee with niine in having a reg"ularly-constructea" test,

but the mcfurl<ed clifference in the ambuhtci-al system mcakes detailed

identification impossible.

    A nuiliber of cases of a slmilar gharacter aniong the regular
echinoicls are nientionecl by BA'rEsoN (l. c.), I'IAllmNN (igo4), and Ri'rcKm

anc] i?NfclN'rosB (igo8). VErNRiLL (igog) i]lustrates a 4-rayed specimen

of //lrbacziz reguz'dul)e7'citZal(x in his paper on the starfish, xvitkout any

clesct-iption in regrard to the coronai strticture. Tliis speeimen is from

the fXzores, an-:1 is preservecl iti the l•Iuseum of I'ale U'nix'e;'sity. The

photograph (fif.r. i b on p. s46) shoxvs t'hat the madreporic pi,ate is

uRusually layge, antl apparently prov•i'"le:1 "rith txvo openings oÅí unequal
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size, and that the interambulacral area of the sanae radius as tlae

madreporite is irregtxiarly swollen. These abnormal feittures of the test

suggest that in consequence oÅí abortion. of the right anterior ambulacrum,

union oÅí the neighbouring interanibulacral areas has taken place.

                          SUMMARY.

    i. The reg'ularly tetramerou$ specimen describecl cabov•e differs

from the nornial one in thict (a) the outline of the ambitus is niore

rounde[l, (b) the test is hig'her, (c) tke number of ambulacral pore-•pairs

is smaller, (cl) tlie outline of tke petal is oval, ancl (e) the direction of

the transverse sutures of tlie clemi-plates is alniGst tangential.

    2. The tetramerisna of the present specinien has been brovght

about ckppicrently by tlie complete abortlon of the right posterior am-

                   .bulaeruni ancl tl}e adjacent interanibuiEcra.

    "lll'ke specimen clescril)ecl above is now cleposited in the collection

of the Seto Marine Biologicai I.aboraroyy.

    'II x?•LTislit liLerex?Lrith to express iny thanl<s to I)ro.f. Il', I.<oiiiti.i, tliLo

dirL,Mctor of the I.Eboratory, xvho gav•e valuable aclv•ice and expressed

much interest in reg,'ard to the present repoirt.
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               EXPLANATION OF PLATE XXV.
              The denucled test of CIJ,)beaster laPoiiicits D(5DERLEIN.

                             4-rayecl specimen.

    I?i.cr.. I. 'SLTIew froin rl,{ ht sidu. ' Fig. 2. t'Xl)oral vic-w.

    FiL.rr.. 3. 0ra} view. I""ig. 4. Central part of aclttpicai
            stiyface, niagnified. The sutnre-lines are drawn "rith b]ack lnl".

     '                          Norma] young spec;me!i.

    Fig. s. ..'Nborttl view. . ISag. 6. 0ral vie"r,
        (The nuinbeving of the anibulacra is g.iven taftev Lovt•.'N's nainenclatRte).
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