
lN'rRODUCTION 

Tn 1925 Ir , 1Y da 1 LL r fr 1 rn Gr ; li' li urn1 r , O. . B., of Lhe 

Abbay 1 iu t Jli11 c1 111 ll u 1 h h ad a large ollection of 

J> a 1 a zm c E , hi 1 d 1 h Marbre noir de Djnan L. 

fro111 ' n <- ' l <r i1111l. lie• a l:> t' .' I l u 111 u 111 L c rdial in itali n Lo i il 

Ili· blrn and ..; lud lh 111al riaJ, nlü ·h h e felt nlained unde ribed 

fc r111 ~ . lki11 cr in l.'. ttro p • in 1 Il k that opportuniL r to accepl Père Four-

rri •r '. kind Îll\Îl a lio n , a n " . Lh urpri. d and delighled a l Lhe ri h t rc of 

s pc•c rnw11 : f ~'hi ni fr n D n Lha l L in the l\Iu eu1n of Lhe Abbaye de 

~lai · 

I \ a . r , lY d \ ith Lhe utmo t ordi alit · a l Lhe bba e, and m good 

fri nd, D n1 ' r ' g ir F urnier did eYer ·Lhing po ible f r m r per ona] om

forl and t fa iJila l n1 · w rk. H had pho tograph Laken for me b Dom Henri 

. B. · h furlh r ent pe im n . to the mu f o 

ha' ca. L n ad f r m , and a l o ent e rai pe imen t n1e in An1eri a to 

l11cl ' . To 11 : a l j · P ' r F urnier g ru 1 r aa e n1 e . p e in1 en f thre 

. fH·c ·rc · front <' 11 ~ , whi ·h r n w add ù Lo Lhe lle ·Li n of Lhe iu eun1 of 

C:11111parnlÎ\C 1 Zoülog Ja ,' . 

To 1 li 1 i· rc · \l,JH~ and l' è· rr Fourni :· I w uld xpr n1 · ' 1un1 t appre ia-

l io 11 o f Lh h c · l il a lil~ 'llJ l'd a 11ù f )! ' ( 1
\ I' r 1 indne whi h Ire' iYetl in n1y 

111 >: I i11I r ' li11 a and : ·i ' nlificnll n o. 1 J rofilnhl 

: ou : . 

Fr 11 l\l r . u 

c rdi. lily. n l ha l 

Pala 

I w nt l Bru el and Lh 

ri un il y ff r l m 

Li n f th i\l u ' 

n an du 

li u OJ r al ur au ourte 

\[. 1\laill i u ' ha num f 

H nutlful la t 

1 li. 11111 n1 n • n al fr n1 p in1 n 

Lba r tl i\1ar d-

111 t ' ilh the grea t e, t 

Lh , Yer hoicc 

d ' Ili alur lle d 

' lai]-n "' g n 

nd aid li th '" rk. 

ta1 n f r m b Lh 

mad form from 

1ar ll f r th 
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urpo. e. Dra' ing ,,rere pla d at my ù1 p al Lhat had b n mad by n artü•t 

for th la te Profe or L. G. de Konin k. 

t lh :Jlu ée Ho ral d'Hi Loire aLurelle de B -lgiqu lh , p Lh h 1 -

t rpe of J->ruterocidaris gigantea Konin k, a n1agnific nL iin n m UflJlO' 

nearl ~- 3 0 mm. in dian1 Ler one of Lh larg L p irr1 n L 

remarkable pec1e . The al o ha e the exlraordinar 

noY. a pecie ·whi hi spirally L'i L'Ù iu Lhe Y rli al axis a f 

unique in all Echini. Bcsi<l . Lh th - hav nutL 

coll cted by Don1 Grégoir' Fe li rn i r, an l L ' r 

other Belgian localitie prin ipall T 11rna1 

Il l 

and ln 

~ veral new pecie . A a ' hol in l h Bn1: :C' I: 'lu li 

teen pecie of Echini from the L ' , r 'aru if r 

r m n-

A day wa pent in the iWu eum of 1 . Tl1 •r id 11 1 hn c 

the plea ·ure of meeting Profe or Charle Frai1 nl 'r al 1 ind -

ne and liberality to have laid out for n1 r iu p lu f il 1 hini 

from D né which formed in con iderabl parl lh f th lat r 

Julien Fraipont' .Jiemoir on the Échinod rme du i\l bre noir Dinant. h 

were a great aid and 'vhile the time wa h rt 1 gath r fr n1 them mu h 

valuable information. 

A day 'Ya ..,pent at the In titut de G'ologie del' n1v r ité d Lou ln, h re 

:JI. le Profes~ eur H. de Dordolot and M. k Pr fe ur me e er 

opportunity to ee their valuable ollection . Her Lhe 0 

Hyattechinus elegans p. no . , which i a 'vonderfull erf 

al o haYe con iderable nlalerial from Denée. In a 

orne addiLional tudie w re made in variou mu 

f 

In a word, one of the plea ante t experi n f Ill ~l'i 11 I i i ' 1 if ' a th 

cordialiLy, liberality and helpful kincln ~ "ilh "hkh 1 'a .~ 111 

men of Belgium. I \Va cleeply tourh d nn l c:rrali1ï d ' ·h 11 

l en off ered Lo pub li. h m - tu di . on t lw l ala •oz i E ·hi ni 

:Jiernoir of the )1u~ 'e R )Ul l'lli::-llir 1 alur11 . A 

properly belongs ther . and il 1 a <>T at per nal ati fa Li n t m 

p11bH hed in Belo-ium. 

As a whol . Lw nt:-fiv p 

Lower Carb nif r u of varjou lgian Io aliti . El n f lh 

new. In additi n two form are r corde<l g n ri aJly, buL wiLl ut 

fi ation. 

1 Lh 

ha il 

Ll 

ar .... 

Hi i enr-



P LAEOZ IC ECH) l OF BELGIUM 

A. regard th e eral collection tudied, that at the Museum of the Abbaye 

d Mar d u , a far a Palaeozoic E hini are concerned, i wholly from the Mar

br n ir d DjnanL, nd, iLh the xcepLion of one pecimen, wholly from Denée . 

Th f il ~ ere c 11 c ·t d by the long co11 Linued de oL d efforts of Dom Gré

g ir. F urnier. 

What Palaeoz i E hini I aw at 1he n1 r , i L. ' f Li' ge are also from Denée, 

an1e formation at Salet, which is 

enée. The Liége collection i.s 

1. Gu tave Soreil, with the addition 

wj Lh the exception f a f w im n fr 

a mall villao- fiv kil a: I 

l ri l Il l h Ill 

~ï lh r a 

T " f fig. 1. 

Il D m 
r at 1\1 r d u , 

om régoire Fournier, O. S. B. 

r, (Y ,.., 11 r i r. Tl collections of the Museum , 

l figured by Profes or Frai-

nL in ir on th É hin derme du Marbr n ir d Dinant. 

Tl u ha n referred to briefl r 

ah un1 f laeozoi E hini 

r n 111 dditi n ca t of m imp rta L t pe . . In thi. 

f rom D n ' and other Belgian localitie are 

r r nd r th d ription of pecies. 

u um m rative Z 61 o·y in ambridge there is a large collec-

Lj n ala hini, in luding ni n type . In the ollection there are a 
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nu1nb r f B lgjan Pala ozoi E hini fro11 th L. . 1 K n1n k 11 ti n, pur~ 

ha~ed y L ui Ar;a iz in 1 61 and in ad j li n lb r r . lh p n 

n1 l y n1 i1· 0 ·011· Fourni r and a l n1ad , f r 1 al. Lhc Bru 

alla n dun rlh d riplion f.p 

Th lo alily at Denée i the mo t imp rtant inB laiu1n f r Pala 

it i al o a far a known the n1 t ünp rtant 1 alit in th ' rl f r 

tng gronp of Pala )zoj f il . Thi frmn lh point ( r YJ w f Lh 
0 ·enera and pe ie and al lh nun r f indivi ual un n f 

that haYe been found in Lhj 1 ·a lil . Th 11 

f 

un on1n1on but b r Lh 

accum ilated one of th 

f JI unn r h ha: 

~ le:: Lhan bY lY pec1 ar h re r 

urul t nninable fraan1ent 

al lhat Io alitv . 

The 11un1b 'r of :-;p 

Lhal known fron1 an · lh r n 

loculilies for r c nt Echini il i nl 

cal \Yal r:' lhal su h a nnm r J 

1 

of Lhc ~I u un1 of n1paraLivc Zo .. l a 

011 Rec nl E ·hiui L Il n1e Lhat hc 11 

~chini fun l 

alilyin 

111 Lh 

Ul' l 

~I il 

nr al. ; f w 

llla. b f'ou 11 d 

ll ~ j : Î 11 

r 111 n ·a. ~ v 11 111 

r. U111 rl 

rin Lr JÎ

yn an lnrk 

l a lin()' J. n1 ri 

i · ·t .l a111u i ·a 

al. TorLuaa Fl rida · and at Murra LI 11 u ralia.II llink . Lhal 111 

in a . in1ilar r ~ lricl darea in th li in fauu 'oul n fin lll' ll r : 1 ('J • )f' 

Echinia occuratD n'e. 

The Denée localit 1 n t nl rem rk 1 f r lh numl 1· 1' 11• 11 'l'i\ 1111d 

. pecic of Echini found there, but al of r lh numl r 11 < f 

ccrlain pecie Lhat haYe been fountl. f L 
t.udied orne 45 pecimen and r />rot,,. lea 3 

from Den ' e or near-b Io alili . 1 j f 

men of a pecie. are kn ' n ~ n l f l n n 1 r a 

Still more trikin o- rl nt i th gr al iz n th r-

ac ler of Lhre of th .' kn ' 11 fr rn D n' . D ener~ hi u n. 

cl . p. uo Yilh l llO' ai ·uiar pin , Lh wn fr 

wj th thi m a ure about 2 m. 

tea K ni n k. with f ur l umn f plate. in ach arnbu la ru 

co]umn , in a h interambula rum, m a. u r : u to n ri 3 ,. . 
Th :p cimen f thi pecie r aching Lhi..; n1ea ur rn nl fr y~r, n r 
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Dinant, but man p im n from D née are from 250-295 mm. in diameter. 

/ 1 ournierechinus deneensis g n. et p. n v. with twenty columns of plates in an 

umbula 'l' m an<l f url n olumn of pl al in an int rambula rum i the mo t 

sp ·ializ d in 11umb r f lumn of n echinoid known. Th hololype i of uch 

a jz - thal a ir 1 ncl lobed rnargin would be ab ut 360 mm. in diam-

L r. Thi b far the lar e t a-urcl1in kn wn li in · r fo il. The ristotle's 

ar a 

f traordin r f rm m 

ize in an th r n n h 

t cr n. L p. nov. 
·Jlf1 ll · Y. 

hi nu ( . ) regnyensis JAcK ·ox . 

ya pl aeri a (M' oy). 

L venechinus Laca_ei (J LIE ) . 

L venechinus ar g lie us JACK 

Lepidechinu belgicus p. no 

eri h doniu Fraiponti p. no 

Pr ter cidaris gigantea K Nl ' CK . 

F nrnierecJ inu deneen is cren . el p. nov. 

74 mm. acro s, greatly 

pecie known frorn Denée 

<•11 i. a "niall 'illaae in the proYin of 1 amur, and n t far di tant fron1 

111 • \l,lm ·cl<' \far 1: u..:. Tl ~Iarbr n fr d Dinant (Vi. ~en inf'rieur Vla) a 

Î 1 ' Ul'. nz d a: an rnamental marble. The microscopi 
lf ill ' ith the debri of mall Protozoa and 

no- picule and Radiolaria in the 

h \ ancient and still continue 

11 that it is now quarried 

been worked at Dinant 

fir t tudied at Dinant 

Jll n i · il 

T at d pth nd rcrr und. Them r 1 

' arbr ered very poor in 

ut ntrar. at Denée, ' hil f il are not a undant, it is ery 

ri 1 . Th f ur in th pure blacK marbl or in the imilar dark coloured 

1 M rbr n ir at Den' e is d p bla l cry talline marble · a li ted 

r Fr ip nt (1904) it l ielded a n iderabl fauna of coral , brachio-
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Br 
' 

m llu l et th ·hinod rn , and n f' fi h . . The 

hin d rib -d by Pr f ni n i l r a n w rin id apl i -
rinu l n i audatas Fraipont (1) hiuran Taenia ter F arnieri Fr i-

po1 t (2) nd nun1ber f p i of E hini. 

taled, 111 o·hl T r Lallin . The ' n ili I r li -
n1 ni'° ti n mu . l ha r qui t 

' 
11~ < f , hini 11a11 

lnr O' on are rarel rt d nd u ually ar n l ru h 
p in1 d ut by Profe r Fraip nt th fin r tru tur 
E ·hini l V r d Lr LaJl iza l i Il n "n Lh 
a ral "tructur i of t n m r rai l l fc r l lhc t f 

an1bula ral tru tur 1, lh. 1 th g l 

:: "r 1 L 1p n t lhi .' inq tr iant 

nr" a ' tnd nt, n t l av 

{ ... ~ t U • U Il l llHl k 1 h ' b t f it ' 'il h 

th nnlri<l ''rl 

' 
aila l 'il 'tH •. J ha' 

t lu· typ 

n1par thi n1at rial "\Yilh thal fr n1 

inak ... c fair t in1a t f th r lat i n. f lh 
unle bett r inaterial h availa 1 ' r . n wilh 

~ tudi " th 11 ti n . 

Th r l 1arkabl 'O il di Li Il . r . diI 

rec nl lü• Y r,· f impr f du. a a. 

and ais b: th pr . r ati n f lh 

b\_ dfr l rgan1 ·111: lhal rna r w ll b h l 

rr 

~. 

. l l t 11 ll) 

c 1 ltc• r· 

•h t :--c 11 1 lw latt er 

ilh r Ill ~ ur 1 
th r 1 Il 1 

will h ' ' n 

full r ln "1 d CT{' 
("') 

r lar r :-.< fi -

n f : di1n !!li a -

f Î\)n n1ay faYoura 1,- b c n1par 

u li ati n::: n ala 

:'lhal fn. 

hiu i )r l 1:.! i 111n. ~lli11 t r (1 • 
. rila 

.lrclweo ·idari"' Yerei . Iün 1 r) fr 1 i T urnai. L. ;. l • l nin ·k. "h 'a~ i ro-

(1) Th typ of hi: rm n~ lhe oricrinal of rai} nt' lal T, 

n° i th )f i 

( ri i 1 al . f 
raipLnt' th ar) 111 Lh 

.:\1 us um of n1 r iY Z ··1ogy n 

l3 ur le- pr miers re~ e de ~f du tr u' dan l ale 1r r la 
B ki u Bull .. lcad. rog. B lg. D c. 1 _ 

1 
pp. 1-4 l l. ) Dr. \ an n l. . in l, 

.. nt m a a t f hi-. / 0 du ina Bolll'ngeri f r th . fu . mt. Z ··i. 
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f l' l th n1 f Lj 'cr , in hi Carbonifer u fo il of B lO"ium, 

r rd .11: 1 ae :erei fr m T urnai and de ribe r haeocidaris 

Arlu n teriana (a Cidaris J\tluensteriânus) fr m Vi '. Later (1 2), d Koninck 

d " rib th r m rk ble Pr tero idaris gigantea th h 1 l pe of which i in 

1 li Bru . . In thi la t publj alion d K ninck 'pre e lhe inlen-

Li n f pu li hing a memoir on th P lae zoi Echini f Belgium, but this inten-

Li n ' a 11 L d u . In ur uan ' f l i Je n 1 Korrinck had drawing 

d ' ha Lh ri' il a < r 11 1n in l li i. m moir a la ter no ed. 

rib l l l'cllaeocidari · J nin T-·i from Tournai and records 

A . lh 

an cl B11 i . Tjb d a ncvv genu and pecJC, , 

'" ni n ·la ·iffo ri ; li au i fr th ,arb ,nifer u of Bel giuni. They also lj t 

1 li r pi cl · ntr an Lhr e pecie of Palaee hjnu a new, but 

"i 1 lt ul un 61 li i . le e latter rc on ider d in my Phylogeny of the 

l~chini (I. 457-45 ). 

Th lat Pr f . r J 1li n Fraip nt ' h ' a. aL pr f r of palaeon tol0gs 

al Lh ubli , h d (19 4) a n1 n1oir n the E hinoderm l' 

lh _ farbr in an t. 11 f Lh p 1111 n in hi memou ar 

n m l fio-ur d a.r' all ith r in th mu eu1n at Li 'g or 

r Fraipont gi e Ji L f th pe ie of fo" il f Yariou. 

en f und at Dené . H d . ribe a rin id an ophiuran and 

'l f al] f \ hi h ar ill u trat d b r ex llent pho-

Io rr·aphi <' fir-r11r • ~ n L i Y n1 a ur n1 nt of hi p i -

a Y . : cc Gran ur natur Ile » or giYe the 

. I o-iy 111 a ur ment~ f mo t of hi pec1-

Cl 

111 ·11 , IH1l i11 Ili dP C'ripli n f l 

r lali\ ~ 1· uu('fi 11 a.· tliu C'a . 

n1 11 111 l r cri pli n 

t L ne hinus Laca.:..ei; 

to L venechinus Laca_ei; 

u ele an i r f ra 1 t J>alae ·J1in11.· elegan ; hi Palae hinu 

al ee hinii regn 1en i ; hi L alae hirws Lo ·a.:. i f Plat II fi ·. 6 

l h d n u Fraip ntt p. n . , hi lig poru oreili i 

1 

f Ll E hini I cr:i ve a re\ i i n 

h· L Lin in luding the P la z i E hini f B lgium a far a T 

lgium, ri L tl ,' lant rn are r frequentl·; 



10 ROBERT TR y J A 

pr , rY 1 " -hi h L an xc -1 ti nal ' ndili n l 

dari: and F urni r chi nu a r th 

1·io·I1'1Lhi o·irdl \1 a d ubtl 

' ur. Th lan L rn f 

- LI' hin li 

J-

,, 
J. 

all Pal oz l E hini b l nging to th rd r P ri h b ing lh 

ch ra t r a, nabl th lanl rn mu LhaL fin Hl 

Lh orona Lhat i lh Lor an ra H n11 lllU ' l\~ 

doubtle~ 111 rt d dir 'Ll n th 

o·en - p. 190-192) . 

In no kno' n a e in B 

p1a .. o that thi ' featur n d 

In the d ~ ription f p 

For br Yity Bru.., .. L 
d'Ili~toire :Satur 11 d 

Abbay d Jlare L u 

na] 

nu 

Bril. :\lu~. f r Lh Bril.i h Mu , un1 · and Jlu~. 

Con1 para ti Y fa 

Th n1ain pul li alion . r f rr l l ar 

arc r f .rr d Lo in lh l xt by Lh auth r . 11a1n 
~ 

Ph ·log ·ny f th E hi ni wilh al vi i u f l al 

rcù Lo ·o oflen LhaL Lhe ' ord Phyl gcn) l n 

in leran1 lal h J -

f Lh l n r ·L i11 

Li Il. 

Il ' 111 Jllll.' llJlL IS 'Île d. 

1. • u 1 1 f r 1 li • " t 1 : <~ < • 1 < >. 1 u 1 

u. 1 f <. r 1 h Il 1 • 11111 a 1 1111 1 

Ulll a 1 . ' ' 11 ('If(• ' 

al th Il 1 [ Lhi 111 nl 

wilh lh Jal r l li n. f 

p 1. r-

i · u cd f r Ch· l 
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PALAEOZOIO EOHINI-
OF BELGIUM 

0RoER PERISCHOECHINOIDA M 'Cov 

Ar ha 
r L rH 

l'\,11 ' U{ H \E IDARJDA M~CoY. 

enus ROH EOCI \RI M'CoY. 

f .\r .h id ri ..: fr B lrriau l alili . for the mo 1 part are 

inl l'en uula rai plat and part of lanlern ' a 
p i . Archaeocidaris setosa and A. propin-

ri ar , pin . rchaeoci daris erei i kuo\ n from 
epli uall r laro-e nu1nber of v ell pre erved 
ni 1 1-11 \ 11 fron1 pi11e , plate , a quile 
~ ceplionall p rfect. lantern. Archaeocidaris 

r th onl~- pe 'i ~ of the a nu kno\ n fron1 Belgiun1 in 
1 l l l ar known. 

f l l. f ini l ntifi d fragm nt:ar - pine , plate and 
·i lari ar · in lh · l1 li n of th Bru: . el l\1u eum, fron1 

Pont-à-Hieu. While nol con1-
' rlh publi hing th r indi at that oth r p .. cie n1ay 

n11 1 l l. k.11 "n p · · i •: f Lh a nu are 1·chaeo idaris 
fr i Lh s fL r 11 ' ·Ja,: < f P 11 : i nd A. VVortheni Hall 

(J h ,'l 2 2 ) . Tli c l. p '-·1 'i .. of th g nu 1 

1'l ( 

r ·ha o idari · eto a P. 

Plate I, fig. 6. 

l n wn nl fr n pri 1ar r pin wl i h ar 1 11-
tri l. e "pand d at the ba Îl a milled 

rin " Tl l ur ab ul 
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The character of the pine of A. setosa are n ar t to Lh f A. Ne1·ei 
Oiün t r) but differ in that th p1ne ar n1 r 1 nd r and L p rin · and Lh 
longitudinal tria are finer than in Nerei . Th fiü'ur w re dray n b d' 
Koninck arti t. The material con i L of a con id rabl numb r f primar. 
spine" in th Ylu . Roy. Belg . n ° 87, 1. G. (1) 3031 L y -r nif r u , 
T urnai .. ian Tournai, coll. Le Hon. 

\rchaeo ·idarL er i C\Iü , 1 EH). 

T xt-fig. 2, Plat I, fig. 4a.-4à. 

idarite ·erei Mü TER, 1 39, p. 40, Plat , fi . ·a- d. 

Cidari .Verei Ko r CR, 1 42-1 44, p. 31, Plat •, fig. ia-ii. 
. 4.rchaeocidari Nerei MÜLLER ," i 57; p. , lat III, fi . 11 , 1!..a 1 L ... b . 

I11Leran1bu lacral plate hexagonal or p ntao· nal "ilh r Hlll l 1 a lradial l1or
dcr, prin1ary lubercl prominent p rfora t . l al t rra 
ca li on beyond the crobicular ir le. ~ · un1 r u ndar. 
the crobicular ir 1 . Primar pin : ylin ri al tap ri rr Y rli 
slriate . Desor (1 5 ) figure a .. pin "ith l nnin l '' 11 d' 1 I 
dirrclcd dLtallY. 1 haY nol ~ n . ucb. rran1id · f lanlC'rn "il -a11g-I l f ra-

'-- l.' r 

1nen maannm moderatel. <leep p y1 am1d. lat rall. wilh ri lg . f r Il hnt . 1 

u l' inlerpyramidal n1u cle t eth gr< >OY cl, 11 u u 1 in la nt rn f \r ,h 1-

d ari .. and al o other Palaeozoi Echini. 
Archaeocidaris Nerei i known onl: in mpl tel · fr m 

·umbulacral plate primar .. pine and portion f th lant 'rn, "hid1 lil ·1 11r 

t1nu uall. frequent. n adambulacral plate jn th :JI n11 . Zc f 1. , p " 

from Tournai mea ure 8 mm. in -v jdt11 b ' 5 mm. in heio·ht. \11 th r larg •r 
adambulacral plate n° 3338 from Tourn i Il1 lll' Hll l. Ill lh l 
7.5 mm. in height. :Xo pine i compl t i:lall. r, hui lh · l ng •·L in Lh 
Mu .. . Comp. Zoôl. mea ure 8 mm. in l "' n n· th. 

Niün ter (1839) record A . er 1 fr Ill T ttrnai. HL figure \\ ·r ' 1, 
de Koninck (1 42-44), ' h al il T un1ai a lo alit . ün l r' 
are in the Munich J.Iu eum. 

Portion: of a lanl rn in lh Bru . ·L Mu um n ° 51, I. G. 693 ar h w 1n 
Pla te J, fig. 4a-4d. Th l : ramid. ar wide angl d in di ·aLi11g an in lin d 1- ntern. 
On lhe rj ghl th' half- ~ramid ü1 fier. 4u ·h w. Ili' : ulu1" l'or alla hm nt f th 
cpiphy: i . . The f ra1n n magnum i mod ' raL l tlcep, lat ralJ th p ra id . h w 

(1) The letters I. G. signify Inv ntaire · neral; as applied to the collections in the 
Brussels Museum. It is the equivalent of accession number. 
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ddg . f r Lh attachment of interpyramidal musc~es. Internally Plate I, fig. 
4b, c, Lh half-pyramid how the tylouJ pr e which i the dor al limit of the 
<l nL 1 . lide f r upporLing the tooth. ln the Mu . Comp. Zool., n ° 3338, a pec
ir n from T uruai, text-fig. 2, has two half-pyramid ith a tooth in place, 
:h wing ad rally, and âl o extending above the ha e of Lh foramen magnurn. 
l rli 11 f lanL rn f Lhi pecie with leelh and brace are quite abundant in 
B Jgi n 1 alili a n in everal mu ·um . N rr1 a ere seen, but they 
a r n1 U the are ea ily 1 l. hen laot rn r 1 rli n of lanterns occur i o-
lat d, il i b i u that th p cjfi i . , b d ubtful, but in A . Nerei o 

f Ll e p rl f nd jn i Li n pine and interambulacral 
U ' lll' 11 i1 r ·f rrin o· Lh m to thj pecie . Another 

::un Ll e fact that A. N erei j the 
cnl or1n f Belgium. 

tr·/w 1 111 anou mu eum by the following 

a ô 
T xt-fi g. 2. - Archaeocidari Serei. Tournai, Belgium, a seen in front view and b seen in rear view, 

th P p rramid how . uture for attachment of epiphyses. (Mus . Comp. Zool. n° 3338 X 8.) 

rai lu 1· 111ir11 ~ rou · 1 >I · f p imen . In the i\Iu . R y. Belg., n°8
• 54, 59, 58, I. G. 

30' 1 :a 1 ·ai n• Ca l'i < ni fer •, T rn i i n Tournai, oll . Le Hon, four lot . includ-
in a plat .. pi11 • · 1 ·· Ili a lld J,r;1 C' f lanl ·rn. ame mu eum and locality, coll. 

c 1 h >ll n°1
• 5 f. , a ln rg number of dental pyramid . amc 

J 1 t . . · e mu .. eum Pont-à-Rieu, arrière 
11 °11 51 an<.J 11 ,," . 3 56, 60, 61 I. G. 8353 e en lot 

f plat h If- ~ rarnid · and t eth. 
ri li , h i\Iu" um th r ar nu b r f 1 L r f rabl to Archaeocidari 

1 
1er i. irnai 11°. [32 46] f ur h lf-p ra id , th lar t 7 mm. wide and 

lB urnai 11 ° . [32 47] 19 jne , fin l r, all in omplete but 
lh 1 nr- ~ . ur - . 10 m. in 1 no·th. T urnai 11° E 1 1 4- in thi lot 
ar lïv Inall I lat .. r 'f ra l t . Ner i. Brit. ::vru . fr m T urnai p r ha. d 
of 1 ir l n ° E 9323. f urt nt th· E 9324 nin t th and E 932 1 en half

; ~ 331 nd E 9332 t n inl r m l1la r 1 plat and five pine . 
la l I lat r v ry 'vell pr rv d. On 1 hexagonal, from a 
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111 ian ' lumn and n1 a ur ~ 7 mm. ln w1 th r 3.5 n in. 111 

plat " ar pentao·onal wi t.h on i ] r und d fr 111 dradial lumn . 
th penlao· nal plate nî a ur n11n. in 'vidth b r 4 n m. in. h i ·l t 

in 

n f 

6.5 n1n1. in " -id th b r 4 n1rn. in h io·ht . Th pin f thi 1 t (E 9332) 
an tl r 

r 1h 
but Lh 

f LI 
t an , een in th i " . Non ar n1pl t di lall 

l ng· sl n1 a ur n1m . in 1 no·th an l 2 n1m. in diam 1 .r. 
spin " ~ 11 w w 11 Lh fin longitu hnal tria hara 1 ri ti f 1.h -- 1 

In th )lu . 01np. Z "J. n°. 333 · 3339 fr n1 T urn i K nin k 
a1nbu]acra] plale "pin . , a · n1 1 .rran1ül ' ilh l th in 1 la - ( L 
and half-pyran1id" (1) . 

Ar ch aeocidnri. I nin J i 

A._rclzaeocidari Konincki D or, i 5 , p. i . 7-1 . 

This ~ pecie.: is kn wn onl, fr 1n 
.. ay that the plat .: ar th JZe r 1 h 

Il. int r
i-fi . 2) 

lllnl i11 

l\- nin ki the r bi ul ar urr un l d nit ni :i11d 

widely .:pa ed . Thi p I 1 1 i Y ui L inkn 
original d ~ cription . In th Ph rl o· n-~ (p. 44 ) I · L L u i rla 

~arb nif r u Tournai 11. 1 li h lin. 

Archaeocidari '\'V l'\ k i T R ~ 

Plate I, fig. . 

Arclweocidari TJ'ervekei TORNQ 1 T, 1 · 7, p. 7 , Plat XXI, fio-. 4· Plat .L Lr TJ , 

Fig. 1-3, 9, 10; Fraipont, 1904, p. 11, I 1. I , fig. , 7. 

Amlnlarra narrow interamlularalplal h , arrnl r nlt g- 1ul in 
ndradial .ol111111L f ur oli1mn f plal in h inl rn1nl 11l\ ·rn l nr n. lnlt'l'· 

an1h11lacral plate. exc plionall - hio-h in pr rli n 1 lh il' \\ i lllt , 1· lalÎ\( 1. 
IL io·her than in any th r p of th · 1111 k11 "n tll I l 11·iu11i. I rintar') 
l11hercl prornin 11t J Yated. ~1r H1 1 d~ 111urk l lr n< r, di 1 li-
calion · xlend fron1 maro·1n i1n\n1· I irin r · · in r 
nodo. e, -wHh fin longitudin l lril 

In the 1u:ée :Jiar d lh r , r l]u 

arc r f erable to thi . All f th 
vjewcd from th Y nlrcc 1 n in all th 
Yi:ihle. Th in L at Mared u 

p 1m n. fro 
mparaliv l are 

utlin 
11 ° 69 

f pr tr 
l th 

pl 
lanL 

1 f 

(1) Mün t r (1 3 , p. 4i) records Archaeocidari pri ca (Münster fr m 

r, 1-

nitz-

losau . German>· and ays that it is similar to .4-. erei . 0 ·assi z an 11 at-
alogu rai onn ' , p. 340) record of pri. ca from T urnai i a par ntl n IT r, 
my r cor (19i2, p. 276) of Belgium. 

is 1 
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7. It mea ur 34 mm. in diameter in one plane and 30 min. 
L ri hL angle L th . ame. Four cJlumn of plate i L in an 
l r a, v hj h upp rL Torn quL L'. i v , h re in a r on tru -

fj n h f ur lumn in a h ~nt rambula .ra] area . Thi D n ' e peci
i plac , the long .., t mea uring up t about 17 mm. in 
im.en at Mar u n ° 70 al fr m Denée, again i a 

Lr u Lure i 1 ibl , j l i largely clothed with 
f Fraip l' lat J fiO'. 6. T~e spine , v hich are 

r p t 1 l 21 th. Fraipont's figure of 
lh ju l ]if pecimen at Mared ou , 
, 

0 ul l il i. 1 1n outbne, but not having 
: n . 1 .~ lh ( r ·t < n~ 1' r in l r ulacral plate . It sho , Plate I, 
7 ll } ir{h i1 1 l'< tnl ul~ r l l l . ' ith prominent tubercle and four 

al . n r . Th . large t ·interambulac:al plate mea ures 
• 1nn. 111 "i llh 1 al ut Lh am in height. 

Th f r haeocidaris Wervekei from Denée are the most com-
I l •t in the p ci and ar am ng t the mo t complete 
k 1 ' 11 i m "hat r m· rkable ' ilh the large number of 
s f how f w c ur in v hich a comparati ely 

hile in the Dené p im n.· quite complete te t 
ai hara t r of the rock ha unfortunately d tro ed 

in O' i · li t of th kn '' n Bel_O'ian pec1men of A . Wervekei. 
\I 11. ' 69 :J1arbr n i de Dinant. (Vi éen inférieur Vla) 

n riO'inal of Fraipont Plat J, fig. 7, counterpart in fus. Liége, 
·11 ·1 in . Z "l. n ° 3312. :Jiu 1ared ou n ° 70 Denée original of 

F1 ·aipo 111 fi o- . a lin J\lu . n1p . Z "l. n ° 3344. l\1u . Mared ou 
11 " 1 ' 1 (' Il ·.,. H ' i 1r inaJ of la t I fj o., 7 a l :Mu . Co1np. Zoël. n ° 3343. 
Bri 1. 'l 11 :. n" I•, . 11 ,f fi , t la 11 d . VVervekei but er - ob cure. 

r }a, () • ide l'Î . rii (FLE n ) . 
Plat I , fig. 1-3 ; lat V, flg. 8-9. 

idari. rii FLE TI r. 1 ') ' p. 47 . 
; haeocidari rii RoEMER 1 5 -1 54, p. 22 , Plat T , fiD'. 2· Fraipont 1904 

. 1 , late I , fig. 5. 

J interambula ral plat f ian column 
lun n p nta · nal ' ilh tr nO'l - r unded 

ilur · f r lun11 f plat an ar a. Int rambulacral 
r I i1 nt rf rat pnmar. tu] r 1 al t rra an dary 

an tr 11 · raclial pli at.i n whir.h xt nd inward from the marg1n 
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of the plat . Prin1ary pine long, up to 64 mm. in len gth in a re rd d a 
(Ph:l a n: p. 278), ,, ith trong pinul ~ xl ndino· di lall fr m 1 ated 
riog . 

The pecie Archaeocidaris Urii i " idel di tributed. b int:; r c rd d fr rn 
England Ir land, France, Germany and Belaium. lt i a r b L t f rm babl 
the larae L pecie known ü1 the genu ·. A ino·l adradial int r 
plate in the l\ilu . Comp. Zool., n ° 3340 fro1n th Carb nif r u 
England inea ~ ure 21 mm. in "idlh and 14.5 mn1. in h iaht. Fr m th ' jz 
0f thi plate lhe ' idlh of Lh in L ran1bula run1 in th z n fr n whi h il mn 
111 u L haYe been in Lhe vicj nit f 7 r nl. ail "it1g 5 n11n. f r l h 'vid Lh of an 
an1bulacrum ·which i ery l , Lh ir 'un1 f )r 'Il f l h l L ' ul h 
been about 3ï5 mn1. and the dia1n 'L r : 111' < n1nt.; r. 1, rg f r Lh' ~-; nu . 

At the CniYer ity of Liége :Jiu · Ull.1 1l
0 1 221, lit 'l' i: a ' ci1 l Jl fn in 

Deuée \\hich reprenent a whol le l wilh . '\ 'l'Ul ' r Îll • . nlln ·li ù un llllll 11nl 
occurrence. The peci1nen ' hich i th origin l f Frai1 11 I '. (1 ) Pla 1 • 1, 
fig . 5, i not clearly pre er ed. The t t m a ur' 11 
the longe t prin1ar~· pine 65 mm. in lcno-th. F ur lu 
n1ade out in two of the inleran1bulacral area . It i .. n t w 11 
to ho"- the pinules ou the primary pin r fin r d tail 
without doubt it i ref erable to A. Urii. It i th m t mpl l no-~ n in 
the pecie . 1he only other specimen een ' hich i en c mpl te n ugh t 
.. how the four column in an interambulacrum i from cotland and i in th 
~Iu,_,eum of Practical Geology, London, n ° 16,319 (Ph 1 aen , lat 15 fig. 1). 

In the Briti h :Jiu eum, 11°. E 11,512 Lh r i a pe imen fr m Den' e, pur
cha ed of Piret labeled cc Archaeocidari radial ». It i a long Lraigh n rr v 
~pine-like body, ' ollen at the ba . It mea ure 17 mm. in l n O'Lh an ni 011 I, 

3.5 mm. in " -id th. It i too rough and badly pre erv d f r n: id '•li i fical i 11 1>111 
con1ing from Denée it i worth recording. 

In Lhe Bru el :J.1u, eum, be. ide i olaL cl lai . . p111' an 1 frao·n ·ni 

Jantern a li ted belo\v, there i a ver r fin c mpl 'I lanl •r11 11 °. 4 , [. . 344 
r 

fron1 Tournai, Ryckholt coll., whi h i. , tr ·Jw ·idari U1'ii. Thi l n-
lern, Plate I, fig . 1-3, i om'.lwhal pl t , ith fj 
tceth, ten half-pyramid , eighl f lh l n Lh 
half-pyramid , and in on' area 1 lw bra j in plac r Un o- n Lh 1. 

epiphyses. The pyran1itb ar' ' id ioclined mea ure 16 mm. in 
13 mm. in widt h a ros: l h "jd 
ately deep, a in th r ·p ie of the genu , and in fa L in all 
Echini a far a kn n. Thi lantern i Lhe fir . L on re orded in th 
i .~ one of th 111 ._ t perfect lantern known from lh Pala 
identifi ali n f rchaeocidaris Nerei in de Konin k' h n \ riling l ul fr 
size it i ~ more r a onabl. ref rab le lo A. Urii, th larg L, and Lh nl 
pecie of the genu known from Belg ium. 

r-

nd 
Lh , 
i l 

la g 
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n i i r d ab ve, the following lots of Archaeocidaris Urii 
nia b . _ iu . . R . B l a- . n° 8

• 39 40, 41, 92, I. G. 3440, Calcafre Carbon-
i f'>r 11. t larg1 , interambulacral plates, th large t 13 mnL. 
wid' 1 th r lot wilh am daLa cm i t f 14 spines. an 

p ramid f a lanL rn ; Lill a Lhird lot with ame 
data c·un · j : t. fra ·pin and n inL r n bula ral plate . Mu . 
Ho~. Bc•J g. 11 °11

• 1 6 1 7 I. . 90 3 ' ra] ' L rn 1 moulds of inter-
a rn I> ula r 1 plat ( lat , 9) fr n 11 arri\re Mut aarts à Bioul, 
J 1u1d11 •r J. • 'h k i r 1 i L 1 a. 

In lhc• fr 1 1 11rnai, 11 °• E 1 ,1 9-90, there are two large 
in 1 •ra l ul l 1 °. " 2 . l ;y large teeth also two distal 
frag tn•11I. <fl<··lhthalar , nfral>l·l 1. Urii. Th large t tooth measure 
2 llllll. ÎI } 'I :., th l 7 tlllll. Ïll \\l 111 . 

J\ Il 11 

l'in "l ,' trial 

.. re ha ·i<lari propinqua sp . n v. 
T xt-fig. 3, Plate I , fig. 5a-5b. 

n l r fro rimary pine ' hi h are ar uate, tapering, vertically 
'rith numerou nodo e :--pinule directed distall , a prominent 

T xt-fig. 3. - A rc haeocidari propinqua sp. nov. Tournai. 
\Ju s. Roy. Belg. no 6, I. 1. 3031, Nat. ize a nd X 3.) 
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milled ring exists proximally, above whi h th pu1e 1 mooth for horL di -
tPn e. 'pines measure 20-26 mn1. in lengLh. 

Thi pecies reseinble most nearly the Am rican A. aculeata hum rd, 
Lut w11ec iu LhaL iu prupinqua the pinule ' are n1ore appre"ed and dire ted 
di tall r . The drawing of Plate I , fig. 5, \ re 1na] by Ull al'LÜ;L for 1 rofessor 
J Koninck. 

~lu . Roy. Belg. n° 86, I. G., 3031 T urnai i 11, T urnai, ' 11. L 
Hon everal pine , h 1 L pe , Briti h 1 u un1 n° E 9321, T urn i, pur h cJ 
of Piret, nine pines, paralyp . 1 Brili h lu un T urnai, n ° 1 ,1 1-2, · 
t\YO pine with pinule dir ·Led di ·LaJI ' r r f rabl L • proptnqua. 

Archaeocidari~ .illu n t riauu ( l\o 1 c K). 

Plate I , fig. a . 

Cidari , Jluensterianu Ko 1 CK, 1 42-1 44, p. 3-, Pit t 
Cidarite Uuen terianus KONINCK, 1 42-1 44 (d ri1 tiou 
Lepidocentru lllün terianus Ko 1 CE i 7 , p. :.. O. 

A.rchaeocidari Uün teriana Lo ÉN, i 7-i, p. 43. 

i\ fig. a-',, • .d. 

f), laL ~ I ~. 

Known only incompletely from dis ociat plale and prima pin . 
Interambulacral plate high, rounded, h xagonal or pol gonal, prin r Luber
cle perforate, ' ith moderately large scrobic lar circle, mall secondar tuber
cle cattered over area beyond the scrobicular cir le v ith ul apparent rd r. 
Primary pine elongate, fu iform, with numerou ertical d ti ulal n : 
regularly arranged in parallel longitudinal ene . pnmar fi u r' J 

about 37 mm. long. 
De Koninck in hi original description re' rd Lhi n1 Lh• 'ul'-

11 1 k11 ' 11 L n1 . M boniferous of Vi é. The location of hi t r 

Roy. Belg., Tournaisien, the original f 
1\1 u . Roy. Belg. n ° 97, I. G. 8353 
length, from Tournaisien T urn 
·pine from Tournai. 

a- ' j unf rlun t 1 1 l. 
ll 1 rg l 27 m 111 

toil. Mu ' ar d Lw lv 

In the Briti h Mu ~ un1 th r are ral loL of . A1 uensteriana f Il 
n ° [56, 991], Calcair arbonif re, Vi ', five pin and fiv pl t , thre pl L in 
this lot are differ ut but I do not know what lhey are. Brit. Mu . Tournai, n ° 
18,193-5, thr e pin with fine denti ulate pinul , lh long t ine m a r . 
15 mm. in 1 n()'th, but i incomplete di l lly. Bril. Mu . . T ur aj, n° E 932 
and n° E 933 , fi e interambulacral plaL s and ix pin ; Lhe . jn 
lender for the pecies but they may be unger pin f an ad ult a 

y ung individual. Brit. Mus. another lot f A . Muensteriana fr m T ur i , 
n ° 32,848 c n i t of three ambulacral plates, whi h ar 1 w, wide, wjlh 
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secondary tubercles, th r are the onl ambulacral plates I known of in the 
speci s; also three int rarnbulacral plates . The largest of these interambulacral 
plate m a ures 10 mm. wide by 8 mm. high, and one of them has lobing of 
t.h b rd r a. h wn in de K ninck's figures. 

F \llLY I,EPIDO E TRIDAE L É 

J nus K I K CT r OLL and BmssERET. 

Koninckocidaris, OLLO an B ERET i , p. 959. Messrs. DOLLO and 
Bu1 ERET esc1 ibed the p .ci s K. Cotteaui which is the type. 

i , K. ilurica, from the Upper Silurian of 
t kn wn species of American Echini. 

I lat r 

l{o11i11 ·I o ·idari. 1ott aui DoLL and Bu1ssERET. 

A 11i11rl.oridari . otleaui, DOLLO and B ISSERET, i8 8, p . 959. 

hi: ·p i i kno n only fr m a fragm nt f a te t and isolated plates, 
ut it a pr ahl r pheroidal a in K. silurica Jack on . Ambulacra with two 
lumn f plat i11 an ar a plate hjgh two about equalling the height of 

an inl ra l ula ral late. Ea h ambulacral plate with two pores. Messrs. Dollo 
and a tha the pore nearer the middle of the ambulacral area is 

apicall . Thi i oppo ed to ·what I have found in all Palaeozoic 
the outer or the ad1nterambulacral pore is the higher of the 
ible that thi tatement \Va due to a mistake in the orientation 

n f r if it were viewed with the ventral part up, then the inner 
p<H' • a1 L be the higher of the tw . Ambulacral plates bear 

li riz n f r l hi 
unkn " n. 

l b r 1 · ·in1ilar to the econdary tubercles of interarnbu-

a diU n 
nl r . 

f plate trongly imbricating. The 
ar 11a1 r \.\ ·r th n the fateral columns, v hich are 

bear a perforate primary 
, the other columns with 
ty , the larger belonging 

d uJa ral plate , the other 
a tubercles. Bo th 

c lindrical n a j L lin 11 tria te. This 
i kuown nl from Me r . Dollo and 

rb nif r u Lime t n f Belaium 
not o·i d tail d locality r geological 

and th present wh r abouts of the pecimen is 
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1 de ribed a cond p i , ~ onin l· idari ilu ri a J a k n, from Lh • 
l:pp r "-' ilurian of Ro he Lei• N w Y rk (Ph., 1 g n p. 2 5 Pl 1 XlX fig. 1 · 
Plate .\X 1\ .. ;. 5 6). In Lhi p a Lo Lhe a1nbula r l plat ... are h ig h , l ltr ·' 
ab ut quallino· Lh h ight of an inl ra111bula ral pl 1 . Th •r' ar' 'Îgh 1 

colun1n f plal in an inl -ran1bula ral ara lb(' -nlral '< lu1nn l> •i11g di s
tin tly narr w 'r Lhan the olh r . it i an inl '.l rnal Yi w f th ~ 1 •:I da la of 
spi ne~ and tub r 1 , are wan Lin a·. 

In the young f m ù rn E h ini, a1nbula ra] I lat 
!han th y are in the ùull lh r fr· i1 n arly a, s ial 
lacral plate n1a b e ri1nili' tha1 1 w 
rea on Konincko ·idari ' ith lti g lt ami ula Tal ]al : i .' 

h igh I' 

t 1111J U

r lh i: 

tiYe than th n arl, alli d L pi nlru.:' ilh Io'' a1nl 11ln·rnl 1lal '.' . Th· P"'
i ~ T\.oninckocidaris Cotteaui an<l \' 'l') p : ' ibl. Ili ' gc• 1111.' clil'f< r: l'ro111 : 1 <' · ic•: 
or Lepidoc ntru ' in ha ino· primary Luh r l ·.: ( nl )fi adantlJttlHC'l':tl plal('.'. 

Genus LEPID E TR MÜLLER. 

Lepidocentru l\IIüLLER, 1 57, p. 25 

Three pec1e of Lep id nlru ar(' 

r corded from n1 rica. M r. D 11 p. 
three pec1e from th Carbonif r u ut "ilh 
The~e I ha\' alrea ly OIL. id red 111 lb Ph . 1 g \Il : (p. 45 7) . 

Th t .,-pe- ~p cie..: of L -pidoceniru 1 Lep id centru eif elianu 

Lepidocentru eifeliann :J1·· L R. 

T ext-fig. 4a-4{; Plate I, fig. 9a-9g; Plat ,·, fi g. 7a-~,, 

Lepidocentrus eifelianus MÜLLER, i 57, p. 2 , lal 111 , fi '"· l-(. 

tw 

) r 

u l 

. 1üll r. 

r 

rd 
Il. 

Thi~ ~ pecie i known onl fr 111 inlt'rarnhularral plal '.' ;\ l ich r Lhil, 
caly , :--lron al ~· imbricaling h ao- nal, rhnn1hi ', pol l"'< 11 al or irr aul r 111 

outline. The plate. mo. Ll r ha\' a ~ in 1 rh- p •rf rai 1 rirnary lub r ·I cf ar 111g 

ize with crobicule and in al li 1 i n n<lary tub r 1 . . r .. a: i nal 
have econùary luh •r l ~ nl . Th larg L int ram ul ral pl l 
Belgian malcrial i~ ,.... n 111. ' i and 5 mm. high, th plat ar wid r 
lhan high. \\ hal J 'on:id 'ra. Lepid cenll'us eijelianu. î: rC'pr'. ni r 

100 . pe im n fr n1 Tou1 nai. Thi . p ie :; w i 11 . 1 kn ' 1 nl fr m Lh 
Devonian > •rmany, and wilh thi diff r n 1 ni al l riz n il i 

l thal tl material from th L ' r r nif r u . f T urnai i. diff 
fter comparing p cim n that J b rr w d .fr in Lh Bru:. l M 1 u1n 

" ·ith 'Pe imen of L. eijelianus from Nohm and R n1n1 r h i , JJl 

th chultze collection, in the Museum of mparali Z "l g , I f· il L ' any 
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b . is for ·" paraling Tournai materia! a a di . tinct spe ·ie . With rnor om
for making it a di tinct . pecie would quile lik 1 b pl t pccim n gr un 

f JUnd. 
1h f Il , jno- l l f p cimen have be n een : Mu . Roy. B lg. n °s 73, 

74, 77 , . 3031, Tournai ien, T urna1 11. L Hon, orne 90 · 
inl r mbula ral plat . ; an th r lot with am ata, 15 plat . ame museum, 
ri 0~ 75 , 76 79 I. . 3440. T urnai ll Ry 1-h 1L in1 n wiLh ·e en plate 
111 nLa L f a fr grn nL f n inL ram ula 'l'Um (P1ale X, fig. 7a) . Same 
n1u. 11. R h l 1 l\'\ J l. >f li. i L d in terambulacral plate . 

n l inl r mbula ral plate, a ociated 

({ e 

b. 

cl 

TP.X -fig. . - Lepidocentru eifelianus MÜLLER. Tournai, Belgium. 
( ~tu . Roy. Belg. n° 86, I. G. 3031. X 4.) 

with . irnilar nH uld . ol' plalc. of r hae cidaris Urii n ° 108, 1. G. 9083, from 
i li\ Il rrî\r luL aar. ' Bi ul lfo ill r, A ize de Chokier base, Nm. 
1 a. 

Thi .. p 

L pi do · ntru 1nam m iJlatu . p. n v. 

Plat' I, fig. 12a-12d. 

whi ·h i thi . k p lygonal 
i ndi ating t.rona im rication. On the 

la d rcle with 
r a f Lh primary tub r ar nu r mall 

a ur abouL 7 mm. in hei ·ht, 8 mm. in width and 
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Thi p i ba d on a ingl p:. im Il. Tt. diff "' fr m a11y Lh r Rp 'l'i:.) ·" 

f L pid in l.h r lati e oT al. 1.hi ln .. of 1 h int rainbula rai lat c nd 
al o differ in the great de elopment and promin I ri ary t r 1 

:\lu . R . B lg. 11° 48, J. G. 3440 Carb nif'•r inf 1ri ur ( i 1 n) Vi , \ li l -
type. 

LcpidoC' ntru p. 

l lat . I , fig. 10a-10d. 

A ingl inl ran1I u]a<'ral pl L r a, nal l r f rabl L pt r ntnr. 
i.. thick rounded in ullin , lr )11gl hc J d o n th in li ·atinn Ir og 
imbricati n. On Lh urfa il i: llii·kl: .' l ld(d \\ilh : · nd r: lui> ni: 
varyina c nid raLl in but lli r i: fi) pri111nr, lt1h'r·J. 

The plate m a ure 
thickn . . It i ilh u l r a nabl 

7 rr ni. in hc ig·llt. a11cl :3.. 111111. in 
r l' r hl Io Il c· g ·c 1111. Lc•pido<·c·11lrw.;, 

but cannot l r f rr d t an kn wn 
ficient to inak th ha i of a new p 
arti t f r d K nin k. 

f Ili, 1 gc• 1111 , i111d i. q11ilt• in 11f-

Th • 1 nd c I> u11 

~1u . Roy. B la. n ° 50 l. ;. 344 
n ' plate. 

arl nif'·r' inf 1ri ur 

enus DE EE ~ JJI LJ, gen. nov. 

. , 
1 n i:', nl 

ln a .h ambula ral area lw lumn lat . , imhri ·a ti11 g ad r Il). 
ln th interambulacra i11 ach ar a man lu n f lhi11 . al . lai irnl>ri -
catin adapi all . Interambulacral plat , a h wilh \ ral : 1 rnll 1prforf"1 
primar,r tub rel , whjch giv ri t l ng } ut fin ri1 ar. ·Ï i11 •:. , 'c t·n111lnr·. 
tuhercle ver r pr babl xi Led but unknO\Vn. Thi. g 1111 . i . 11a111t·d l'or 1 'Il'( 1 

Belgium in recognition of lhe r markahl n tml r li' g 1u·rn a 11d f 
Palaeozoic E hini found in that localit . ' 1H'Pchi n11 . t' Ill · 11 nr . 1 1) 

\ 

centru , but differ in thaL Lh rr ar t'\ rai p1·i11wr~ 1 uh ·r 1 1 > < 

ambulacral plate, in tead f a , in :--· I • pri11 nr~ luh r ·l . IL al u Lhat. 
the primar~ pine, are long and l n •r 1n f r 1 tiv l . T 
"pecie, Deneechinu tenui·pinu · . . nov. 

lJeneechinu tenui pinu p. 1 ov. 

Plate I , fig. 11. 

\ ulacrum narrow, with Lw c lumn f 1 \ wid pla l 
tw p re near the adinterambulacral uture. Tub r le f 
no t pr ' Cr ed, but thcy w r probabl . mall : · 11dari 

, th Jal• ' ilh 
mbuln ral pl L , 

r fi L J' 1 h 11 la I" 
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wide, with thin, polygonal, cale-like plates, imbricating adapically. The inter
ambulacral pl L are mall for such a large sea-urchin and do not extend 
ompleLel acro the width in any of the five arcas, so that the number of 
lumn not definitely known. Judging from the size of the known plates 

pr bably about twelve columns in an area. Jnterambulacral plates 
ral mall perforate primary tubercle , three or four such tubercles 

v r n ral plate . The m t tri in o- f ature of this sea-urchin 
a far a pre erved i the pin , which are 11 n at the base, long, acicular, 

11 f appr imatel the am len lh a far r rved. There is no evidence 
f Lh of m 11 cond r tu ·r 1 nd pines, but the specimen is 

n · u h i t d. The structural detail is 
e i t , protruding from the centre of 

hin l . nled by a single specimen, seen in ventral 
th Il rin 1r f lh i anticlockwi e, instead of clockwise, as it 

d r al view (compare Plate VII). It i flattened on the 
l pletel moothed out on the rock and shows the structure 

,. r i e cepting at elected spot . Yet as a new type for the Palaeo-
z ic it i an intere tina form. The specimen i nearly circular in outline. It 

a ure 205 mm. in iametcr through interambulacrum A and the opposite 
id and 195 mm. in a plane at right angle to the same. As an average, 

therefore it a re a ut 200 mnL in diameter . The fact that the details, 
en the tline f plate are largely obliterated, seems to indicate that the 

plate ' er ver thin. The ambulacra are largely obliterated, but show in part 
and , a .. indicated b v hite lines in the figure. The ambulacra are 

ft bout 15 mm. in width on the peripher -. The interambu-
mea irin.a about 110 mm. in width in a traight line on the 
i\ri . l tl ' lant rn ' hich project from almost the exact centre 

1 wv haL l in utline indi atin o· compre ion or displace-
r Ili 1 n r r a j il rr1 a ure about 40 mm. acro . 

11 r 
h r ~ ri h r th re are ambulacral plate which reach 
tl f ll ar ; h r are al o ob cure plates on the 

lh r half f the a 
,n 

c·rv 

Th 

. ' h t .- r Io , wide, imbricate adorally, 
r . tubercles were een 

11 econdarie a in other 

a well a am ula ral are v ry imperf ectly pres
and ther can one aet the outline f i dividual plates. 
lat ar p 1 a nal, thin ale-Uke and imbricate adapi
mall f r u h a larae ea-urchin. The large t plate 

5 mm. high. Interambulacral plate are 
nd in no area d th interambulacral plate extend 



cornpl t ly a ro. th ' idth of th ar a o Lhat 
c lun1n :.\_j led · a lh widlh of an area at lh" 

lher n1u . t h 1 n a larg nuntb I f 
m an arca. Th int ran1bula rai plat n -
mary tuber l . Th n10 t triking f at ur of lhi , 
pin " ,whi h are quite numerou l ~ pre..,er d. Th ar 1 hc ha~' 

1 ng aci ular; veral pine ma ur d ar 19-23 mn. in 1 n o· Lh. Th an' th 
l ng t lender pine Lhat I know f i11 th Pala in 11 · n I· r. s 111 • 

n1ay haY e i tecl , but u h ar n l pr rv .d. 
Deneechinu · teniii pi nu l nd ul lril' in o-ly ,..... . 

rnall perforate primar tu n inl ranll ula 
,Jender primary spin , anù in i L r..f iz "hi h i. a]n 

Z ic by on l two oth f p i '~, ll Urll l. , J>ro / l'O ·id(lf'Î.' !JÎ!J<tllf <l l' e llÎll< 1 and 
Fournierechinus deneen is a- n. 1 :p. 11 . l>olli ol' "l1i c'1:i l-.1 n< T 11r al 1 <'li<''<'. 

The holot, p and onl kno' n in1 n i: in 1 IH' \J a rc 1.- ous ~J 11. ' <'11111 

n ° 147. ~Iarbr noir d Dinant ( i ' n inf'ri ur la) < IH~t. en. 1 >f 111 ~ 

"amc is in the Mu . Comp. zo··i. n ° 3327. 

G nu HY TTg ~ Ill J \Cli 

Hyattechùw JACK o , 191:.., I . 291. 

Three . peci .._ have 
Low r Carboniferou of 
Jack on. 

n r f rr 1 1 o tl i g 1 u , a 11 fr 1 l h . 
t~ p -, p 1. li yalt h inll f 11 l'i 

Hyatte hinu elegan p. nov. 

Text-fig: 5. Plate IV, fig. 2, 3 ; 4a-g. Plat V, fig .. n r 

The holotype i · a entral i w f a t • l ' r~ · Ill( 1 1 a. lar a: lh 
zone. Tet . pheroidal or lower, penlag nnl in h H' ÎI. ni ai ullin al th 
zone, ambula ra relati el ' id and l t tah id ad o rall. , narr " b ' Lhi . 
Ambulacral plate relati 1. ' i ni d Il igh in 1 li p 1 1 id 
two plate equallin O' th h ighl r ail tl lan ula ral pla t . 
above thi. zone wh r al ul fi ai11 b ula ral plal u 1 Lh 
adamhulacral plat . \1 lhnla ral pl 1 a h ' ilh 
higher, and th r , 'para t 'd by a m lian l 
marked p ri iun . 1' um r u mall n 1 r 
plat~ . Th an1l ula ral plate imbri al 

On Lh inl ... ri r f the L L rlain 
proj cti n itualed b t' een Lh p r and th ulur . 1 h . 
tian w r not ecn in the hololyp , but wer IV, fig . 4g) 111 

lll il 
i 1-

a 
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ial d ambula ral plat , fr m th Mare J: u and BrHish Mu eum.. a. 
1 ri b d. Th e id ntly comparabl lo . imilar in Lernal :pi110 ' pr je lion. 

riJ d in Lw . pe je. of Lb genu (Phylogen ) . Lbal 1 pr 
Jnl ula i:a -v Hh, a far a. known, . L lumn f plat' ' hich jmbri-

·al . lr ngl a ]api all and from lhe c 'nlr ub ar l and v r ambulacrals 011 

A 

T .·t-fig. 5. - liyallt't' hi1111 ,, f'ft'f/flll!i s p IHJ\. 

T urnarien, T urnai bol t p x 2. Drawn fr m phoLogf'at h by lls Esther 
.Ja l s n. mam f ntal rami in. centr , ambula~ral lat s nn peristome, 
a n n-ambula ral lat bElow ach primordial intera bulacl'al plate. oronal 
amhulacral plat hiah, ' i a rall , low and narrow r t war pcriphery. 

i rim r ial interambulacral plate su ceed d b additional columns pas ing 
a api alJ . Int rambula ral plat s ad rall with s condar tubercl s only, 
adapically with primar an i condar tub rel s. 

lh a ra li 1 ulur 
n r tub r l 

a t l ai r i n <r l h fifth t 

h ur r w I inl ra1nbula ral plate ad rail. · b 'al' 
n l. r . 1 hi z Il~ prin1ar . lubcrcl appear and Jl 

th e nlh r '7 fr n1 Lh p ri tom.al border each plate ha 
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a p rforat pnn1ary tuberclc with rohicul aud in addition ma11y e ndary 
tubercl . 

Th h< lotyp shov,r not.hing of Lhc dor ~l ,id , but th vjd ne fr m 
th maro-inal plate· is that. the amhubcra ar narrow with l w plat · , and 
th inlerambulacra broad wil.h rounded polygonal plat with al 1 a t uall a 
perforatr prin1ar V tubercle and econdar. tu} r l . Th r ar a f w , aJJ 
delicate . pine on the holoi p mea uring al out 2 min. 1 no-, 
and 1. The e are doubtles pin a ociat d wilh th n 
There are no remain. of primary pme ü1 th h 1 t., pe, bul pri al' p1n . 

th r apparent!,' referabl t thi p L in th 1ar d u p i 

noted (p. 29 Plate IV, fig 4e). 
The holot. p of thi m L ini ,r Li g ,' 

Tournai. lt i. the collection f Pr f' JT. 
d -. '.olog-ie » , Louvain ' her 1 li d 1 hC' 

'-

M. 1 Pro fr .\. alé most kindl k 1 

cimen made f r me. It i a ke n pl a ur - l 
~ pe ie. of th g nus which I named in hon ur 

1. fr 
or locl 

Profe ... or _\lph u H.ratt. lt i an _. pli nall, p rf 
interambulacrnm with it lwo a , iat d ambulacr ar 
practicalh- complete from th moulh t th mid-z ne in 
of the mo t beautifully pre erved p i f a ala 
T have ever een (Plate IV, ficr. 2, 3). 

th 
111 

T urn 1 1 n 
lh «În. tittl 

) 1• 1 .' ,Il , ln h i 1.. 

V Il 

r 1h 
l gi 11111 Il IW 

a: l r, th 1: l 
for \ h il n 

il i 
Il 

lhal 

The te t mea ures 58 mm. in diam t r thr UO"h an amhula run1 nd l"} 

oppo ite interambulacrum in two djff r nl plan . h p nta nal utUn f 
the te t i a mo t interesting feature. pentacronal u Lline i a er un n. u l 
feature in regular Echini and in th Palae z ic ( x pling in o for aR 
Fournierechi.nlls deneensis p. no ., may b c n, i Pr p nlngnnnl) 1 lin (' 
onl .r een it in Hvattechinus pentagonus Jack n ( h~, l g "· ). ln ll , 1nfl ~ t:/1i111ui 
pentagonu the pentagonal form i tr n . ly ' 1 1 'd a. 1 lt 11 Hl indi al . . 
The fact that a imilar form crop ut Ill a 11 a nu 
ÎE: • triking. In Hyattechinus elegan l i t ram ula n1m 
pre ent very nearly a straight lin t r 1 am la rum to th ne L 
so that the tip of the ev rai nn bula Ta c in ide with th ngle f th 
pentagon. An ambulacrum r ad adorally, omewhat petal i in ch r L r, 
and narrowing adapi ally i al o a ver~' unu . ual cha raclrr in R g 11l r E hin i 
and in the Pala z i i. known only in th g nu . Hyatt hinu . mbula
crum J on th p riph r. mea ures 7 mm. in wicllh and half-wa. h Lwe n th 
peripher. an the peri tom mea ures 9 mm. in ' idt.h. Th th r ambuht
cral area nr all practically the sarne as . h wn jn area B, D and H, and 
partia11y in area F. Interambulacn1m A on the p riph r . m a ur 30 mm. in 
width and the other interambulacr(l ar practically the , ame, e cept area E, 
which i incompletely preserved. 
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ThG peri l rnal area, which is very perfectly preserved, measures 12 mn1. 
1 n djam ter. In the c ntre of the perjslome jn areas C, G and E, the tip · J 

•n lai half-p ramid. ar een in place, . hown be t in area C, ' here the lwo 
haJf-p ramid are jn c ntacl adorally. From the oral centre to lhe basicoroual 
r w f th r na the peri tome is covered with l n v rtical erje of ambula-
r l lal , all in contact. The e arnbulacral plate are similar to those of the 

· pljng LI at they become pr gre ivel narrower adorally in the 
p· e . Th plate imbricate d r 11 r ch has two pores and 

ndary luber 1 . B 1 a h f Ll fi e primordial interambula-
f th r na h r Il lri n .r ular plate about 2 mm. in 

2.5 m . i idlh n 1 l wilh the adorai horder of the pri-
rnl l 1 fi mall interradial plates bear secon-

lar. lh l lb ,' a be con idered as non-ambulacral 
1 ri : I 1 l e 1 lat . . i il r 11 n- n 1 ulacral peri tomai plates apparently occur 
i11 ll . 1nll 1clli1111s p 1 tag nu Ja k on, a. figured (Phylogeny, Plate XXIV, fig. 4, 
1 nd l lai V fi 1) ut Lhe \ ere not recogni ed a such, or described in 
n1 1blic tion f the pecie . The e plate may be compared to the 
11 u-a ula ral plate een on the peri lome in the Cidaridae, but 1 have never 

ca bef re (unle in Hyattechinus pentagonus) in which there was 
a inO'l plat in each area as hown in thi choice specimen. Single non-

a l ul l p ri . t mal plate howe er, have been de r-rihed b r A. . ga 1z 

i E hini 1904) in Porocidaris Cobosi A. g ., but these are thin irregular 
t in c ntact 'vilh c ronal plate and of an apparenlly different characler 

h re de cribed in Hyattechinus. 
i 'v ha b n . uo-ge ted to m e by Dr. H. L. Clark that what 1 hav 

n1 11 d l n n-am ulacral peri tomai plate f th p ri ton in Hyattechinus 
l'i !J'lll S 11< 1d l r rl be con idered the primordial interambulacral plate , 

11c<· ·d c· cl in < nf'l 1 ar a a cond in O'le plat a known in orne recent type 
( [}r l'/1inus fil' . ianu.ç 'n On Pourtale ia 1883, Plate XXI; 
Pl .re liinu r hinidae and Pourtale iidae, A. Agassiz 

27 p. 70) . Thi i ' 1 ould be very ati -
r r lance to Bothriocidari which, "\-Vith 

lumn f plate in each i l r lacral area, and with other 
I con ider the mo t primiti e kn wn chinoid. 

ambulacral plate of H. elegans have b n idered sufficiently 
h in teram ulacral plate of the corona are Lr mel intere tin ·. In 

f th fj area the primordial interamb ulacral pl t i jn plac·e and 
r erv d in the a icoronal row. Each of the e plate i pentagonal 

it.h a traiO'ht ed()' adorall inclined sides in contact 'vith th ambulacra 
lat rall and adapically the ape of the pentao-on is in contact with the two 
plat of th ond r w in fo ir of th l'i ar a . Abo th Iir l r w ach 
of the int ram ula ra C, G and 1 are pra ti all omplete to the periph _,ry 
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lut ar a E i lar~; ly ' antino-. r a A i p .rh th l r L r1p

n 1 

an 
ti n f it will an ' r f r the f ur m L n arl n1pl r a . 
r w t' plat " imn1 rliat 1 u eed the prim rdial int 'ra1nbul 
mark the inlrodu li n of a ond lun1n (' pl 1 . Th , Lw 

ncl r w ar in pla n1 ar a A and I n r th 
t~Y L in pla th c nd plat and mo t r 1 b 
having h n 1 t. In the Lhird row there ar thr f 
column 3 h ino· a h 1'-

amhulacral plat b ar n lm ·r u ut n luh r-
cl . . In th fourth r ' th r 
primary tubercle in additi 

and lw <flh' ~ r\r 11 
r lub r 1 . . In lh fifll r " ll r 

are fiye plate and in lh i 1 1 n I' k in rr r ' 1 Î\ l ~ 1 h in l r -
cl uction of th fifth and i ' th 
in ar a . th r ar f ur plat 
pl te, and it mark th limit 
th interaml ula ral plate ar 
adoral plat f Lh area and 
mar - tubercle ' ·ith cr bi ule 

in Ill <ri1h r. 
!'()" I.' Il >I (' )( 1-

n. 1 lt '('\ 11llt I' )\\ , 

in < ullin · l lia11 
r l IÎ\ l li.r<r 

a l 'i' l h1· 

r dorai 

l . . 

11l<11 '1' 

pn-

The deY lopm nt f th int ram ula ru 
the adora} rder adapicall i 
other "pe ie f th o·enu (Ph 1 
are in place wh rea tho e pr i 
mould of the plate . Th tru tural h r 

ambulacra with the primordial inl ram ul 
ucceeded by additional column f plat 

I 

. am a. I ;;:h ' ·ed (Phylorr n.) in Peri ch d mu 
cidaris irregulari )1e k and W rth n. imilar 
. ho\vn by Bath r (191 1920) in Pholid idari 

The initial plate of lumn 3 ad rall. 
incurved border . It i apparenll. dir tl~· 

. ho,yn in Plate V fia. 5 k, ompar lai I 
The dor. al portion of the h l t. 

ihlc. It i. po .. ible that mor lu 1 " r 
i. no evid nce. It i a u th r ll at Lh 
peripher. i. th full num r al la in th . p i 

lu l 
~ 1 uon , 

. h " l in 
tl l h r lh 

l 

r na] r ", 
Lh 

h rarl r: 
( \11 . lin) . 

J holido
a l 'i' il 1. 0 

n • r 1 rn l \\ i 111 tH u "' l 1 a 1 1 

lh . lar-. l1ap lai· 

yan. 1. UÎ( JilVl -

Lit f 1.hi. Lh r J 

1l Il th 

Thi: . p ci . l 1 Hyattechin u p ntao nu fr 
Lower CFtrhonif r u: nn yl ania (Ph l g 11 .) hui 111 

th much . n1all r n l f 111mn f i l r l>uln T d. 
Hyottech inu p n tau nu. ha. f urt n luron . 111 a r 

B . id . th h 1 t. pe th re ar som 1 L plat . lh,I .'C'<'lll 

r Hyottechinus elegans. tabl t i 11 1u: ·111 , 11 ° 71, 
T. G. from the Tournai ien, T urnai, h· . m n, i L cl i 1 ramlJ11la-
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r 1 Jal an ula ral plates, Plate V, fig. 5 a-r. The ambulacral plate 
ar' l , fig. 5m-r, trongly jmbricating, with pore , peripodia 
a 11 l Lui r 1 · i ilar t th en in the holotype adorally. Th interarn
IJuJa -ral pl L , Plal V, fig. 5 a-j and l, ar polygonal, round d, ·ith trongl 
b ' •11 •cJ cJ o· ' · nd IJ ar a p rf rat prim r tuber 1 , with c ndary Luber-
d · ·, or i11 f '\ ndary tub r 1 onl . Th r i one ery peculiar 
· tar- liap lal , , fj a. 5 J·. Th i · plat h i ray , symmetrica.11 

and h b r n tubercles only. In the 

, 1 

diarn•l'r. Til•: 

I. T 11. Le Hon, there i a 
1 1 h 1 j u L .. cribed. This second plate 

u ll n 1 · r k 11 ff, and nieasures 6 mm. in 
l i lui 1 lhink ar d ubtle cases of the pre er a

J · 1 un n 3, ' hich, a d ribed, is jx-siJed, with 
.-11111llliin' l 1 rr ( laie IV , fig. 2). 

ln l h n ° T. 211, are p cimen of dissociated plat s 
a nd . pi11 fr n1 T urnai llected b the late Dr. A. S. Piret that I would 
1 ·f<r l IJ. 1att elegan (Plat I, fiO'. 4a-g) . Of these there are t\o 
u111bul r 1 pl n f 'hich ( lat I , fig. 4 g) on the inner or proximal 
. i l 1 a th r f a r lati el - t ut pino e projection lying between the 

lh f the plat '\i hich i e idently similar to the 
r j li 1 ri ed in Hyattechinus Beecheri Jackson and in 

rid ( h ·l a 11 • p. 61 and 297 ·Plat 1 , fig. 3; Plate XXVI, fig. 1). uch 
pr j li n n ambula ral plate a far a I am aware occur only in 

idar ida nd in H attechinu . Ther' are in the ame lot four interambula-
T l lat (Plate I fia. 4 a-d) three \: ith primarv and econdary tubercles 

n 11 J c 11 ' ' i th n ar - tub rcle onl al o there are three primary spin es 
(l'J a t 1 V e) ' hi l are 1 nder tapering, wollen at the base, "vith 

n 
II ilar l lh 

In th 
l il 1 11 li 

l 

l 

ri li 1 

l 1 IlO' t pin mea ur 9 mm. in length. These 
1 h f Ph lidocidaris tornacensis (Plate V, fig. 7), 

l/ y(ltt hinu elegan . 
9334 th r is a eries of dis o

i , p r ha d of Piret No . 1905. 
1 r' bu] ral plate lo el im ilar 

d r htJ . . r ferable to the an1e 
prOJ et.ion internally 

, Top Orchard 
n that I ' r f r t t1 , O' 1 u Hyatte-

n i t ou nt rpart , mutuall uppl mentar ~- . It 
u -p lai id ' ith hio·h plate adorall narr with 

11. . inbula r 1 plat imbri at adorall and the internal 
ho' pit near th p rradial utur \Yhich are cast of inlern al 
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p1ne .. uch a I ha e sh vvn in Hyattechinus rari pinus (Hall) and H. Beecheri 
Jack on. Int rambula ra ·with about ight column f plat i ri atin 0 

adapi all ' . Th p ciln n con i t of ext -rnal and internai impr n f pl t 
alld 1 ~- • m t\, hal on 1'11s d. IL i hoped Lo cl rib Lhi - in a l 1. r ubli al ion. 

There are a nui 1 er I' ·pecie of Lhi 
of Belgium and in luding : m inl r 
at Denée the ambula ral d Lail i u 11 
be n1arle out at all o thaL n h t j 1 

fication from oth r character . Thi i 

but it i th only one po ible ' ith th· mal sial in hun 1. 
r th g n ra of thi famil . r pr nt d L B •lo·ian Ulal ·riul , Îll 

chinu ... there ar h ' O lumn f plat in 'h ~ 1nl ul. 'l't1 111 · i11 

there are ako two lumn in an ar a LuL ' ilh Lh liff r 11 • thal 

near the mid-zone eY r .' alt rnate plat i - n arl} r quil ff fr n 

cJ 111' 

Pa lae -
1 :1<T<> Il 

al 1111d 

1 al'I 

wilh the interambulacru1n b th marO'inal nlar nt h ir f 11 ' . Ill 

Lo enechinu~ at the mid-z n (in ' hicl z 1 th L 

are deYeloped) there are four olumn ol plat n1 a 
i 11 g of hYo n1edian lun111 f ' rid r plat r cl t" 
narr w r plate . 

Genus PALAEECHI 1 1' OY. 

Palaechinus (pars) M COY, 1884, p. 1 i · POMEL, i , p. ii4. 

The acnu ~ Pala echinu in il re Lricte n 
in each a1nLulacrum \ a known previ u. ly L: 111. 
nnd one p ecie (referred d ubfully t th g llll ') l'r Hl 

~ pec1e of Palae ch i nu i P. ellipticu. '\1 ' ~ •. 

Palaeechinns gloùulu. p. n v. 

l lnt JJ , fig. l0-14. 

11111111 . cr 1 1 li . 

1 ·i • · r .. >nt E11ru1 <' 

\ n 1 ri a. Th ~ 1 p ·-

Te t . pheri al. ainbula ra narr ' wiLh Lw v rli al lumn f l \ , jd 
plates in an ar (. "'U h plat e · t ndinn· a r Lh h lf-ar a, b l •jo·l t. 
ambuJacral plat ~ ual th h io-h L of an ad mbul r 1 plaL . In 1 ra hula ra 
with four lun111: f plate, high, he '_ao- n 1 in m dia lu n , nt )' nal 
in adradial c lu1nn ·. Impr ion. of plate rn part f Lh L in 1 m JuJ 
ho'v a larg number f econdary Lub r 1 l e h plat , a u u 1 in th " 

g nu ~ and family. 
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The specin1en mea ures 47 mm. in height and also 47 mm. in diameter 
through the mid-z ne. It i the most perfectly pherical Palaeozoic sea-urchin 
that I know of. The width of ambulacrum J on the interna! mould in the mid
zone i 6 mm. and the width of interambulacrum A in the mid-zone is 25 mm. 

Palaeechinus globulus corne nearest to Palaeechinus quadriserialis Wright, 
fr m the Lower Carboniferous of Ireland, which also ha four columns of 
plat in each interambulacrum; but P. globulus differ in that the test i 
ph rical, in tead of vertically el ngale; it al. differ in its more massi e 

build. 
Palaeechinus quadriseriali ri hl i kn \ n frorn several specimens. 

1 Ll . riLi h Mu eum, both of which 1 have There are l v r c 
had th pri ile()' f lh , British Museum, n ° E 11,586, 

Middlelon, County Cork, Ireland, Joseph 
i the holot e of the species (cast in Mus . Comp. 

p cimen, Briti h Museum, n° E 193, from Rathkeale, 
Irel nd, i from the W. H. Bailey collection, received in 

fr th 

l ) > • Thi laLL 1 i one of the mo t complete of knov n Palaeozoic Echini, and 
J <l rib d and figured it in detail in the Ph logeny (Plate XXIX, fig. 1; ... 

'fig. 1-4). 
In the Free Public Mu eum, Liverpool, there are four incomplete specimen. 

from the u tin collection that are tructurally referable to Palaeechinus 
quadriserialis. hrough the kindnes of the Director, Dr. J. J. Simpson, I 
e amined the e. Each ha two column of plates in the ambulacra and four 

ll e 
fr 
l 

m 
pla 

al 

lll 

r a 

ll 

Tbi 

in the interambulacra. One of the specimens, n ° 375, is from Hook 
ount exford, Ireland. Two, n°s 377 and 379, are without data, but 

f rom the ame locali ty. One, n ° 380, is f rom Cl if ton, Bristol. 
in Palaeechinus globulus i in the collection of the 

r in part of a mould of the interior of 
JI , fi r. - 3, and in part a mould of the exterior in 

lall r f the plate themselves are still in place. 
a ur i t vertical a i and the ame through 

1 , it i ther f r p h ri 1. The e mea urements are made 
uld of the interior th if U J l r in place, the mea ur -

b li htl incr a ed. g ü1, j L i that the ,.,vidth of the 
J in th mid-zone i 6 mm. and i l ra IJ1tlacrun1 _ in the am 
. Th m a ur ment w re made n th inlernal mould. in 

11 f it famil th ambulacral pl t bev 1 er the inter-
ad1 adial utur (Ph 1 .o- ny, p. 302, Plate V fia. 5) 

ur n tak n n the ~ terior "\ivould dif fer li h tl fr m tho 
inl rj r. Th p im n i ntiall.r complete ventrall , but 

r all n ular ar d o· nilal plat b ing preserved and in orne 
t i ' anting dor all . 
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Ea h f 1.h fi int rarn bu.la ra ha four lu n f plat , tl u ·h 
f th ar a ar ' anting <l r , all ,r . lnt rnn1 b11la rum h t w plat in Lh 

l a'i or nal row, thr e plate in the ond ro'\v al plat in th lltird 
ru", an 1 fo ui · plate ... in the fourth ro\ ~ lurnn 4 or in·i11· t ni a p 1 t g nu] 
plat' un 1 hc r ighl. of th - ntr . ln jnteran1bu}a run1 · lh ' fir 1 r w f 1 asi-
'ur 11al plat"' ' js \Yan1in °· but th r ar thr I la t th '.' t ro\· 
exi'tenL and four plaL sin th n .:t r w, th inilj al plal f lue ni 4 1 in g 
a pentagonal plat' n th 1 ft o f th nlr'. lnl rain ula ru ~ 1. 1 rf ' I 
'eulrally. [n in l 'run1bula nnn (n 1 n n th jnt nw] 11 ulcJ but ' ' ' Il in 

E 
T ex t-fig. û. - Palaeechinu q11adri . cria li: \\'nt ,111 . 

LO\\-el' Carboniferous, Rathkeale, nnl r Li111 ) f' I ·I • 11· lttll 1. (11rili\'h li u ·., 
n ° E i93 x i.6. Adapted frorn Jack n 1. I" Plnl • :i , f i 11• • :3. ) 'hO\ 1 pm n L. 

the matrix) the ba icoronal r " ol' ''' ) plait·~ i: \ ' ntino· 1 ar lh r 
plate.· in the fir. t row P\.i~ll'lll and r ur plat<·~ in lh n L rn g r v 
The initial plat of 'l ltrnln 4 Î ' a p ntacron on Lli rig-ht f Ll nLr•. Jnt ·r-
ambulacrum I ha~ '" ) i I{ l' 111 lh ba ·i ronal r w l l1r t rn lh · 

second row an 1 aQ"ai11 thr plat in th 1hird r '" an r 11r pl t in lh 
fo11rlh r ' . \ho'' lh p inl f rjo-in f th f url.h ]un n in illwr th ' thir 1 
or fo11rth ro" in th ral area, nom r Jumn ar . In 11 i .. p 
in1en il is , • n in area. . and 1 lhal Lh f urlh c lun1 de : nol ri g- innl 
unlil Lh f urth ro, -, there b incr in Lh . Lw ar h f thr , pl 1 :. 
TY icall r in Palaeozoic Echini th r i n 1 in O'] f ll r ]a t l f r • • n 

thr introduction of th fourlh column a. ln ar a. , I , f 1 , t - fj . 6. 
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Rarely there may be two rows of three plates before the introduction of the 
f urth column a een in area of text - fig. 6. However I have never before 
· en a case in which more than one area had two rows of three plates before 
Lh introduction of the fourth column of plates. This study of the introduc
Lj n f column in Palaeechinus globulus is gathered in part from the internai 
in uld and in parL from the plate in place in the ventral part of Lhe matrix, 
which h w additional feature nol een on the interna! mould. This detailed 
lructure hich is very complete in thL choice pecimen is not shown in the 

figure drawn by de - oninck' arti t ( la te II, fig. 12, 13). Similar structural 
<..lelail are, ho-v e er, ho-v n in m fig r f alaeechinus quadriserialis from 
Lh Brili h p ci n ( h 1 late X.XX, fig. 1, 3). To make 
·l ar Lh f P laee hinu globulus the ventral portion of P. quadri-

L t - ig. 6. . 
f' il Pala echinidae the primordial interambula-

< ra 1 a r i the ad van ce of the peri tome (1). They are not 
n 1ai11 d in in tl e ba icoronal row a they are in Hyattechinus 
(1' l - fiO'. 5; 1 te IV, fig . 3), Perischodomu and similar forms. The develop-
111 nl f Lli inleran Lulacrum i the ·an e Lhroughont the family Palaeechin
ida a I have ho' n in many specie (Phylogeny), differing only in the 
num er of colun n of plat attained, which is from four to thirteen in the 
kn ' n pecie . 

.- h hol t pe and onl kno'vn pecimen of Palaeechinus globulus is in the 
Iu . o~. B lg. n° 21 1. . 2739, « Calcaire carbonifère de Celles (Tournai-
1en i e de Celle facie anlsortien) », from Celles, near Dinant, 

Il. uard Dupont. Ca t in Mu . Comp. Zool. n° 8 3314 and 3315. 

PnJa ·hinu. i eten i sp. nov. 

TP.' l-fi '· 7. Plate II, fig. 1-~. 

T L r Ill r i i , mea uring 28 mm. in height and 
16 . in di Ll -z 1 • IL i therefore not far from twice 

b f 1 Lh t vertically elongate echinoid 
.,nL f un . In addition to the elongate 

f r n th r r tra rdü ar char L r ppea t b that the ambulacral 
nd intera bula ral ar a pa ina fr m th ventral d r dor ally to the 

(.pi al _ di ar ilL n a piral curv , o that the dor 1 li il f each area is 
L 30° r m d fr thal upi at it lowe t p inL n the ventr.al 

In ac rd \1 itl th rticall elon ·at form and the clock"V i e piral 

p) i ; Phyl cr ny; als rbacia punctulata and allies and of nonpen-
tam rous Echini. (.Mem. Boston oc. Nat. Hist., vol. , n° 4, p. 472.) 

5 
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t1 i t of the area , the ambulacral plate · ar lightl in 
horizontal. oincidently th int rarnbulacral plat ar 

lined, in tead of being 
rti all l ig r th n 

they are "' ide and the anl:)e f th jnt r inbula ral pl 
the., approach the character of a h ·agon t n end ( lat 

r lL r thal. 
) . 

Ther are t1 o column of lo'\: , r latj 1 r "\ id 1 t u1 a 1da-
rum, "' i th the pore n ar the interambula r 1 utur u L n 

an1bu l ral plat qua1 th h ight f an int r mbula r 1 plat 
cral plate e el o er th interambula ral 1 Lh , drndi l ut r a 
the family. 1here are four column f pl t ü1 ·a h 
an1bulacral plate ar 1 jgh r tl an id , Lh jd f Lh" 
due to the elonga t f r ira 1 l w j l f t h ' l · l r 
po ition fron1 tho e of n r f l.l 
ambulacral plate each 1vi Lh nn ~ r 11 · : • 11 1"' r 
diameter of thi r n1arkabl a-urclti11 ar 1ri\ ·11 al>>' ,. Th an11>1ila ' l'a in 
the n1id-zone n1 a ur 3 n1n1. ü1 widlh, an 1 tlt i111 ·ra 1111>11la 'l'a irr lit ' . a111 • 

zone mea ure min. in width. 
The character of thi r rnarkabl ' ( -ur hin ar prit 

O'CJ1eri di tinclion. Ho"\ e r, a th d lail l tru lur \ r th \ 
dey lopment of the interambula ra ar nliall,r th 
nu al a there ar f ' p ci il tl al nu il 
to make a new g nu for it re pli n. 

It i omewhat ren1arkable th t a lhir p ci 
f onnd 1Yith four column of plat in th ,, int r ml ul 
tensis differ from both P. quadri erialis \ ' ri ht a P. gl 
extreme elongation of it ertical a · j · il diff r fro th 
all other known Echini in the . piral twi t f th 
cral and interambulacral area and oncurr nt m 
angles of the plate . s far a iz an b . i t 
pecie of the genu in it ery mall iz , n l cl •li ·n tt•I hui li 

. pecimen from Vi é, which j in th rn:-sc 1: '111 · 111 , i li 1d1 I 

lime tone filling the interior f Lh l • 1, i111d '' lt •r I lai'. :ir 
fig. 2) howing an impr j n l' 1 h 11' >\.Înia l fl · . < f Ll 
i , i the .. piral tru lur f 1 hi s1 ' in1 •11 l l a n h 
tor ion, or is the pi ra 1 f th r a. 
pecies? I tudi d th ar full fr Ll p 

a mechanical l r .. i 1 . IL m , howe er, thal Lhi 
becau e thP ur alure f a h f th 
forml alik arc of the cur tl 

~ 

are o r o-ular an the plat arc n 
in th fr \'eral area . Whate r olh r r c L rjal I h 
howed no di tortion, and Dr. Van 1 tra len t Id m th 

n t ubject to di. tortion. Ludyjn th , p i 

. 11ffi ·i •11I l'or• 

1 ·1 

J Il 

antl 1 li 
l ala ' d1i -
Il 

h uld 
Vl -

r 
ar , lh 
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vrnw wa · forced on me that the form j riginal and is not a form uper
indu ed by mechanical force . Of cour e uch a form n1ight be an aberrant 
var jant, b t, n the principl of chance , it is exceedingly improbable that 
wh t mu t ha e been an exce i el rare ariation would be likely to be the 
on J ne di ered. I h wed photograph to my friend, Dr. F. A. Bather, 
1 h rnil ni. E hinoderm authority of the Briti h 1u eum ar d he agreed with 
n piral form had r e id nce of being the original, and not a 

f m chanj al t r ion. I ther f aù pt th v1 \ t.hat the spiral form i 
r io·inal hara t r f th p i n hc 11 rn tl hope that a confirma-

f nd. 
rli r 

bul a · m lul rl 
al 1 h n j -z ne mea ure 3 mm. in width, 

' r Lh iI 1 rambulacral on the adradial 

T P:f fig. 7. - Palaeechinus visetensis sp. nov., Visé, Belgium. (Mus. Roy. Belg. no. 38, I. G. 3440. X 2.) 
rawn by J . H. Blake from a photograph. 

·utur lh · \ · j Ili f f h ., a hula ra n th inner ide i omewhat less . In a 
orli n 
nl 

1 h · al . nl th impre" ion of their proximal face i 
. "J . 'J l ambulacral plate due to the 

j h " ' \ r 11 Î 

1 t r l ul r 1 pl 1 n ur . in thic]~ ne s. They are hexa-
ll 1 jn Lh n clian lumn and p nl g lh 1 adradial column .. of 

r ~a u ual. Th interambula r 1 pl ar r culiar in that in the 

r un 

ain ula ral 
(' h pl t ' 

60 p r nt hio·h r than · h r ide, ·whereas in all 
famil in th n id-z n the plate ar id r than the ar 

ho' v r in n1an) a in Palaeozoi hini that 1h 
r all n ar th apical di are often hi ·h r th n the are 

lat LIII fia. 1) . Th m t triking featur of the inter
in viseten i i th fa t that the lower and upper ide of 

d f b ina h riz ntal are at a trongly inclin d an al from 
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the horizontal and meeting the incline<l sides of the plates, produce a hexag n 
in which the apices are nearly in a vertical line, widely different from th 
normal character of such plates (Pla Le II, con1pare fig. 8 and 15). 

The plates of the interambulacrum are very nearly complete in area A 
and I and in considerable part in other areas as well. entrally in two ar , 
the interambulacral plates are in place a far a the p rü;l mal rder. lu 
interambulacrum A there are two plale:;; in the basicoronal ro , thr e plal in 
the second row, and four plates in the third ro ee text-fig. , . 32), th 
initial plate of column 4 in this area i a pentagon on the left of the centr 
In interambulacrum I al o Lhere are Lwo plate in the basicoronal row, thr ., 
plates in the second row and f LU pl L in the third r . In both area 
and I, above the intr ducli n Lh f urlh c 1 m , lh ur lumn n-
tinue to the dorsal limit of th t L. 

The apical dise, while not r 11 

genital plate above each of the int i a r E, 
plate lies abo e ambulacrum B but n Lhi 0 furlh r ut b 
positions of the apical and p ri tomal r r · u lri 11 1 
with the pira1 twi t of the area . Tl e hol t p nd nl r kn 
Palaeechinus visetensis is in the u . . Belg., n ° 3 , f. 
Carbonifère, Viséen, Visé, Belgium, coll. de R ckhvlL. 

Palaee ·hinu ellipticu M. 1. 

Plaie ll, fig. 15, 16 ; Plate III, fig. 5a-5f. 

rL. r 'h r J 

und a11 t ·1da.r 
11 t.. Tite 

i11 a· ·rn·d 
in Il r 

Palaechinus ellipticus M' CoY, i844, p. i72, Plate XXI , fig. 3a-3d. 

This species is characterized by a te ·t a little high r tha id wit.h t 
columns of plates in each ambulacrum, and five lumn iJ l' uni ula-
crum. This species was, I believe, previ 1 11 l fr H 1 t.h 1. 

which is from Ireland, and i in the nd 
Museum, Dublin, where I studied it. 

A ·well-preserved but fragm nt · T rnai, in th Bru J 
Museum, i the first report f · li lui u . p cime ( 1 Le II, fig. 15) 
has a very clear half-am ull ru in -v hich the plate e Lend r t J lf-
area, as i typical of th i and genu . he por -pair tifull 
clear and lie near th dradial uture. Six to even am ulacral plat qual 
the height of an i terambulacral plate. The half-ambula r m m ur 3 mm. in 
width so that th width of the whole ambula r 1m uld be a out 6 Dl . 

There ar five c lumns of interam ula ral plate . In lat il fio-. 15, l fL 
adamJ ulacral column of pentagonal plat · e ist , al l re int rm dinl 
column of hexagonal plates are in place. In the lower part of the figur th 
initial pentagonal plat of column 5 is seen with h ptag nal plat on it 
rjght lower border. In Plate II, fig-. 16, the right adam ulacral colu n of Lhi 
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area j repre ented by a single pentagonal adradial plate. This plate repre
sentü10 the right adradial column of the area may be recognized in Plate II, 
fig. 15 a the plate seen in edge vjew and lying just below the heptagonal 
plate of that area. Both the ambulacral and interambulacral plates are thickly 

over d with mall econdary tubercles that are beautifully clear. The inter
mbulacrum in the mid-zone, allow1ng f r the right adradial column, measures 

abouL 24 mm. in width. 
n the reverse ide of thi pecjmen a h wn in Plate II, fig. 16, the 

r maJn. f an Ad t le' lanter ar . i'.n l . lt i repre ented by two half-
pyram1 in c nd al o a t th in . The height of the pyramid 
i 8 mm. and i th r th 1\ 1 alf-p ., ramids near the dorsal border 

f th h 1 ft h lf-p rramid a sutural face exists for the 
tLach tl , t id . Four additional half-pyramids are 

. The mea urements of the complete pyramid 
1 rn a little wider than high, indicating a lantern 

. 1 r 11 g- l~r in lin d a d u tending an angle of some 45°. This is the same 
h ra 1 r that I ha e hown (Phylogeny) in other Palaeozoic types (Archaeoci-

ri h lidechinu , _ elonechinus, Meekechinus). wide-angled lantern is 
al o characteri tic of the oung of modern reO'u]ar Echini (Phylogeny, p. 182). 
Thi r mnant of an . ri totle' laritern in Palaeechinus ellipticus is of much 
inter t a the lantern in the whole family of the Palaeechinidae is otherwise 

no n onl. in . if el nechinus miiltiporus ( orwood and Owen) (Phylogeny, 
Plate VI fig. 9, 10) and in part in Olig poru and Lovenechinus. 

B ide the choice pecimen abov described in the Brussels Museum 
re quite a larO'e number (some 100) of isolated interambulacral plates 

fr rnai that are imilar in size and character, and without reasonahle 
l to Palaeechinus ellipticus, Plate III, fig. 5a-5j. The fol
f r 1 to Palaeechinu ellipticus M'Coy. Mus. Roy. Belg., 

1 . ar onif'.re , Tournaisien, Tournai, coll. Le Hon, 
TI 1 . am mu eum n° 84, I. G. 3031, Tournai, 
m 1 .ramhulacral plates. Same museum, 

n° urnni. 14 iated interambulacral plates. Same 
m 1, um n ° 81 1. 2737 Tournai, i. ociated interambulacral plates. 

Palaee hinu elegan. M' v. 

Plate II, fig. 17, 18. 

rrln f'c hinu . t' le,qans M' OY i 44, p. i72, Plate XXIV, fig. 6. 
R hoechimt elegan DUNCAN i 89, p. 205· TORNQUIST, i 97, p. 757, Plate XX, fig. i0-

19 Plate I fig. 6-7; FRAIPONT i904, p. iO, Plate II, fig. 9. 

'fhi . pe i i .bara terized y t t ph roidal two columns of plate 1n 

a h am ula rum and five column of plat 1n ach interambulacrum. 
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' ell pre er ed pecin1ei1 of Palaeechinus elegans ha n f u1 d al 
Den 'e a r corded and figur -d b Frajp nt (1904, p. 10, lat , II, fig. 9). 
Thi pecimen from the cc far br noir de Dinant », at Denée, i 11 th 
:\Iared ou lVIu eum n° 72, a count 1part i in the Li' · Mu 
a ca t in the Mu . Comp. Zool., n ° 3313. It i 
flattened on the rock, Plat II fig. 17. It m ur . in 
the longe t plane, and 61 mm. at right angle t th 
publi hed figure is therefor om ' hat r du d. Four f th 
place. The ambula r ab ut in th plan f th mid-z ne 5 
width but do n t h L il f tru tur . Th 
mea ure about 25 mm. j \: i 
area there are fi · lun111 
of the apical di c ann t ma \ ut. 

lh 
. . . 

a1 
f tl 

econd pecün n f P. elegm fr 111 l 111 h 
n ° -3 , and iL. ount rpart n ° 73'. 'lhi ~ · l '·i.111 ·11 (Plal Il fin·. 

dor~al vi '" anrl i ver r' 11 pr rv l ul i le 11 r lha11 lh · 
i\ 

IZ' lllU con idered . 1t. mea nre 35 n1m. in li 1n l r 
be COTI id red an imrnatur indiYidual. ,. h l' 

each int rambulacrun but th fin r lail 
r 1lul< .' Îll 

In ~I Coy' type of Palaee hinu elegan 
Dublin the apical di c i · pli Il llv ' Il 
echinoid . There are four imp rf rat 
four pore each and a number of p dpr 
lion of the apical di c of thi pe ime1 nd 
plate. I exarrline<l thi pecimen in Du 
a no pore are i ible in the ocular plat 
Plate _-XIX fig. 3; Plate X I fio-. 1, 4). Thi 
Putig, Germany, and from Denée, Bel ium. 

Palaeechinu. 

\rt li Ulll 

f r a 

' itl 

Palrlechinus Konincki (nam LIE , i , p. 13 , lat , fi CT. 2 ; 
Plate XI, fig. 27· ~ n IP T, i 4, late I I, fi~. 1; (n n P lrtecltinu 
Konincki DcJ R 1 an PÉ, i , r . 464. ) 

Palaeechinu (:) r >gnyi nom. nov. JACR. o , 1912, . 451, L ,xt-fig . 253. 

Thi a-ur hin i of large ize, ph ri 1 b h rj 

11arr w t il tructure unl n ' n, jn L ra ra 
of lat in an area. 

pecimen in the Liége Mu eum, n ° 11,227, fr th « r n 1r 
Dinant », at Denée, i the original of Fraipont'., 1904, lat II fiO'. Th 
~p cimen mea ure 125 mm. in height, Lli a b la r 12 . 1 vi th, 
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th - inLeran1bulacrum about 50 mm. jn ' idth, so that Fraipont's photographie 
fjgur j u t life- iz . 11 ambulacrum i very obscure, howing no structure. 
'I h int ra bu la rum, whj h i wide, ha · apparently five c lumn of plate , 
but t] ht adambulacral c lumn j ob cure. The large t interambulacral 
plaL Ll' 14 mm. in width by mm. jn height. Thi p cie i doubtful 
in iL 7=; .n L'l ·Landina, a there i n an1bu]a ral tructur . I regard to it 
ü1l r i11Jula rum and ize, it m L b diff r nL fr m ther known form 

I 1 v it a. a di. tinct pecie . (p. 451) I considered it 
r incerta dj . 
Th am f thi 0 a the name Palaechinus 

~ nincl i ·whj lj r lin n Hup' "\vho, by clerical error, 
i. i \I , , . I felt therefore obliged to give ll L n 

iL Palaeechinus regnyi. It was originally 
t rial fr m e ny, France. 

Genus MACCOYA PüMEL. 

laccoya POMEL, 1 69, p. XLVI (1) . 

lIJ :JI c a there are two column of plate in each ambulacrum, but 
jff rina from alaeechinu in that alternate ambulacral plate in the mjd

z n ar primarie meetina the interambulacral area and enlarged rr1arginally, 
·whil the plate etween are narro\ved laterally and nearly or quite eut off 
fr m c nta t " ith the i terambulacra by the marginal enlargement of their 
f 11 "\V (Ph lorren Plate III fig. 2, 4, 7). Six pecies of this genus are 
l· n rn foi from Europe and two from n1erica. The t rpe- pecie i Maccoya 
!/Îf!OS C\l ' ) fr n1 the Lo' er arboniferou of Ireland. 

l'alaf' lii1111. 1 lrnericu 

11/ a coya phaerica J ACI 

In ll 
l' 1 • 

V n in n ar 
--- ----- --·----

phaerica (i\l'CoY) . 

Jate III, fig. 1. 

IL ' G Y, i J4 , . 172, Plate XXIV, fig. 5a-5c. 

N, 1912, . 317, laLe 32, fig . 4-5; Plate 34, fig. 4-10. 

p c1 the h logeny, there are five 
art ev n c lu n in 11 interambulacral area. 

u h r 11 g in the number of 
in an ar a but I ha h ' n Lhat in 111 elone-

r nine, or rarel 
' p. 377). 

TE i\IEL, 1 6 , Revue d Echinodermes. Paris, pp. !-LXVII. 

} 



40 RoBERT TnAuY J 

In the collections of the Mus 'e Mar d ou th re i a pecimen, n ° 94, from 
the « Marbre noir de Dinant », at Denée, which appear to be r ferabl to Mac
coya sphaerica. It i flattened n the sla h and show a con id rable part f the 
dor al portion of a test. It ha a considerable r emblan t a pe imcn in 
the British l\1u eum, n ° E 361, from Waterf rd Ir 1 nd (Ph 1 a Pl l 

II , fig. 4; Plate XXXIV, fig. 4-6). The amb la ra in thi 
are narrow, about 8 mm. wide in the mid-z n b ll. th . n t 
tl tail. f the plate . n interambulacrum m a nr ab 
tnid-zone and, whH b cure ha pparentl. fiv 
ha been pre i u 1. r c rd onl fr m Ir lan an 
Kirkby Stephen, Englancl, iies rih d by d K us 
is referable to Lovene hin11s La az i, (Ph. 1 g n. n-
idered la ter (p. 41) . 

Genus VE E .I , l(f; . 

Lm enechinus J CI< ON, 1912, . 324. 

The o-enus i di tin ui h d fr m th th r g n 
by having four columng of plat in th n1i 1-z n in 
are at pre ent six speci _ f L v n hin11 . known, I 
from Europe. Both of thr Enr p an . p ri 
IJot enechinus missouriensis (.Ta k, on) fr 

Lovenechinu La az i (J LTE ) . 

Plate III, fig. ~.i. 

Pnlaechinus Lacazei JULIEN, 1896, p. 2 , Plate 
Plate 1, fig. 8, Plate II , fig. 1-5 (non fiO'. 

Pnlaechinus sp. FRAIPONT, 1.904, p. 9 P1a TI fi 

M accoya Lacazei LAMBERT and THIÉR , 1. l , 1 . 

Lovenechinus Lacazei JACK o i L (in lu lin"' 
text-fig. 240-243, Plate fiP-. !.-7; laLe 
fig. 1-3. 

J fj . , . , 1 H IP '11 1 j 1 p . , 

ath r in .Ta kson ), p. 3211-33. , 
X VI, fig. 1- ; Plat XXXVIII , 

Test pheroi al. a hnla ra narrow wilh f 1ir c lnmn. f pl, 1 ,. i a 
area in th mid-z n . h r ar four column f la 1 in ea h int rambnla-
crum in all th kn 'n specim n . . Spin s . mall , nh< 111 2-2 .. mm. 1 ng. h 
apical i · kno n well jn Briti h p im n. nt i. in o pl t l kn w 1n 

gp im n from Denée. 
Lo enechinus Lacazei a a p ie includ p f v r vario iz 

a ~ inàicated by the figures and is from many an i ly para Jo aliti 
but a the structure in all, a far as known , i the am , T f el th y mu t 11 b 
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considered a single species. More perfectly preserved material may serve to 
distinguish more than one species. The synonym y of this specie is omewhal 
confused as et forth in detail in the Phylogeny (p. 326). 

Lovenechinus Lacazei i known from Ireland, Wales, England (1), France, 
ermany an Belgium, a very exceptional distribution for a pe je of Palaeo

z i , E hi i. Fr m the « Mar br noir de Dinant », at Denée it i very abundant, 
and I ha her r rcled from D n 'e or near by 1 alitie , some 45 speci~ 

m ns in variou museum . Thi rep~e ent pro a ly a greater ahundance of 
m terial than i known in n th r Palaeoz i pecies ·of Echini with the 
e 'Ception of Melonechin s multip ,. i from th Lower Carboniferous of 

t. Lo i h arl, r ached by Proterocidaris gigantea, 
al n t li li ith 38 recorded specimens, as describ-

th pecimen of Lovenechinus Lacazei from 
i lh no, or trivial, distortion, but it is only 

ll tural detail of the ambulacra can be ascertained. The 
]O'ian pecimen with the stru ture that they how are con

foll :v d b. a li t of additional known Bel()"ian specimens . 
ne of th be t pecimen of Lovenechinus Lacazei from Denée is in the 

Bru el Mu eum n° 5 1. G. 693 and is hown on Plate III, fig. 2, 2a, 3. The 
rawing , fig. 2 2a 'vere made by an artist for de Koninck. This excellent 

~p . imen i een in v ntral view, shows an unusual amount of structure for 
D n 'e material and i quite t pical of the average size and appearance of speci
men from that localit . . It measures 56 mm. in diameter through interam
h11lacr11m and the oppo ite ambulacrum F. An ambulacrum near the mid-zone 

a ure 6 mm. in 'vidth and an interambulacrum in the same plane measures 
;] 11 l 2 mm. in width. One of the ambulacra F is important in that on close 
11 • 1 ion H sh a o]umn of narro,v. plate n t to an interambulacrurn 
at 1 il ((' rnd 111 Il r ·wid r plat ~ · tendino- from the fir t to the middle of 
111 l a1f-n · a. hi .. ho' cfinit ly the character of the species of four columns 

f am 11la ral pl t . l a , ~1. Tl i. i. appointing. that it is so rare in Denée 
~P im n to find trncturc l th ambulacra. This same structure of 

( 1) p r.imen f L. Lacazei fr m Kirkby Stephen, England, is of exceptional 
importan as tb basis f num rous published statem n s. It was in the collection of 
F:nwarrl Wood, Esq. of Richmond, Yorkshire. The Wood c llection was purchased by 

r. e d, wh ave it to the useum of the Yorkshire Philosophical Society, at York, 
\vhere T saw it in i925. This specimen a cas1, of which is in the British Museum 
(n ° E to 44), ' a rl rih ci d K nin k in i869 and 1.870 as Palaechinus sphaericus. 
H said there 'vere no ocular plates. On the basis of this structural anomaly this speci
m n served as the type of the genus Eriechinus Pomel, i 83, and Typhlechinus Neu
ma r i 9. Dr. F. . Bather, at m request, borrowed the specimen, developed it, 
showed that ocular plates exist and redescribed it critically in my memoir, Phylogeny 

f the Echini (pp. 33 -334, text-fig. 240-243, Plate XJ V, fig . . 7). 
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lb ambulacra "\Yith four column of pln1· ln an ar a h wn by lulien in 
Fr n h ma1 rial and i v ry l arly h wn in Briti , h p jm n (Ph rlog ). 
Each of the fi e interarnbulacral area in thi pecim n (Plal' lII fi ·. 3) ha 
f ur olun1n of plat and om Lra of · I in ' ab ul 2.5 nu . jn l no·Lh r 

xi tent. In int rambulacrum I there ar t "'lvo plate in th ba ' Î ronal r w 
1hr plal ~ in th . ccond rO-\Y, and f ur 1 lal in lh 
opn1 nt of Lh ar ·a a 11 ual in lh g 'nu and f mi ly ( n1 

p . 321. The e plal ar not v ry tr n g ly lnarl\ cl nd l n L ,' h ' 
figure of th ~ p 1n1 n. 

A very larae and fin e n I n n l ln LI 

n ° 123. A ca t of thi i in Lh 111t . Z(»H. 11 ° 2 l -

men, "\Yhich is parlially fl a ll n 11 llil' rock, 111 a. ur ·~ 111111. n 
4 mm. in height in ludin o· th wh l l' l ' '. Îlll'1 1 .' il li · n th ul-

acrum D rn a ure mm. in 'idth. Tlt • '11 lïg 1tl'i lin11 ni' lh :u 1 u l ·r, i 
excellent. Th re i no trac ho' v r r ainl ula Tal . lr11 ·1111· , 1>1 1!. th 1·' , 1· 

remain of minute .. pine, in th fnrr " --tl d l r -. i n: . T11l rn1111>1ila · 1·u1n ~ i11 
the mid-zone meas11re 25 mn1. in "' i<llh, and in ll i., a in all lh 
bula ral area the plat ar v f) nv \.. \ \\Î l l aQ· nal i lai 
zone mea ure 9 n1m. in width and 6 rr m. in h i hl. 'l h 
plate how abundant mall ndar, l uh r l . a u u 1 111 

family. There are four column of plat i in t r n l ul r 
apparently the ame number of column in th Lh r thr ar 
men (Plate III fia. 4) i of importance R ... h \\În ' r 
compari on ' ith a mall pecimen (Plat III fÏO'. 3) . _\t fir 
con ider them different pecie but a lh ~ lru l ur .. f r 
ame I ee no basis for eparating them. 

n 1 

A pecimen from Denée in the Mu é ~Jar 

Fraipont' (1904) Plate I, fig. 8. A counlerparl i 

a cast in the Mu . Comp. Zoël. n° 3319. " a 
the median one 7 mm. wide in the mi -z n . 'I "< 
have four columns of plates and th I fi n in lh 

n ° 7 i lh rin·i11 il il' 
lh • Li fl'' ,)11,' Hllll , 11 11t l 

in width. . Prof essor Charl , Frc 11 11 I wri l 
pont' (1904) Plate II, fig. 1 i. n1 th .. it~g 'Ju: ·111 

of hi Plate II fig. 2. L n L t th Mu r,u 
the e specimen . . 

The pecim n fr m D n' in the Mu 
at the Liége fu ... um, and cast in the Mu . 
of Fraipont (1 4) Plate II fig. 3 . Tt i. a 1 r nl 
compr . r i. tort d. It mea 11re. 3 mm. in dia 
in pla It not clearl. en ou ah pr .. rv 1 . h ' m 

Frr1i-
11 H• < I' Î g' Î Il il 1 

I di 1 11 < 1 • < <' 

' H ir 1 rparl 

lli rigi nal 

th r are four columns of plates in a h int r mhula rum. Th p fi L 

n L how11 a far down a Lh mid-zon' hul J 11 Lhc p ripl ·r lh · a 1J11la ·ra 
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n1ea ure 5 in idth a d the interambulacra 18 mm. in width . niLal 
plat are in place a ve the interambulacral area , ut ocular cannot be 
I de ut. It i the nl pec1men of the pec1e from Denée een showing 
an 1 L f tl apic 1 di c. 

1 

l'rrll'rrt l h< : 
Thi 

) . 

n in Lhe Mu ' 1\1'ared ou , 
PlaL I, fig. 4 c-~ hich figur 

in the p. Z ··i., 
d . IL : ur 

n ° 74 
' 

1 

h 
0 3317. 

th 
1 

original of 
con iderably 

. . 
pec1men i · a 

n1n . r , . Th ambula-
a ulacra are \ ell pre-

ur lurnn of plate each. 
l ula r 1 plate . . 

la r 0 1, \ · h ich i the original of 
"l i h he lou tf uJl referred t L. Lacazei 

. pin . The pin are entirely djf-
r f r th t matter, of an pecie in the genu 
here r ferr d t Perischodomus Fraiponti p. 

n 11 ée Jlar d ou n ° 93 1 the orirrinal of 
' hi h j redu d not natural ize. colin t r-

_ 1 e m. Fraip nt ubtf ull refer thi pecimen, al o 
L. Laca_ei a. th r i nothin o· but ize to di tingui h 

a r a kn :\' fr m the t picall. maller pe in n . I refer th rr1 

d l il. \ 

La a_ei. p cimen n ° 93 m a ur a a ' hole about 85 mm. 
plane . 5 mm. in a plane at rio·ht angle to the ame. Ther 

l 1mn f plate in the interan1 ulacra. 
p imen from Den' e in the JI u . Li' ae n° 11 226 i the original of 
(1 ) 1 l II fia-. . Tt i very laro- tl e ambulacr in t' o ar a 

idlh the inlerambuJacra in the am 
r f plal in ach of Lhe inter-

:tl 1 l 1· 11 ·l 11rnl th l ut. The p im n i 
i 1 ual )f Loroz ab nd a I lat d rli r 

lh l 1. . (~ • 

:\' 11 r u J. 
0 3316. Th 

no h w much 
me b Fath r F urn1 r 

een in dor al im . 
Th mi l-z n i an interambula rum 
in ll ur lumn f plat in 

all r 1 are ' 11 
r r r pre · rved in th 

l l r . i h wiuo· I in .. it L rlain that 
lh . p i Jn ' ith larl'"l· i r Fr ipont (1904 lat II fi . 6) 
l u l tfu lly r f rr cl t 1 ala hinu La a: i ann t r f rr d Lo th t p i 
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in1en of L. Lacaze! from Dené in the Mu , . R y. Belo·., n° 13, 
J. is an e ternal mould measuring about 45 nun. in h ight by 65 mm. 
in width. Three interambulacral areas each have foµr column of pl l ·, n 
impre ._ ion of an ambulacrum i about 5.5 mm. "vide and n interambula rum 
Rbout 29 mm. wide near the mid-zone. 

nother pecimen from Denée in tlie Mu . Roy. B lrr., n"a .8 and 8 B, 
T. G. 8391 counterparts , is seen in side vie\v. Detail ar n 1 1, r Inti th r 
are four columns of plate in two inlerambulacral ar n:. Th om ulacr 
mea ure about 7 mm. in width and intf'rambulacra about 27 rnm. in v idlh. 

A pedmen from Den' in the Mu . Ro, . Belo-., n° 15, I. G. 39 L a 
dorsal view of an excellen 1 p j en. Th r ar four column of plat . in ach 
of four interambulacral area , b t one r a mpl te. It m a r s 56 mm. 
in diameter in one plane and 51. 1 lh . . nm ,. 

, gain, a specimen from Denée, u . . ln., 2n , . h w 
four columns of plates in an interambula ral cr t • ,r 1 
0f the plate a seen in an external mould ar 

Il of the above specimens from Den are fr cl 
Dinant » (Vi 'en inférieur, Vla). Be ide. th e alr ad, 
one een in various museums may be briefly recorded. 

Jf u ée }fared ou tvv l r m r catalogued p rim fr 
addition to tho e considered above and includino- n° 0 ( , . t ln the us. 
C:omp. Zoôl. n° 3222), n° 87 (ca t in th u . Z ol. n° 3323) , 0 9 ( , t jn th , 
\f 11 • • Camp. Zool. n° 3325) and n° 2 (ca, t in the . mp. Zo"l. 0 3321). 
ln the Mus. Ro . . Belg. from D n' n°8 2 . 4 an 6, l. f;, 6938 : n08 11 an 12 
T. G. 391 : al o n° 19, I. G. 8917. In the rfu . Roy. Belg. th re i a specim n 
from Furnaux carrière Cordier, a locality n ar Den 'e , n° 105, 1. G. 9. 7. F 11r 
additiona1 . pecimen of Lovenechinus Lacazei from D né in llt 
r nstitut de Géologie in Louvain. In the Ml . Li, O'f' ' f'f , n 'IH~O 

four pecimens of which the number were not r rel rl . '' l n. 
from Salet, a village near Denée. 

British ~1u eum, from Denée, n° E 11.. . nn · t r11. l 1 uld , , h i g f nr 
coh1mns of plates in an interambula rn th ut lin f t\vo amhulacra. 
Same Mn enm. n° E 11 ,508 D n , t n ob c r pecimen . h It sh wing f llr 

columns of plates in an int ramhuln rnm. Briti h Mus. n° E 10,121 c unt. r 
parts , nnder one numbcr. Thi pecimen , purcha ed of F. Krant.z i lah l d as 
from Dinant , bei amnr. B lgium. It i coarse, gritty material not a fin as 
fhat nsnal at Dené . Th pecimen is only poorly pr served ÏR about 65 mm. in 
dit:lmet~r, sho" . no amh11 lacral area but a mass of interambulacral plat s mor<" 
or les mi plare . Th se plates hear secondary tub rcles as hara t ri tic f th 
Palaeechinidae. It i a doubtful specim n, but can with probability be ref rr d 
to L. Lncazei and i of some interest as n recor<l from Dinant.. A sp cim n in 
1h e Briti h Museum, n° 1.0,509, purchased of F. Krantz in 1905, ar n 
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Krantz's original label the insc·ription « Visé, Belgien ». This locality is certainly 
a mi Lake. The lithological character of the specimen is exaclly that of Denée 
rnaterial and il i doubtless from Denée, or a near-by locality. The specimen 
.1 \ p · rL · f Lhr c an1Lulacra and four columns of plates i11 an jntc1am
b ula runi. 

Loveuechiuu anglicu JACK o . 

Pla te IV, fig. 1. 

Loveneclûnus anglicus JACKSON, 191i, p. 346, laL 4 ' , fig. 5-6; Plate 47, fig. 3-5. 

Thi pcc1e 1 · one f Lh larg • l kn " n in t1 e family Palaeechinidae. 
Complele l ·L unkn wn, bul r bl pl rical or spheroidal. Ambulacra wiL .. h 
four c l inn · f pl l i Lli -z intera1nLulacra with six or perhap as an 
e · cpli n onl fi c 1 nu f l te in an area. 

Th h l l 1 L v 1 echinus ang lie us from the Lower Carboniferous of 
n .. 'hir , i in Lhe Museum of Practical Geology, London, n° 6576. 

lu e of Lhe orkshire Philo ophical Society, at ):'ork, there is a 
sniall lal>, also from liLheroe, on hich are ambulacral and interambulacral 
pl le and pine thal I identified in 1925 a belonging Lo this species. Th 

hulacral plate though fragmentary are typical of the species as are also the 
dissociated interambulacral plates. A hexagonal interambulacral plate measure ' 
11.5 mm. wide b 9 mm. high. There are a number of spines that measure up to 
5 mm. in lenglh. Thi i of intere t as the second recorded occurrence of 
L. anglicus in England. 

A splendid great 'pecimen from the « Marbre noir de Dinant » at Denée, 
u ée ared ou , n° 13 (ca t in Mus. Comp. Zool. n° 3345), is referred to this 

ci . Th pecimen i flattened out on the slab (Plate IV, fig. 1) and show 
. • 1" J ' n1l ila r an interambulacra, in part seen from the exterior, and in 
p 1 l .· '•1 fr r lh j ri r f t e te t. The total width of the specimen is 195mm. 
and Lh 1 i hl ' lJ )U l 1 f course in its flattened state. The ambula

the exterior in area B, or somewhat con-
ve a lh i111 ri r iI ar a 1 nd J. While the detailed structure of 

Lhe amb lacra cann l L, lh r r vi ently four column of plate in 
an area a cur 1 in area m ul ru een from the exterior mea-
. ur mm. in width, and ambul cr een from the interior, but 
furlh r a r 11 r m a ure al o about 11 mm. i idll . Interambulacral plate 
ar hi h n .· thick. ingle adambulacral plate . r 15 mm. in width 

ab ut 10 . in hcight. o interambul ral ar j mplete in width a 
rd the numb r of column , but there ar c rtainly five and perhaps six 

lumn in an ar a. 
LookinO' int the deLail of the pecimen, in area A on the right two 

columns of interambulacral plat ar een from within; further to the left, also 
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hv lun111 of ü11. ran1bula ral plat f ar a A ar n bul fr m th 
n1bulacrum B i een 1' r a con id rabl extent 

ext rior. Inl ran1bula run1 C i fr 111 th .,· t ri r it i 
' 

left but appar -nlly ha fi l' pü ibl r ix column f plat Lll tl 
.\n1bula run1 D i C"' ll onl r ünperf tl in parl, vi V d 1'1 l th 
r nl r mbula rum ·E i , een in part. i ''"~d fr n1 Lh · t. rj r, n 
f thi ar a een from the interior li in nt.a l ' ilh · n 1 ulu nn 

la run1 Fa far a ~ i ible i n fr n1 ll1 inl ri r. Inl ran ul·1 ru1 

only frao·n1 nlaril ad rail r Ill onla~l ' ilh ar •a n Il 
A_1nbulacnun LI i Lh inl ri r b lh a rall 
\Yh r it xl nd , h \ Oil \ 'l'll)(l' r lh pl L 

Tnteran1bulacrun1 l i ' · n i11 1 nrl nlrall 
lyinn- in on ln t with an1J 11la Ta JI. an I .1. \ml>11Ja 

' ~ 

r en adorall. and al in p rl Lh rf ·tl 
rtainl r repr -' nt an .·tr m l . 

large:t ln o \Yn in fh fan1ilv. Th 

l w 
1'11111 .1 
a 1 aJ i all . Thi · 
J •1'11 ·11 
,, Il \\ Il . 1 )(' • i !. i. 

th 

· lu Hl · 

ln] LL -

a1 d 
ilhin 

echin u yiuan tell ~ a rh nif nu: o l' 1 11111 ~ 1 - litt 

1 :P f \Yh ich (Ph r logen r Plat 
155 n1n1. in gr al t dian 1 r Lhr uo-h th r li nn : nd 
re1narkabl f ature f lh D 11 ~ E hü1i lh r ni c. Il a 

:pe ie of D n eechinn , Pr L r idari and F urni r hinu all tlain 
nch extraordinary ize. 

FA iJLY LEPIDE~ THID 

Genus LEPIDE HI U HALL. 

Lepidechinus HALL, 1861, p. 18. 

In thi aenu there are two lumn f 1 lal 111 Ill : 11 1 uln rt. r 1 111 

interambulacra there are four t r ighl ltn 1n. ftl\I• ir Il 
Tnterambulacral plate are r 1 li Y ly l hi ~ 1 , an l 
the centre ou1'vard and ov r lh ninl uh end 
there \Vere three pe i , kn '' l l'r n \ 111 ri and 
irregularis (Keepin cr) , fr nn 1 h w r ' rb nif er u 
type-. pecie i Lepid hinu in bricatus Hall. 

Lepidechinu bel 00icu p. nov . 

Plate V, fig. 1, 2. 

chinu. 
. Tlt 

C mplete te t unknown, but appar ntly pherical r .. pl r i al. Am l -

la ra narro'', modcrately convex, not howing d tailed truetur i tl l n 
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~p Jm en Jnterambulacra " ide, \viLh fi e columns of plates in each area. 
lnteramLulacral pl Le Lhick, con eÀ, in1bricating adapicall , and Jrom the 
c ' nLr' 01 1L\ anl and o '.) r Lhe ambulacra on Lhe adradial ·uture. ln the holotype 
w lra e of priniary Lub rct · 011 inL ra1nÎJulacral plale buL Lhcre are small 
irregularili of the urface v hich may repre ent the remnant of econdary 
l11b'rcJ~ · . ln Lb par L'pc h ""ev r in1pr ion f eco11uar LuJJercle exi ·t. 

Lepidechinus belyicus c me near L to Lepidechinus iowensis Jackson, 
fru1n Lhe L r Carboniferou , of B 11rlingLon, I ' a (Phy logeny, p. 397, 
PlaLc LÀil , fi<r. 1 ; Pl L LÀ.Ill fig. 3-4) , \ hi h al: ha five column · of plaLe 
in an iul rarnbula ·r un1 buL diff r in Llial lb' inl •ra1n1Julacral plaLes are rela
Li ,. •J r l \ r in IJelyi ·u ·. 1f HH r l rf' ·L1. J_Jr ' · n Jd, Lh Belgian pecie v ould 
1 robalJl r i ld ll1 r bar ·t I': 1 i li n°·ui ·h il 1'ron1 Lhe American pecie . 

Th h l l)l ' f L ' /id 1 ·/1inu ·h 1 lui u i: fron1 Lh « l\larbre 11oîr de DinanL » 

( \ i:<; n in l'<;ri 111' \ 1 l) al 1 t Il; , an i : in Lhe ·Mu ée .Mared ou , n ° 101. A ca L 
î: in Ili .. 1u:. ~ 0111 . Z ·1., 11° 3329. 'l h pecünen (Plate V, fig. 1) i · a tlol"al 
'Î<'\\ fiai! 'Il ·d 11 th' r k. IL ·how more or le· completely four ambulacra 
and 1 h r i1 l ran L ula Ta. 1 h ambulacra at the wide · L part, about in the plane 
ol' 1 lt' i 1îd-z n , mea ur 6 mm. in width, and Lhe inL raml ulacra in the ante 
z n rr ·a ur about 25 mm. in ' idth. n1bulacral plate do not sho detailed 
: lru Lure. Th interambulacra ho\ fi,· column of plale in an area. An 
in1p rlant f ature i the fact that the intcrambulacral plate bevel adapicall · 
and o er th ambulacra on the adradial uture. Thi i characteri tic of Lepid-

hinu aud f all the L pid .. t.hidae, \ herea in the Palaeechinidae inLeram
bulacral plate do not have any imbrication, but ambulacral plate bevel over 
lh int.eran1bulacral on the adradial uture (Phylogeny, p. 73-77). 

econd pecimen of L. belgicus from Denée, a parat pe, is in the Mu . 
R IO'. n° 16 I. G. 391. Thi pecimen Plate V, fig. 2, i al o a dor al 

1 '''. • in diameter und repre ent a larger individual than 
lh , li J l.'T •. TIH· plnlr nr mu h . parat d but the pecimen j helpful i.n 
~ 1 wiI cr ·h( ra ·t r: . fra1r 11H·nl lf an a1nbula rum en from ' ithin mea ure 
7. n11 . in wi llh. \ : inlc•1·a111b1ila<'l'a l plal" b v 1 OY r th ambulacral on the 
adra i 1 lh an lntlacra an• r1al11rall m \Vhat \ ider on the in ide than 
th ul j f lh l. \ lar"' ü1l rambulacral plat mea ure · 

. - mn1. in ' i lh n 1 6 n n1. ÎI h iO"ht. \1 l r 1 m uld of an interambula-
ral pl l h ' th in r f nur all c ndary tubercles. 

enus PERI CH D M M' COY. 

Peri chodomu M' p. 253. 

\ ith tvn h1n111 r plal jn an area. Interam-
l ula ra d with n1an lumn f plat 1n an ar a . Int r~nnbulacral pl t . 
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imbricating adapically and from the cen lr outward and o er ambulacrals on 
Lhe adradial suture. Adambulacral plates bear small primary tubercle itl 
~ condary tubercles or the latter only. 

Only two specie of Peri chodomu ~ er pr i u l ) n -v n th l p -
P. biserialis M'Coy, from the Carbonifei us of Ireland nd England, · nd J?. 
illinoisensis Worthen and Miller, ' hit;h i in ompleL l kn n fr Lh L wer 
Carboniferous of Illinois, U. S. A. 

Peri chodon1us Fraiponti sp. nov. 

Plate V, fig. 3-4. 

Test probably ph r idal, ir ul r in uUi bul cr narr d r ally, 
Lroader ventrally, but do ol l \ Ll'ucl r • l L' il. lnL r mbul· r road, 
\ ith in the nüd-zon C\' 11 C l illll f plal' \ hi ·il i111bri 'il(• a 111 Î ·ail Ull 

from the cenlre oulv ard a11d \er Lh l>ulal'ra 1 lh • ucJrm.liaJ ulur·. cJ 111 -

Lulacral plale_ ea h bear a prornin nl prin n luu r ·l ·J l th · 11dru liul 
uture, and the e Lubercle of u ce i l' plal ing •rlicul 

line make a n~arked feature Lhat i di tin li L 'r 
econdar tubercle .. . The int rambul 1 1 plat f n , L l ·L 

unualiy' each bear a prinîar tubercl ' ith e ndar tubercl , but th pri 
tubercles do not fall in vertical line o as to form a pro i ent feature as d 
tho e of the adradial olumn . Primar ·pi11 uite l ul, t p ri g nd m 
uring up to 12 mm. in length. econdary pi e mall, acicul r, me unng p 
Lo about 4 mm. in length. 

It i interesting that a ne\v pecie of Peri chodomu 
gium. It differs from P. biserialis M'Coy in the n er 
the interambulacra, which are seven in, lead fi 
the primary tubercles of adradial c lu 11 in 
and again in that most if not all of th lnl r th 
primary tubercles. 1 take pl a'" ur 
Profe sor Julien Fraipont in r 
f au na of Denée. 

r in 
r lnl l Il 

\ J' 1 ll Ll1ul, 

J' 1 

b r 

ch in d r l 

The holotype fr 111 1 h « r r n ir de Dinant » ( L ' n inf ri r f 
Denée i.. in th l [u ' l\lar d u , n° 7 78', c unl rparl . l j jn th u . 
Comp. Zo .. l.. n° 22 . Th pecimen i a dor al i fi Ll n Lh 
Plate V fia. 3. It i '1vell preserved anJ the central i p, 
indi atin o- th vertical thru t of the lantern hich n J 

portion of the te t settled down after dealh. It i pr cticall p rf ctl ire 1 c 
in outline and measures 55 mm. in diameter. The am ulacra a~ the p ri h r , 
' hi ch corresponds with the mid-zon e, n1ea ure ah 11t 5 mm. i wi Il n cl f hc 
inl rambulacra about 22 mrn. jn wi<lth. Unfortunat 1 th a ul r l 
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how structural detail, which is t~1e co1nmon condition of Denée material, but 
a the area i o narrow, it i · rea onable Lo a ·urne Lv o column ·of plate , whi h 
ü; Lh cl1ara L r of P d chodomu . Therc are e en column of plate in ea h 
jnlerambul r 1 r a, the plat imbricaling adapicall., and from the centre 
ou Lward. mark d featurc is Lhe primary tubercle f the adradial 

lu mn f plate . The tubercl fall in definite er tical eri, .s, vv·hjch rrJake 
a · r mark d haracLer b hicl Lhe :;p ci i a il recognized. The plate. of 

prünary npjn 
i11 ~· fr n Ll 
12 inm. i 1 
4 1 1111. i 1 n 

inl rambula ral colurr n ap arc'nLl all bcar a prjmary 
do not fall in cl finit r1 11 iùerable numbcr of 

la jn Lhi ·, l l 'l' d o r the te t and exL nd-
r1rj 11. Th' · prinwry ·pinc · rnea~· ure up Lo abou L 
' ntlur ' I in ' · ul · ur, and measure up Lo alJ u l 

Denée, in the lYiu ' Mared u 

n in entral view, Plal V, fjo·. 4. 
\\ l 1i1 • 11 t n Lh · ri ph r ·, il i o in part. It mea ure 40 mm. jn 
d ia1u 1 •r i1 L\\ pl n . Th p ri ·t me i: pu hed up by the extruding ad oral 
l'a·• f Lh laHL rn, but detail of the ·e parl are not di tingui hable. The 
a 1nbul ra m a ur about 6 mm. in ' idth and are e identl a little' ider Lhan 
1 h r ar a een in dor al vi w, a imilar condition to \ hat obtain in 
/)eri chodomu biserialis . n the pcriph ·ry of interarnbulacrum A, ix colun1n · 

f plate an u Led and pa ing fr m thi zone to the centre or adorall r 

il i ~ f und tl at Lh r are pr o-ren iv 1 - le coluni.n e:x.i tent, though the pec
in1 n i n L 1 arly n ucrh pre er ed to make out the detail of the progre iYe 
a di Li n f olumn pa ing adapicall · . In area C, G and I, there al o appear 

lurr n of plate on the peripher -. The e enth column e:x.i ting in 
1 vil ntl - added aboY the zone f the ambitu , unle it i. an 

i11di\ id11al liff' ·r n 1 th nun1b 1 f colun111 allain d in the two pcc1-
111<•11 :. Tlt · p •ri 1 >Hl· in lhi ' nlral vi w n1 a ur about 11 mm. in dian1 ter . 
Th ·1llur• · < f int rarnlrnla Tal lat in Lhin pecin1en are indi tinct and on 
lia ju lo- f th nunilH•1· o f ·o l111nn ... } , r the con ex character and the tub r-
1 f lh u 1 lai ' . .l ucl g i n ,, fr th e, in interambulacrum E 

wh i h Lh 1 r r ap arc•n li. in o-1 int rambulacral plat 
nn Lh 1 n l L , jn Lh t ro\ . From thi point 

fjg. 2) . 
A tl ir 

1, P. 
1 L 

t l 
lll 

Lr e 

l 
numb r lun1n pr r 1 iucrea e a u ual and 
in Peri hodo1nu b iseriali ( h 1 ()' n , Plate L_ IV 

n fr n in th Mu ' 1ar d ou , 0 107, i referabl 
It i p rl pr r ed and ho littl tructure. 

pr min nt prim r tubercle in a linear en on 
and i r f rabl t th p I . till another pe imen 
n ° 14 14 , unl rpart , how th t pical in ~ 

. Thi p 1n1 n m a ure 50 n1n1. in dia1neter. 
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A specin1en from Denée in the lVIu . R . B 15 ·., n ° 3, I. . 693 
r ferable to thi pecie . It i a er ompleL indi idu 1, e n ü d 
and n1easure 6.9 mni. in diam ter. It doe n L , ho detail f plale 
<loe. ~ 110, the un1i1i takable erie f pro1 n th 
c lumn of plate . 

l [I l 
l l 

11, LI L 

ul ral 

econd ~pecin1en from Den' e in Lhe Mu . I . B lb·., 
i an in1pre ion only, but the hapr. of th t '.> t, f 
ral plate ' iLh the typical tubercle n1al· il ref r bl 

0 2 ' l. ' 
au<l inl r n 

2 4, 
ula-

An important p cim n ' hich I w ul i entif 
ponti i one from D 1 ' in th 1\In ~ ' 1\I r n ° 
:\hr. Comp. Zoül., n ° 332 . Thi 
(1904) Plate H fio-. a h 

ti. 
11 rai

l! ~ 

l. 

The pecin1· n i fin 1. r n cJ n th r 1 ul uil 111 

it entirety. It i vid ntl r \t'11lra) 'ic \\ a: : li e \\ Il 1>. lh tll \\ard r lru linn· 
rna of the lanl rn. IL i d n , l. ' ·l lh d "ill1 : pin .-, a11cl . 11 >\\: t lal< '. ' rnl. 1 

al int rvaL . Fr 111 t p t ll 1 in lh ·an · t lu11 · :i . 1 1· l't •. : 01· Frni1 >ni '. 
figure and in ludino· th pin il 1 .' tir .: i111l. a·ro:: . l r>l'e.Hti 1· l•rui 
pont' ~ figtll' i in what r du 11 ln. lnral · iz<. l 1 >11 1 lhink 1 llit\t' ' \<'1 ' 

~"' n ano lh r Pala E hin i l whi h ' · full r l "i 1 lt 1 i 1 t•: 1 : 

lhi~ on e. The . pin ar t ut th .- 1 l \ and 
of tho e n1e::t~ urcd ar up t 1h ,. 
quitc a 
a littl e incon1pl l 

Lo en echinu Laca::ei which ar all 
lll 

to Perischodornus Fraiponti. In th 
a econd pecin1en, n ° 6, from D n ~"' d n el ~· 

1o the one ju t de crib d. Th re ar lhu... io-1 t 

a ~ Lcloncrino· to thi pec1 . om f Yhi h ar 
rccognizablc. Thi i an unu ual num 1· f r à 

nu 

n 
f 

» u au 1 h r 1: 
in >. a11cl . in1ilnr 

in n . \\hi •li nn• i l1 •11lil'itl,lt· 
i 1 lC l j . 1 Î Il ' 1 , !J li I . 1 ri' f Î ' i L li 1 1 U } > ~ 

1 d /. i . · l 

K NI CK. 

Proterocidari K 1. -, p. 514, late III ; men d, J CI< 

Te t y ry laro· ph I idal 
cach ar a in th mid-zon of 
ad rall:. lnt ramb11lacra broad wi h num r u . 
at a pi ally a11d from the ntr 

a1n ula ral plate u uall b ar n . 
ndar - tub rcle and corr p ndin pin 

p cie of thi remarkable g nu i P. gigantea 
boniferou of Belgium. 

r n rr 

L 
k, fr m th 



P LAEOZOIC ECHI 1 OF BELGIUM 

Proterocidaris gigantea KoNINCK. 

T xt-fig. 8-10; Plat . VI, VII; late VIU, fig. 1-2. 

Proterocidaris giganteus KONINCK, 1882, p. 514, Plate VIII; JACKSO ' 1912, p. 410, 
Plate 5, fig. 3; Plate 67, fig. 4-7. 

ligo]. urus , 'oreili FRAIPONT, 1904, p. 1 , Plate III, fig . .2; Plate IV, fig. 1-2; Plat •V, 
fig. 1-2. 

ligoporus giganteus LAMBERT and THIÉRY, 191 , 1. L .. 1. 

Thi re arkabl pe i , k fr Lhc Lower Carboniferou , 
cc Mar br n ir n L » f 1 r 'I r' nl b a vvealth of kno\ n 
nial ·rial. hi f rul · o·i anli iz a uring up to nearly 300 mn1. 
in di u L r Ilér nll : ul l ri al, r 1 w r, circular in outline. mbula-
Ta k l "n · 11 in na l : ' ·in1 "n , c rnp . d of four column of low, nar-
n \\ plt l · · i 11 'a ·li ar ·u ilul ri • Liug ad rallu . bou 1. four or fi an1bulacral 
plalt'. ' ' p1nl Ili 11 i 11·hL f' aH a ulacral plate. The an1bu lacral Lruclure i 
J, ·~I : li 1\\ 11 i11 frl n •nl r · . p cim n (a. in l x.L-fi g . and 10). Tubercl :; n 
a 111IHt1 ~ rai lal . · all n lari only . Int rarnbulacra broad ' ith tw 1 · or 
1 lt i rl 11 lun n f plate in ach area. Plat . moderately thick, imbrj aUng 
:lron°·1 · dapi all r and fr m the centre outward and er ambulacrals on the 
t dra<lial uLur . In t ran ula ral plat bear a mall median perfora te primary 
t ul r 1 (rar 1 · Lh tuberclc j ab ent), "vith a ~ mall primar - pjn 
an econclar tuber le 1vith econdar - pin . Th 

ur i u r gularit - nearly ah ay lie in uch po ition 1hat 
ut" 1 d fr m their point of attachment to,vard th p riph ry of 

1 n a n well in Plate II. Genital plate lov , 'vide ocular. 
1111'- 11 nw11 n ntir · pi al i c i unknown but th Yidence i that it wa" 

111n 11. \ 'c·r lnrg l n l rn b cure in d tail xi t in n1an pecim n . 
~ 1rn1 •r 11 a ur fr m 230 to 295 mm. in diameter. 

ul 12 mn1. in ' idth and the interambula ra 
mm. in vvidth in a large pecin1cn. 

up to about 16 mm. in v idth 
. in thickne . Prünar i pine ... 

m . in l ngtl a pine about 4-6 mn1. 
haract r of th · la t rn wn b the fact that 1n 

a 1 m. in diam t r (I late II), th l rn mea ures ab ut 
41 it d r al fa 

Pt ter cidari gigante ' ith it r at. iz hio·hl r p cializ d interambula-
kn ' 'n p 1m n on of th n10 t ·trikin o- f all known 

ir o- fr m a liJnited r gi n in a 
l 1 iz at pr nt kn wn . ntially a B 1 o·ian t pe. 

rl ,,.n p c1n n ar mpl t l · flatt n d on the rock 
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di ~ L rti n and ft n ar n arl r uiL 1L' ul r in uLUn . Thi jn 
th t t wa probabl not r hi o·h i11 lif furth r i Lr ng 
Lhe qui t ondition of dim ntati n LhaL v in L r u h 1 r · 
wj th ut an r n1ark d di turban f Lh rig in 1 f rn . Fur Lb r Lh 

fL n in plac in th nlre of Lh ·t L, Lronr-; f 
buri l. 

Pr f .. or de Koninck iI hi 
wanlino· and n ./an1inati n f hi 
h \Y n indi a li n 

de K nin k 

n a T thal. th 

r 

li g- l ' rt1 . Jn 
J'ru/ Jl 'fJC'Ïtft11'Î."i !JÎ!]O llf ' I and 

' 

Lhal 
f 

tll ' 

1) 
k 1 

n ' ,, a 
u lc. -

1 1 a I 111 i 11 111 • l'< 11 < '' i 11 g 
para oTaph ind] vid ual d l'ft 111 1 l'(' llll li l 1H l \\ Il , 

: n c d d b a li ~ t f th rln n 111 th· \i.ll'Hllt . 

n1u un 
Th hol typ f Proter ant 

Jiu ~cun1 n° 1 I. . 273 . a 
the :Jiu . n1p . z 61. n ° 3333. JI 

inant » ( i é n inïri ur Tl a) 
northea t of Dinant. Th la 1 
111 that it wa c 11 l d b ~· th 1 t d 

n ] 

. ' 
lTl 'l' 

Bru . el. :Jiu um. Th 1 b ar Il 

l' n 
fr 1 

' a 

1 111 Lh rn 
1 y ~I. u .· l . li 

lh . ])' 

UlT ul l\ 
L' i11f 1'111 ' 

r 1 lw 
1t n 11 1 " ,. il i 11 11· t lt , 

wonL A1'c lweocidari n t !a l 1 cl n · Prof ' '" ·it f(l f'ÎS !JÎ!J(lllf 1 1 

lrn l wj th ut qu tj n i tl 
Thi holot ~pe i an 

ralh r coar , gritt 
mended how in 
in the lower half \ 

ther me hani l f l lur 
Koninck 
firrur \Yith 
able nliti n 
r Y r .., • 1 l h li 

lat . a~ il j . I ' a 
ath r, to hav him 

i 1 rlance f care in th 
. i ntific illu . trati n. D ninck ' 

rigi 1w l f l' · i111 11 . 

tl l ( 1 h ' 1 l'. il 1 n 

l'a • 1 1 Il h r 

lra r a. r 

. 
jJlu lr 

lnl lf 
1 l 

ir l 
rl -

J' 
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Lh n1 l e ralh r tlr n an t rnal m uld f the plate . Th pec1men in the 
crti al a i f th fjgur (PlaL l) mea . ure 295 mm. in dia1netcr, and in a 

plan aL righL nal L the am 293 mm. It i fair t ay, therefor , thal 
th p im n rag - 294 mm. in diam Ler . De Konhick a 300 mm. jn 
1ian1 L r, an l thi m a ur ment i quite accurale if drawn in a diagonal plane 
Lhrou i:;ll Lh 1 n th phoLograph. vVh n th ph t graph V a made, a 
w 11 a iI Lh r i lance , I pa l d a enlim t r rul n the pecimen 

r a n alcu latin rr the r n Li f tl fio·ur , or for erifying 
n ambul ral la l ., h p cimen and the ame 
1 in f t j f n n een . Thi absence 

k r1 f ha in n ambulacra, a condition 
a-ur hin. Th dor al impre ion of the 

l :v 11 h wn . I counted , ixty-five colurnn 
~hi h r r . nt about the plane of the mid-zone. 

Titi . i. . n Ht' nu11l r 1 rilJ bv d · Koninck and 'vould be an average of 
1 ltirl '•11 • l11n1n · 1 an ar ;\-hi h wilh light ariat ion j found in oth r 
spc ·1nH·11 · r th· s1 . In1pr of primary tub rcle with prirnary pine. 
radialin o· fr 111 Lh · am ar en on almo t every plate, al o faintl 1he 
i 111 r i n of " ou ary p1ne . Th in1pr .. ~ i n of th dor al li1nit of Lhe 
la n l rn ab ul - rn. in dian1 l r i en almo t .. actl in the centr of the 

al l t rf lly cir ular f rn1 of Lhi p cimen, the ab encc of 
di ·L rli n an Lh r f r rin1ar ' and econdary pine , al o the central 

f Lh lai l rn li t l qui t ondition of edimen talion an 
th nl · irn n f the.: peci . known from Lo r . It i on 
f 11 kn wn ea-ur lin liYing or fo il, and i urpa ed in 

: 1z n ly hy rl in livina E hin lhuri and bv Fournierechinu a later 
d< · · :ri h 1. T' l h o-raph nlaro- d t life ize Yrere made foT me at th 
B1·11 . c•J \111 c 11111. f lh I aav to Dr. Balh r Plate VI i about 7 % 
1 i r · i'l .. 

\\ li i h 

l 
1 ut i 

in1 n fr 
n.ll 

r li 

lm n n ° 131 from the Can·j're 
n ar Dü1ant fron1 th . Ile Li n 
n tl1 hol t rp from L all 

r fron1 D n' . The ro k in 
f rm lion and lith 1 gi ally 

n l l '11 e n th ro k i 120 mn1 . 
a d f jnter t pri i all · inino· from an th r 

n n1 th 0 127 lal VII i 
l a fr ~ or il a d l rmin d 

may b n id r d a cot., p of 
i a d r al i ' nearly fiat 1'vith plate in 
ir ular m a uring 260 mm. in diam ter in 
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h\r pl n re p cti through th plan D, I. Th ph t gr pl i 
figur i a littl r du d, but a n tjn1 t r nT ph d '1 itl Ll p J-

111 n how th , pr p rtionat r du ti n f th a f 
111 a ur n1 ut. An ]n1pr f th di t nd h )W 

I b li ve a uniqu ca . Th ambula ra h ' in arl in 
r le recognizable al o in ar a H J B nd D. In Lli fi 

il ha eparated on1e,vhat on th lin f th an ul r 1 
p ripher the ' ider than if n t 
ation ha c urr m ula run F i th n 111 1 ru Li v 
are b o column f plat h lf-ar 
are nearer the inL r 
r n1bulacral plat j 

the larg t mea urin 
the peripherv ther ar r .a , 
m a .. ur . about 30 mm. Jn a lraight lin t. r . . al ri1 h r . [ni r-
aml ulacral plat ar h rr o- n l 1 1 I· :-, nul i11 111 • adrndia l 1111111 1. · . Tl1 • 

i1nbri ate tronghly adapi ally lhc · 1111· ' lalt'rnll and ' •1 · Ili ! 
nn1l ulacra n th r i 1 ltlur . ul r 1 l ula nll i lal · 111Pa 111'< 1q Io 

13 mm. in ']dlh by 9 in h i ht. 11 inl r 1nl ila ' ral l I· 1 • h ara r ·lalÎ\ 1. 
:1nall perf rat prim r · lu u. ually t r 1 't r 1 h 1ni l ll r lh 1 lai 
·x pt in adan1bula ral lnnn th ~· ar n tl' r lh alra inl .. ul11r. 
Ther are al o num r u n r l . l ri1 r Jal i l" 
~l ul. n1ea urinCY up to a ut 7 o- Lh. 1 h . Jn 
. len ler a icular numer i 

l ngth. In inleram ul rum I 
and ne ee an e ' t rnal m ul f the Y nh al 
cally in the c.·acL ntr th d r . al part f 
. !andin()' uprio-ht ' ilh Lh t n half-pyr 
41 mm. in dia1neter. 

nlir'. nncl 
. 

llH 111 . 111 ·111 11 

. l Il 

1 1 n cc•, 
tlu111I 

ln the Bru l Mu. enm th r i: n \l' i', fin· I ro/•r1·i loris uiuunl'a n° 1 \, 
1 B T. G. 391, (count rparl. ) fr 111 lh 'a rri(•r 1 j ll 1 ~ . fL i: : ' Il 1n 

clor al Yic' and m a ur . 2 , 111rn. in dian l •r. Tl1 • ar b11l h. ·ur lut 
Lh · ho-w . econ lary , in'. ah 111 lh :ai .~ LI : th inl ra h1tla 'l'a. 
The interambula ra ar n l n l t but ar f r : h \ 11 g 
haracter Plat TT. fi o·. 2. Th int -r ambula ral l r 

. ized p rf rl l pn l r Lul r 1 
primary tnl r l ar tr·nall r in a 

- ntri . ca i nally , a e n in 
al nt fr m a plate and ec n ar 

' ·ithout any rder and i. di. tin 
L in pla e. 

f' O"Uf 

t cr 1 al n 
l]y x pti nal. 

.\ rclativcl rnall . p 1m n f Proter idar·s gi,J nt fr i 

IH' 
h 
1 

r 

1. in Lit · 
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n° 151. Thj p cim n, Plat VIII, fig. 1, is een in doFs 1 
r L, and j f inter L a. an appar nLl y jmm Lure indi -
uL 170 m. in .ia Ler thr uo·b Lh plan , Band D, I. 

re L1 ai l alf the ma imum i_z knov n in the pecies. 
t 11 in ar a B, but may b n ob cur l in the four 

, F, H. nd J. The plate of th interambulacra ar in 
me\ hat ure, but th r r ppar nll t or 

in an ar a, a . in the adult 1 rge interambulacral 
. jn ' id th 7 in h io·l t. 1 h dor. al remains of 

an n 1 h f th L l. In in terambulacra C 
an l I m , v here plate of the 

r al r in part rolled outward o that 
i L j ulacral area is imilarly rolled 

ulwnr late IV, fig. 2) . Really imma-
lur, · 1 11 11 : oz 1 r ry rare, th ounge t one kno\\>-n 
h •i11 :1· n1 i111nrnlur • Lo >n llinu n; s uriensis (Jack o) which i only 32 mm . 
i11 clia1 1 lt t', "h ·1· a -- a full- iz aduh i about 95 1 m . in diameter (Ph logen ·, 
1 la 1 • _ l . r fi o·. 1 and 5). The immature ProLerocidari , Plate VIII, 

J 11 

r m n - luron of plate a a full grown adult . Thi j 

ri th ' hat I ha e f und in R '"' cent Echini for I how in Arbacia (1927, 
Lh gr ' Lh f th l L i attained much more by increa e in ize of 

Lhan il i · th dditi n f ne' one . 
D m r 'o- ir F urni r m L li era1l ga e m a pecimen of Proterocidaris 

r1iuantea fr Il ' hi h wa in the 1u ée Mared ou. ' Il
0 137. Il i IlO\ in 

th . Z ··i. n ° 3330. It i een in d r al i '\ , flaLt ned on Lhe ro k, 
111 · 1r • r in Il" plan and 270 n: m . in a plane at riaht angl 
I<> l '1 , an1, Il al it j ~ Y ry n arl,_- ü' ular . IL h '' n0Lhi11g oI the ambula-
<'r:1 lrnl 111 • i11l ·ru bul ra ar uil , - li pr en d in parL. boul 62 column 
o l' L lal ·: ·a 11 IJC• ·c 11111 l n th ripher:. Inl ra 1bul ral plate how the ur-
fa · cli:.t1ï1 ·I .,. \\Îll1 pri111ar. an n ar: Luh r 1 and primar pinc ma -
uring u1 l · 1, ul rn111. lo11rr an 1 fin s >ndar~ ·pin mea urina up Lo about 

. l Il". \ ].._r,1r i11I ·rantlJL1 lac1al plal a about 12 mm. 'ide b 
1 1 L hjcrl . In r' Lli r al plate are 'vantin ·, an 
l .ri al 1 ul l n fron1 above. The 

f a 1 I\ . .,· 1 · 11 uring about 47 mm. 
. i l i n tl u . \ · < n L rp r L of Lh i p -

(1) . T. J CK , i 7. tu rbacia punctulata and allies an of non-penta· 
oc. 1 at. Hi t ., ol. VIII, n ° 4, pp. 435-565, text-m r u ~ hini. (Mern. Bo ton 

fig. 1-75. 
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The pe in1 n which .. " er fi o·ur d b r rof r Fraipont (J 04) ar f 
0 T at ünportan a Lh - in lu n1u h f Lh fin L kn ' · n l r i l f the 
~p ie and ar r pr nt d h r u h x 11 nt figur . 

A pe im n . fron1 D n ~ t th l\Iu ' · Li' · , n ° 11 22 f 
Fraip nt Plat III fio-, 2. It i a mao·ni fi nt in ividu l n u 
and flatt n d n th rock. H mea ur 245 n m . in ian1 Ler 111 nr 

Frai 

radiatinrr outwar n ar 
111 a ure up t : '· rn lari . lll le 
_\.n in1perfect n1a r l 1 Ja11 I l'll i: i Il 1 ln 

l ri ; 
rie; in l 

I ln 
Ill 

no-th. 

Another pe im n i n1·i fJÎ!Jai la al lh · 111.' Li ~g'<', 11° 1,·21
, 

Ï' th orio·inal of Fra.ip nl n, fig. 1. Th. lalH'I de •. Il 1 g·j,. llH' 1) ·11lil .. 
but it is un l ubl lly fr 111 Den' . Th ~p ·i111 'Il i-. a11 \l ' l'tlill 11101ild ,r ll1t · 

clnrsal :::id . It 111 n. ur 230 n1n. in liarn 1 •r in Hl• 1 lan • an 1 1 111111 . i11 

dian1 ter at rio·ht anal : t th -.: dn . Frair nl's fi ·ur· i th r f n , rn:idc•r:t1,1 
r•ùuc l; l\Yo--lhird lif - iz h ay. Th r tl ra ar p1il 
clcar in all fiye arca nnd in thi r • f an.r l\n "n 
:::pccin1en . They are n1ark 1 .\ in Fr ip nt' . 
inl ran1bulacral plat j .._ n t Y ry harp 1 ul n 
< f plate in bvo arca ln- -lYc in Lw ar a an l lhirl • 
a::: counted near th peripher -. It i qui L p ~~ il l 
olun1ns mio-ht be a<lded in on1e f th ' lh 

:::ccn in lcxt-fiz . -10. In ry n 
L 

11 l r 

rn Ir .. r 
' n lumns 

all th •:t• 

llh l 
rl in11 a~ 

.\.rislotle ._ lanlern " 'ilh id lopin rr ulwar a .. il i · . c• •11 in 'c•11trnl 'i '", 1111d 

the lant rn i tronrrly incHn da in all Paln z i· h·hini. ' lit lc ·lnil s ol' ll1t · 

:::(rncture Of the }antcrn annot h . illc 1 tif. ln l 111l l'L [ l'i llii • Îs Olle of 

lhe be t . pecimen kno' n. 
One of the mo t in tru liY ' l (' Îlllt Il ( 1 /'()/ .,. J ·i lul'Î uiuan/ 

lhat from Denée in the Mu. ~ far •tlso11~. 11 ° 12:"' ( f whi h i. i 
omp .Zo6l.,n°3331.Thi · lin 1 i. th 1 . 

fig. 2 (1) . jfo t of L h , l 11 1 n i c 1--al 
interambulacrum ( n th l fi f Fraip 
h alf-ambula ra ar r 11 cl p n li l-

n from 'Yilhin. Th LoLal widlh 

(1) In th Phyloueny I copied Fraipont's figur in rny Plat 5, fig. 3 an 

(l .'('('lî 1. 

llw ~T11 :. 

lai T 

f 

fiu. -7. ~Iy statement in the text and description of plat s as · g r s siz ar in rr et, 
as it is larger than there stated. 
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1 h r 11 ul i1 1 ra bu la 'l'um 350 mm. ncl Lh h j o·hL al righl ancrl 
lh . m · n aT .. L11 ~ ùi a Lr<flhr l . Lprpr 250mm. Thi lallr 

T 1•xl-fig .• ~ . - l'rotrrncidari. gigantca K O\I SCK, D t>11 '..1·, 

I nl1' ra111lrnlacru111 wilh pn.rt. f a.. int d amlmlncra. . e n from 
IJ11lm:ral pl, !P. 11 f1· m with ut. J rawn fr m pla. t r ca. t in l\1u . . 

l u.r •d:ous, 11 ° 1~.i. L ift.> :iz . ( mpn.r Fraipont'. P lat I , fig. 2.) 

B Pl~i 11111. 

wit11i11, a11rl a fr>w int('ram
omp. Zoul. ( riginal l u . . 

rn a:ur n1 ' n 1 an 

Frai n I fi o·Lir 

r p rly b 
1s r 'du l a -

r ~ 1 1 h l ian1 l r r lh 1m n. 

h ' i nd i al ' . an l 1 - nly a lilt] Lhan half 
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th natural ~ iz . Th m, in na.. f lh 
hula ral plat 1 th d wilh prünar~· and 

n iti n of pr ~ rYal i 11. Th r 11' l ut 
~ h w beautifull - th chara l r f in1bri 
parl ~ f th a" o ial d anü ula ra in pla ' 

in n h w Lh 

bulacral plat b Y 1 v r n an lh r ad rally an 1 

l ntr ju t the r Yer 0f whal i tru as vi fr n1 th 
a result f thi b Y Hng lh n dian ) 
inner vi w wh r a il w ul b 
(con1pare Phyl a ny t _- L-fio·. 32-3-
eleventh and tw lflh f 1 l ur n in lhi vi 

p '" r 
lh in 
lL li 11 

n either id . f Lli in l _ L-fi a . , r' 
an1bu la ral plat r pr 

f int rcr -
in fin 

' Hlii11 
nd 

L. A 
" r · narr ' nt 

.: l rn 1 
f h L nlh 

11 .. 
f 

lacral plate with tub r 1 
that have b en pla t r d 
:--pec1men a.. n in Fr ip nr s fic ur' i 1 u 

n l r • 

1 . Ili , dur al pt l'li 11 f 111 

lant rn, but n ~ tru tur r th 1 nl rn j r 
_\. pecim n fr n1 D n at th Jlu . n ° 

Fraipont (1904) Plal Y fi 1 (1
) . Il i .. an unu:uc 1 1 111 

:1 ~ jno-lc int ra1nLula .run in _· L rnal ~ i " ' ·ith ra n nl 
on 'Ïth 'r -.id of the an1 . Th' · l i1n ·n l ''l-fig. , "liil 
111 a ~ u r ~ 142 n1m. in h i cr hl fr l li ' l a f 1 h 
top and 110 mm. in "irllh al th "id l art 1 

i: lit• >rihi1111 l of 
n in lhal il l' lu \\ 

f Lh ar 1 ula ·ra 

' nln ll~ 
l ll 

i:-- th r f rc j u L lif -~iz . Th in l rani hu]a ru 1n r 
plat ~ at it adoral porLi n 1 ul p , in~ a la i n \\ · lu u] 1 ' l 
progr :-~iv ly, and . om olun1n lr p ul a in li ·at l ~ lh X 
lllc lo"cr lhird, lhfrlc n · hu1n: f plat , 11a~· 1 , unl ' 1, l 11! le \\arcl Ili <' 

uppcr parl th rc ar onl nin lurr n in Lh l ral [ l rlion : 111 w11 . 11 i. 
unu ual for u h irregularil l ur in c la h ltini. Fr11 1>111t•11lar . 
r main~ of ambulacra exi. L n r sic] . l 111 Ili d 11 1 • lt >\\ 111 f111J : lru ·-
lure of an ambulacral ar a. 11 < l lh ni > 1 in l ria 1 f alur f Ili : 
~ pecimen i the cxi ten of a nilal l lui' n la1 i 11 . . Tl i th n] f lh · 
apical di . c .,·et kno,y11 in lh ,' l :. Thi: g ·11Îlal i: ' r. 1 ' 1n111. 

\Y ide and from il iz an l : hnp \\ ul l i n<li l a : 1 11 r 'u a. 
u ·ual in ~P ialîz ty1 , f 

One f lh., n1 

yiuantea i ~ 

Fraip nt , 
within an 

l) • 

fig. 
hanicall 

f r 

a v1 w f lw 

pull d a arl. T\\o h lf-· 

1: 

i1 l rai 1 ul 
1 ul 

(1) I copied this figure in part in the Phyl geny, laLe 7, fig. 1. 

f l r ter 1 on· 
lh rininal f 
r f n 

b b r -
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I J 11 cr l h in l rambu] f . p f 
, k cl b fr n1 h i . f j cr Il r r 

frm 

r 1 rajp nt' figure i jn er Led , buL in a 
pr du cl a. l . l-fj O' , 10, Lh orj nlaLi n i 

l p l bottom rn ea ure 130 mm., therc-rr l d. Inl ram ula run1 A 

l A 
Tl' Xt-fi~. !J. - Prulcrociclari (Ji(Janlca, 

1 ra.\\ n Crom F mip nt' · I lat \ , fig. 1. ~aturul iz; '. llO\\' · inLeramlmla Tum wilh inlrocluc
fiuu autl clrupping out r column of plate , remnant of arnb ulacra and a g nital lat 

f r rai l ju l nalur 1 iz Th - inl rambula r 1 plal in thi 

11 L rn ' a rall and l l r lly t ' ard the ntr . Thi 1 of 

ur: j t ·L Lh f Lhal , 1 '" l fr 111 L h _ · t 1 i r 111 ' hi h 1 h y 
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ünbri at a api ally and fr n1 Lh nlr ttl \var . l' lhi li I f 
ünbri ati n n in int n al Yi w lh n1 lian 
narr w plat ~ l au th a j 11 l ' lu1nn Y 1 
_ t th a oral p rti n f inl ran1b ula run1 A a Hl 

nd :pin ~ repr ~ nt plat .. of the upp r id pla l r 
th in~jd . In int ra bula nu11 _ at a ut th rr id 
h · h· lun1n .. f plat th tw lfth 
thirt nth lu1n1 rirrinat far 
column original ~ t th 
colun1n of plat ~ a' a iI 
in conta t \Yith ar a .\ . 
place on th 1 f t iù f 
nite and ati...fact ry f r 
:::pec1e . 

lLU 11 

r rn \. Th i 
h "in r • r 11 ul · rai 

In add ition to th aboY ·in1 ., . r 

lumn 

\Yhich r pr nl th 111 r in1 rl c. nt kn l "n 
111 nHL' un1 YL il d whi h n1a.: w Il l ' i ut 

r ,g-ard to ea h. 

n · 111 •1· • i11 · • 
ri \Îlh a I'·" 

In the :Jiu ' l\Iar L LL lh r ar f n n n; lh 
n° 136. a ~P ün n m "hal l n~·a l ly lnn\ n ut. Il 
th l nger plan and 215 11111 . < l ri ·hl c no·] l th ~a 

ob:cur·l: . and inl r an bul a ra \\ilh . pin~. <'l '. \ 0 

:Jru ~ . np . z i>l. n ° 3332 j n in .. id \Î \\ fllll 
rolun1ns f plat .. in ne inlrrarr l ula ru111 an 1 al 
on of which how th f ur ln n , "hi 1 ar J 

in:iny . pin mea urino· ur l - inn . in 1 nr-lh. ~·o 

f Il ' Îll tr 

l \ 

,/i!J llll (1 

' Il . 
111 

( l i ll 

'" 1 \ 

nlt't l vj " . 

.flallen d and inj ur d by lj k n i ing, u l n l rl l. Tl. n1 n: 11rc· 
255-265 mm. in diameter. N° 132 i pr ti lly a rf l n . •11 in cl r.· il 
yj ew. It rnea ure. in differ nt plan 265-2,_7 n ni. in liniu ·l · 1·. '1'11 l 1111 1·11 

i in place and mea ure .. about 35 mrn. a r . 1 h r r nl f 
X0 146 a larg and om whal l 1~·a l l. li 1 rl·I L ·ei 111 11, i l 
, how detail . It mea ur 270 1 1nl. a ·r ·: i 11 1 h l >11n· r i I 
a ro at ri.o-ht anp·le t lh 1 l r 
J\ fJ 134, a very larrrc . p 
part an external m u l l 
,tipine are rr o . Il n a nr 
2u0 acro in l\ lh r lan 
ob cur · il 111 a ·ur b ut 225 mm. in 
a littl a ur . 255 m . a r 

1 ) 

at right 0 130 thi l tr, l Y I " a. . h n 
y th lant rn an clir tion f imbri ra li n 1 r a 111 , lal . Th 

ud ral fac of th lant rn i. r d wi lh impr .. i n: f fin : in , v hi l I 
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Ll _j ll L h b i1 Lh p ri.. L mal m mbran , but I ould n L 
uL 11 plal , a m o-nifi n L . p J im n n in d r al 

Ll flaL \\Îlh Lh a iddl . Th t L in 011 plan 
27 ll JJ1 and in an lh r plan 255 mm. in diam Ler. 

m. i11 <liam L r. i\ 0 143 i a r lali mali • 
155 ( uni rparl ) and n ° 156 r in omplel 

1 
r 1 7' t ,. idaris gi.gantea 

J 

a 

T xf.fig. 10. - J>rnterocidari gigantea KO'\I\CK, Pn , rus. I iég , no. 11, 31. 

1·awn from ·rai ont' lat \ fi . =>. ·atural iz . T\\' int m bulacra e n from within. 

with part f ambulacra. 

fr 1 n in th r u. :\Iu um th r r in th am mu m from 
14- ( oth unt 'rpart ) . Th ar , h " pecim n 

' r}lich fr n1 1heir iz pr bably b lono· t Proterocidaris 
ui.1ant a. y r n 1 u ffi i nlly w Il pr rY t l w tructural detail. 
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n th Ro l d Hi toir r atur lle d sid th 
r Yiousl - r d th r r lhc J 11 wi110· ·pe 'Üll n , ( l r t •r ·idlll'ÎS 

gigantea fro111 D n' . C0 7 , 7 B 1. G. 391 ( unt rpart ') fr 11 ll '· rri'>r' 

Pi tt D n' . Th in1 n i a n1bin ti n f n inl rnal ' i w f lh' ' ' ' l l'u 1 
and an iew of th · d r al i n fr ru " ' . 

mui. in diam ter in on plan and 1-0 1 11 

lh am . a111bula run1 ~ 110-, ~ lun n f 
ü1l ran1bula r h ' and pin a 
nl 'a ' ur a ut 35 111 n lan an l 
~~\ll} . _\"O 9 J. 3 j .' cl J11 'Jl j fi 
265 min. in dia111 t r ir 01 ' t l:m an n . 11 

lh uame. In part '' h r' Lit· d r:al r I< l ' · ar la kit 

ln ' ' 
th e 

Y'ntral plat 'n fr n c.b ' '.Th· au1b11la·n, a: i ·n lhi: 
.·pc i how litLl but. in r ar •a I\\ > ·t lunrn . ol' l hl' · 1r • · 'll in i llall'
area. El y "11 lun1n .._ or phl nr Yi . ilJl( ir 1 llL't't' i\l'I: • Il 1 ( l \ Il 1)1' 1 \ 1•! l' 

cul un n.:: in an Lh r ar a. \\ h 1 l ·.· lhan llll u ual r1111nl> •1 · ( f ·t 11111111 . i ·c• •11 

in an ü1t ran1bula uit' lil 1.-. 1 l r 1 ; hl litai ' 1 1· 111111· • 

ltunn n1 a y h y f t l 1 ' li 1 h lu 11111 

jn l xt-fig-.. 1h .:: in ~ iI thi ' 1, r< lit lit 1 \\ard 
c 

th' periph r.- a~ u ual. 1h prünar, 1 u l. n kn< th 
anù th ... e ndari ~ \Yhi h ar ·er,- 11u h JiI r. u 111111. l n th. 
Th~ nùapical and lat ral in1l ri ali n 
\ larg inl 'ra1nbula ral pl~ l ... 111 : i · n n1. 

Th lan t rn in pla n 
,' t 1ne" hat p n d ut by 1h 

_ -o 14 I. T . 391 fron1 
or th le t an<l h w~ littl i--

plane . 
( unterpart~) arri'r Pi ll 
295 n1.m. in diameter th max.imn 

i<l een from abo' e. Th 
of the dor al part een from l w ju l lik' th 
impre ion of the dor al a t f th ), n l Il'l i 
quite clear and how tw 

number of column f in t 
The primar~- in 

In th 11 ~ titnl 

gigantea r n w r _e -,n. 
. 1z th r-. ragn1. ntary. 

. t th 'e Lié th r 1 

'hi h i an .'\ri totle's l n1cr Li 
~Iu ' Jlared ou , it i pr bahl r th 

f 11 

p im n 
th tw 

1anl rn 

r 
i <Y} t 

;"°' 

r 

with 
il 

f 

0 1-
1 i Il 

l t 

111 

lir 

\ 
... l 

l . 
• 

1. 1 1 1 : t 

Tl 

) . 

n . . 

ter ridm ;. 
a f rr a 1 

f lt • 
Tlii 
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n 1n or al vie\\~ , 1nea~urino- 40 nun. acro the top,, and the 
landjno- erect are about 15 mm. apart on 

ln -pecin1en- of Proterocidari gigantea 
fr 111 • E 11 51 and E 11.5 the latter a counterp:ni . 
w{ hi Il \a_ purcha- d 0 : . iref~ 1912. Jt j _ a or_a( YÎe\Y 130 mm. 
in diarn ln art rh re the d r:al plate~ ar ranfin" are :eeu the imprint, 
or l h I lat r the yen Ira] id ..:een frJDl ah' \ . Th 'erlical heio-hL bel.ween 
th.. _ teri r of the dor..:al plaie- and the _-1 rnal imprinl of the ventral plates 
nwa ur Jnl · a f · millimeler . d m n 1.-a in~ i . ·treme flalne: - of the 
f J il a - {JI 1. h Hl 1 ' li" • an ntlacra in paii one of ~bic} 

ha lw Inn n plat" in a 1·11 -111 ·a. h • amln lacra are ob:cure bul one 
of lh· m 11 • - n n. ir \\id 1 .t lh"' I ·riphcry. ne yery "OOd inleram-
h11lac11nlt lm ••ppaa ·1 Il. ln h · · un uf plate- near Lhe periphery. One of 
111 • 1. 1 !! 1 in 1 • • 111 ,nia ·ra' 1 la t' n1 ·a u ·-- 6 n1nt. in \\ idlh by 5 mm. in hei"'ht. 
• 1 inh·1. 111hula 1.11 1. 1 · · n in .. ·cl ion m a. ure-- about 1 mm. in lhicknc .. 
· h · hui ·n h · ·11h -- ho\ f JUr balf-pyran1i - . and heh\cen the outer 

r l\ h half-pyran1· d the ÙOJ '31 tip r a toolh L .. een in place. Tbi.: 
d · a... ra l th - n in the -pcci -. Tl e couulerpart :E 11 5 ~how: 

l rua] 1nou f the plate-. ·hich. in E 11,51 are :een as the plate:: 
lheni_el -e.: . 

al 
The c nd p cimen fr m Denée in the Brili:h _lu .... eum n ° E 11 511 lnt3 

or - . iret in 1912. t i: a fine ... pecimen :een in dor:al viel\
in lace. Il mea:ur 1. 2 mm. in diameter in <lne plane and 

i..!hl an!!le .... to the :ame: :o il Ï5 practicall.- circular. The amhulacra 
1 ~arh· in oue area and ob::cu eh- in two additional area~. There are . . 

r lai : in a half-ambulacrum. Primary ... pine- mo tly radiale 
•1 i h ·1 1-- 1 --ual. Th -e 5pine: are relath-ely robu:t tape1· QTaduaU~-

1p Io mm. in JenQih. The :econdary pine are 
1 .; mm in len2lh. The Jantern li in place in the 

li lJt r -- iL do ~ai face. The ten hall-
·rami : -1an ·erlica!I: an • i 1 r. rn n ar lhe centre like the .::pok - or 
·h J ...... in~le halC-p,.·ramid on il do1 al face mea ur - about 12 mm. from 

1 pro imal Io il distal limil.:. 
ln the a o ·e ra ber lenO'fh.- con::ideration or the ·noll-n :pecime:ns of 

Prol rocid · gigan eu it i: :een bat the holot:p i from Loyers one 
in1 n i r m Yan -Bou ·i!!'Ile ,. and fhirt.--~L- ~ cimen arf" from Denée. 

,- an e.·lraordinan· ·ealth or ma erial for a Palaeozoic chinoid . . 
1 a . I li e. onl: h: .lelonechinu multiporu of ... t. ..oui: _r-:ouri. 

of ·hich peci a ITT"eal man .. · . pecimen: are known and b.- Lol)enechinu: 
Lac :ei a de-cribed in lhi.: paper l\-it h 45 pecime - recorded {rom Be rium. 

_·one of the .... p cimen: of Pro erocidaris gigantea een are ... ufticient .- clear 
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h wnin 

and lh 

ROBERT ÎRA JACKSON 

of 1h 

th icl a (1 96: 

iI t ra 
ral lat 

I h · 

Genus PI OLID ~~Ef< ll l \ TTIE . 

Pholidocidari · l\1EEJ< and \ RTIIE 1 1\. , 1 . 1 , l . 1l:3 . 

ul cra 
n lh 

in 

f the o· nu~ Ph lido idari n p lh g(\ I OI) p \ l . Ïf'f'C'(Jllfal'ÎS 1 
and \ - rth n ha~ b n d ri fr n1 1 h L " r :al'l>o11il'u·o 11.· ol' \111 ·ri ·:i. 

Four pc i on •a h fr m Ir land (1
) Engl::i1Hl {; ·rrnan. and • r·art< '<' 111. c 

hay been ù s .riu cl. but lh 1 t lhr an h..11 '' n ' r~ in · n11 l •I ·l .. 

Pholidocülari torn'- n i. p. n t. 

Plat , fier. ?· Plate X, fig. 3- . 

Compl t f rm f te t unkn ' n hul 1. Ar hul ·rl 1 
plalc l w, "id r round d tr nO'l · i il ri c lino· r l d h · a 
inedian eleYal d s pturn and LUT un <l .l y a larO' I ri liun : urfa '(' \\ ill1 
·c ·011dary tuber l , lh nun1b r f c lumn.· r ni il ulacral r lal ' irt 11 11 :I l ' 'Il 

unkn o\\n . Int ran1bula ral plat h .·ag nl 1 or 1 o l~ µ-u11n l . lhit'I, '- 11 ·11 11 µ·1, 
i111bri calü10· \Yilh p rf rat prünary lui r ·1C' a11 1 c•cnrHlar. l 11IH'rt'I • · or \\il 1t 
.'CCondaries only . Apparent} fiy r Î\ 0 11111111 r illl 1 1'\l tilutla Ta l i la i . in 
an area . Prin1ary pine mall l ul \\ t ll ·n al Ili• ha:· l<I •rin ·a 

urinO' up to ab ut 9 mm. in 1 n o· th. 
Pholidocidaris torna n 1 . 'h il· i 11 · u1pJ 1 ·l k1 \\ n fr in 111 ' I' 

<l e~cribed ·pecie in Lh l th' inl r n ula r l plat ar r J ru r ' 

(1) Dr. F. ~ . . TIIER (i9i , 1920), referrerl Protoëchim1. anc p stin fr m th 
Lower Ca1bonifer u f Ir land, to Pholido cidari anc p ( ustin ). Th h 1 ty f thi 
species from H k Point, County Wexford, lrelan , is in th ustin 11 cti n, n ° 4 1, 
Fre Public ~lu eum, Liverpool, where I saw it thr uO'h th kin n ss f th Ll' t r, 
Dr. J. J. imp on . A cast of this well pr s tv d and int resting s th 
Briti_h ?\Iu eum, n° E ii,732 and another in th Mus. . Z ·1., n° 
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ngular and th re j n cvidence of large adradial plales such as occur in Lh 
g n l, pe P. irregularis, a1 d in al lea l one other pecies . It is of inlerest a 
lh f ir t kno n ccur nce of lhe genus in Belgium. Also, " hile incomplele, 
il i r c plele than mo t malerjal of the genu pre iou ly rec rtled from 
E11r p an f rmali n . 

'1 h h 1 l pe l ich i in th Bru el Mu eum, 
1 h L \ ' ri nif rou , T urnai ien, T urn 1, 

n ° 64, 1. G. 3440, is fron1 
c llection Ryckh lt. The 
ciated but separate plale , n i. t f a f ragm n l r 

fjg. 3-5. Tl e l t r nt fa a r pr ented by photographs 
.11 <lra' in()' m b n arLi ·t fr r f , ~ · r l ' l ninck Plate X fio· 3 5 

' ' b. ' 

and f ] , l a, the interambulacral plates are 
llti k r urv d line n the ide of the 

rou econdary tubercles and are 
11 lly frorr1 the centre outward. A large 

li· a 1r nal l lal . in 1 h • nlrnl lumn of Plate X, fig. 3, mea ure 9 nuri. in 
''idlh ar l nun. in h ight. Tw rnaHer interambulacral 12.latcs in the upper 
1 ·l'i :il )f lat \ fig. 3 and 6 c, hav each a perforate primary tubercle and 

w 11 a econdary tub rcle . The e two plates probab]y r present 
a radial lumn, f r in P 1 olidocidaris irregularis the adradial 
U primar and econdary tubercle . As in thi vie,v, Plale _, , 
are thr e column ' hich may be considered median column , 

a r a nabl a urne an additional adambulacral column on 
whi li w ul make fi e column at lea t in the complete interam-

1 il ral area . f cour e Lhere may have been more than five. In the upper 

li 
id of Plat _, fiO'. 3 are thr e (perhap four) ambulacral plates. T\vo of 
lat (and apparentl · a third hiùden partially beneath the other t\vo) 

n 

ach with two por s eparated by a median ele ated septum 
a larO'e p ri podium. The e pore li near the right hand side 

i al f holidocidari . The are clo. ely similar to the 
Jal n 1n lat c: _ , fig 4 c. These se eral ambulacral 

l l i l , l . large ambulacral plate, . seen in Plate X, 
1 ~ the low ambulacral plates described. 

t d by an eleva ted median septum 
• r hi lar . ' rounded ambulacral 

il· r L v hat o cur in Pholido-
I le L.1 /IV, fig. 3 4) . 

ur m. ' J b 3.5 mm. hio·h 
in i alin · ad ral j rj ati n. 

f thi pecim n Plate X, fiO'. 5 6 b, we have a vie" 
nJ "ith th t p of fj O". 3, and th left ide 
tt m f fia. 3. On tlie 1 ft ide of fig. 5, a larrre 

am plat that in fig 3 i at the ba e of the ficrure 
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and e n from without. On thi r erse ide (Plate , fig. 5) th re are four 
columns of low, -, ide, nearly rhombic pfates, all showing strong adapical and 
lateral imbrication and all with econdaty tubercles only. The plates of the 
third colu1nn from the right are narrov er than the other and imbricat n 
one ide to the right, and on the other ide to the left, o er th plat f th 
n xt adjacent colun1n . Thi indicate that thi colurnn of narr ' "r pl l lh ... 
incdian olumn of the interan1bulacral area. 

ociated with the more con1pl t p in1 n ju t 
.. an1e catalogu number 64, I. G. 3440 ar a f w epar 
fi 0 · • 4 a.-c. The 4 c i an amLula rai plal co n id r d ab 
two interambulacral plat ·s in nta l Lh upp r pl te 
aJradial column ha a p rf rai rin ar lub r l \ ill 

'· ( 

ar - tubercle . The low r I lal' in arl l1i d 
The two plates in contact, fig 4 b h 'n r w 
a trongl - beveled edg on the "PI 
fig. 3 5, there i a prünary pin quil Ill[ !1·in 
incompl te dl tall but mea .. urin o- 6 1 1 II Th 'r QI'' ul thl' 
frao-mentar - primary pine . A numb r f fin r 1n ' th 
lono-e::-t n1ea ~ urino· 3.5 n1n1. in l no·th. 

In another lot at the Bru Mu eum n° 65 I. 1 0 fr 
Tournai there are ten prin1ar pine m unl d on a card, I 
\Youfd unque tionably refer to Pholiaocidari tornacen i . 
qui te tout wollen at. 1 h ba e, tap rin o- to îh i tal nd Il 
ITnely triate. The longP. t of th e pin om to a in p inl 
evidently complete. It mea ure 9 mm. in len th. The are qui h 
primary ... pine on the holot ~ pe and to th p1ne f Pholidocidari i1T gul ,., 
l\[eek and \"Yorlhen. 

In the Briti h ~fu enn1, n° E 9335 fr m tl u·n, i. in n , Tni 11 · 1111 i . 
A. . Piret oll ec li on , there j ao-ain a ri .. f l n . in . r lnl j, e l. : luul, . \\ )llt•n 
at the ba e, tapering to the di tal end l n ilnlinnll. 1 l'in l . lrinl" Th 1 n1fl'rs l 
of these ... pine corne to a fine p inl li tall Hl 1 ï ~ nlly 
inea ure~ 9 mm. in length . Th · l in · nr . in il < r 1 f la t 
and are doubtle referabl lo Ph /id ·idari · t rna n i . Th 
labeled « Oligoporu radi 1 » . li · ru i n t kno\v from 
ly do not belong to that · nu r ai other in the famil f th 

The holot .'pe f Plwlid idaris tornacensis i 
any other peci ~ kn ' ' Il. hH v r 
o·enu Ph lid i :lari:-; 1 au th r ar b th larg and . 
in1ilar t th kn wn jn Pholido idari . . . 1 h au 

ing int ram ula ral plates in median c lumn. b ar 
and plat "' of an apparently latr.ral column b ar 
tubercle and econdary t.uberrles. 

n ar l 11 

th a p r~ r le primnr. ' 



ln th Bru 
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Pholidoci<laris sp. 

Plate V, fig. 6a-6b. 

el Mu eum, n° 78, I. G. 3440, from the Lower Carhon1ferous, 
ll. de Ryckholt, there are two ambulacral plates, Plate V, 

plat . are relati ely large, rounded, m r or less elongate in 
6a m a ure 6.5 mm. in widlh an h i hl. The pores are large 

b l 1 Lh ''hi l i ery characteristic of 
fr f Lh l own in P. tornacensis 

pe ie , though qui Le likely they 
l 'i lidocidari.s irregularis (Phylogen , 

1) ulacral plate of the ventral side 
., r 1arg r 11t11 lh Th two ambulacral plate here sho~ n 

f h lidocidari . The ar of intere t front \li:c' a1" 1 r l>al I: \ •n lral 
·lii<'l'I a: : 11 >\\ ing Ili r n of th ()"enu at Vi ' 

Genus FOURNIERE CHINUS gen. nov. 

· t f aiO"anti iz m a urinO' o r 300 mm. in Jjametcr, ub pher idal 
or l w r in lif p ntaO"onall .r 1 b d in outline, the lobe corre ponding with 
ambulacral ar a and the intermediate :sinu e.., with the interambulacral area . 
am ula ra br ad with numerou erie.' of ambulacral plate in each area, 
int r mbula ra br ad \Vith man columns of small imbricating plates, numer-

u ... mall ~ pin ther i a po\verful lantern. 
F rni r hinu on ;-1 rount of it · imbricate plate and many column. of 

a1nhula ral lat i refera le to the L pide thidae. It diff r from other genera 
>f' 1 hr fa1n il in h jng a larO' num er of columns of interambulacral a wel1 

i1: >f ai il 11ln Tal Jal . In it gio·antt ·proportion it urpa e all known ea-
ur hir ., li ir g il an in f il forms i approached only bL-
/ ,. ter cid ri. . ÏJa l a. l r il arO'in it differs from all known reguJar 

hini. 
IL giv n1 gr t pl an1 1 i r markable and sup rb sea-urchin 

in h n ur f fri nù m r 'g 1r j r, . B., who through hi 
1 nthu i m nd kill ha a. u h a plendid collection r 

z I Echini fr m Denée. 

Fourniere hinu deneensis sp. nov. 

Plate IX ; Plate X, fig. 1-2. 

i O'anti ~ a- r hin f\\' O of th three kno,vn pecim n m ea uring OY r 
3 0 mm. in dinrn t r. T t apparently l w probably about a in thP R c nt 
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Phorrnoson1a, penta1nerously lobed in outline, the lobes corresponding to the 
ambulacral area and the int rmediate sinuse to the interambula r 1 ar s. 
The e lobe exi t only on the periphery of th te t, and are n t pr ù c d 
aùapically or adorally a· plication of the urface. Ambulacra ab ul th am 
\\id th a ~ the interambulacra, -v ith many vertical erie of m 11 p 1 g n f 
plal , uniform in character throughou t. The t o m di r lun n n t iff r 'H-

lialeù from other plate of the area a the are in m n f lh I al hi id 
_\.n1bulacral plate mea ure about 3 n1ni. a r . lnt r mb i th 
fourteen column of relati el n1 11 plal in ar . 
plate polygonal, c n e ·, in ri a lino· ad pi · 11 . n1 a ur 
acro both in h ight and widlh. i\ tub r 1 '" r n n th h 
parat rpe ha pin . b ul 4- . 1 Jn . A w rf 
Lhr e known pe in1en , in lh nu . h 
J r ~ al face. · 

The three kno' n p cin1 n 
Dinant » ( \ i é n inf·$rieur Y 1 a) 

The holot~rpe Plal I.\ i , in th 1u . 

1 1 1.11 ,, nrl 1· ! n ir d 

! 'pre ~ nting a .fragn1 nlar r unl rpar l n 
c.~rin· . 11° 140 i , now in the Mu . mp. Z ··i. n° 
='pecin1en n1aùc al the Bru 1 ~1u um, i in th 
Bcforc taking the phot graph f thi pccin1 n al ~ th 
:pecie the ou1line wa marked and the ar 1 ll r 
aid in differentiating part 1 o a t n c 'ntim t 
and photooTaph d wïth th p 1m n to n · a n 
n1ea urement . 

l 11. (• • 1 u rcd. c 11. • 

A : 11111 l I J 1 <· ; , 

n 
·la 

lll rif rjncr 

The outline of the t t i troncrl 1 obed on th p n her r ra li oll , n 
unique character for regular E hini. Plate ar ' nti n a gr 'H l p 11r l ni' 111 1; 

periphery except in area E 'h r int ranb la r(l 1lnl: l' l•nd lu llH1 li111il 
of the inu . Thi outer porti n th r f r r r ni · JnJ'•l' 1 t111 irnpr \ ·i n >I' 
the body from which plat h v . f r 1 h 1' 

\Vhile plate are vvantino· n i 1u h f lh 
holotype, the plate , bot.h n1l ulnl rnl n1l l inl r 
!o the periphery of th l l in 1 h ' 1 h r L"\ • 

fig. 1, 2. In all thr ~ i1n 'n th l t i 
lab of rock. 

The hol t: lat IX, though \ anting in part , i 
·how eY ry in li ali n f retaining th original f rm 
lant rn i ... l lm ~ 1 . actl in th c ntr ' f Lh 1 t 
n1ea ... ur n nt . Fortunat ly, the p im n ho 
th t ·~ t o that from it one can make a fair e timat 

n 
flall 

throuah ambulacral lobe J to the oppo ~ it interambulacral inu 
322 n1m. 

ul n Ll 
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n y the accompan ing tabl of m a urements, the average length 
f the Lhree a ulacral radii, J. B. and D, from the centre .of the lantern to the 

p riph r mm. Th a rag mea. ur m nt f th int rambulacral radii 

f 
i hin()' iz , 

il. Th . fig tr 

m lh f tl lanl rn t the limit f the reëntrant inu es 
ra 0 · pl n through an arnbula rum and pp ite interam-

a ur 321 mm. Th dia1n l r f a ir 1 Lhat ' ould fit 
f th b l ul 360 mm. ertainly an 

n , Lh r a-urchin, living or 
l ut 76 % life-size. 

From c ntr f lant rn t limit f am ulncr 1 lob J. measures : 182 mn1. 
140 inl rambulac1al sinus A 

t mbulac1al lobe B . 
interambulacral sinus C 
ambulacral lobe D . . 
interambulacral sinus E 

175 
139 
183 
145 

Th ar l il ral plat ar pre erved in part in area J, B and D, but area B 
1. lh ' 1 r l ( lat L ' ). In thi area B, h nl vertical erie of plate exi t 

l\ , n int rambulacra and C. The ambula ral plate are small, about 3 mm. 
1n diam ter and im ri al adorall r . The pore are about in the middle of each 

h ' n in pecimen n° 142 Plate X, fia. 1) . The ambulacral plate are 
p 1 a nal in form and no m .dian or other column tand out a markedlv 

iff r nl fr m lh ther a in man of the Palaeechinidae. Interambulacral 
plat are en in area C and E, Lut are best pre erved in area . The 
in livi ual plate are pol ro-onal convex, imbricate adapically and are mall, 

ut 5 mm. in h io-ht and widfh. Th width of interambulacrum a 
riph rall · i -7 mm. ' hich i al out the width of ambulacrum 

Th ! Janl rn i. n f th rno. t trikino- feature of thi pecimen 
111 lh f the te t and i repre ent d by the 

. ra id. all n f which are more or les clearly 
r i m l r a r : 1 li ,, 1, l rn j 7 4 mm. which, as all th part 

u l b . li l ·l . · l th original size in Hfe. The dor al 
f th h lf-p ramid fr m the pr i a] l the distal or peripheral limit 

am m a ure about 27 mm. Th r J. tr of the epiphyse cappinrr 
lh h lf-p, ramid but a plat in ar D i. v ry pr bly a mi placed epiphy i . 
Th 111 r limit f th half- ,rramid m a ur ah uL 20 mm. apart a n 

i 11. w 11 in ar a A t G. 
nd p imen of Fournierechinu deneensis from Den 'e M . Mared

n0 142 i h n in Plat _ fig. 1. It al o i seen in dor al view and while 
in mpl t and n t v r cl ar in d t il h w important point . The pecimen 

rf tl fl t m what di tort d that mea urement are not a 
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clo e a in the holotype. The width acros the ba of the pecim n a figured 
is about 240 mn1. From th c ntre of th lant rn to th limi t f ambula r 1 
lob . B n1ea ure about 128 mm. and to D m a ur - b ut 132 mm. n t th 
lin1it f an1bula ral lob F about 116 mm. From th nlr f Lh 1 nl rn L 
the linlit of interambulacral inu A mea ure ab ut 12"" mm. n 
bulacral 1nu e C al out 122 mm. and to E about 112 mni. 

n1ea urem nt of an ambulacral radin' i, th r for b ut 12"" n1m. n 
interambulacral radin about 120 n1m. Th p if in l l ulcJ 
theref ore mea ur thr ugh Gn ambula ru1n and 
::tYerage of about 245 mn1. It i rli tin tl mall r 
uot as stron a l r n1ark d a.' in l h h 1 L. p . } i 
feature deYelop d with ao· l' i L 

the area the an1bulacral an cl in l r 
centre to the HmiL of lhe l L ' 'h r · ar 
hololype . ln an1Lula ·ral area B D and 

int 

r lh 
Ill Ll ' 

lh 
a1nbulacral plal r a h to th lin1it r th 
$Illall "\Yith por in ab ut th n1iddl - f th lat 

: n lrnln Tn l [ lnl .. nn· 
nnl lh r ar al 1 al I\ ni 

colun1n~ in an area. The interan1bu]acral plat ~ r 
liinit~ of the inu .., e in ar a A and E. :Jian • 
1nca ' uring up to 4.:- or 5 n1n1. in 1 11glh 
an1bulacral and interainb ula ral ar · . Th 
alike. Indications of lhe lan l rn ar... bYi u 

I: 1 li 

.__ till a third pecin1 n of Fournierechinu l h 
::\111 ._·ée :Jiared~ou number 141 (Plat fiO'. 2 n -Ll ir l 
li f e- ~ ize) . It i qui te flat on th r k i appar lly l ral 
Y ie''" , and while nol Yer cl ar in d tail i t i c 111 pl •I P 

~pecin1en. It i quitc free from di t rlion. Th h . 1111d 

in lcran1bulacral inu e are clearl defin d but ar l a 1rr 1 111 1. tl< v ' I llH'd n. 
in the holotype. The 'vidth of the te t thr UO'h c nl ul. ·r11111 1 ntt 1 lh :i l 
interambulacrum G i 310 mm. From inl in 111 r Ili !t ni rn 1 lh 
lüni L · of the te. t in the everal ar a · lh 

• 
From centre of lantern to limits f int rumhuln ral in us measur sa ut : 15 lll. 

·u ula ral Io 1 

int ran1bulacral sinus 14 

ambul rcral lobe D 1 
interambulacral sinus E 14 
ambulacral lobe F 1 
interambulacral sinus 1 8 
ambulacral lobe H 15 
interarnbulacral sinus I 13 

ambulacral lobe J 150 
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Fr m th m "a u rC'rn n l. il i , ,en h w ery litt le di. tor+ion i .. L f r 
uch a hug p Lm n ilh 11 the rea jn place and ' ith th cbaracter 1 

imbri atin plaL . i · 1 di Lorli n indeed than "\: ould ofl n 1 e f und 
rn n . f L ch in Lhurid which al o ha e large t t and 

pl L IL i n fr m thP, m a urement gi en th t the a erage 
f th ral a bula ral r dü fr m th centr f lh lanL rn to the 

Jir iL f th L t i ab L 15 nd th averarr 1 ngtl of the e eral 

f 

1 radii i. a ut 141 Fr Lh m urement itresult that 
1 1 ul 316 mm. Th p cimen i 

r per f ctl preserv a 
n. ' he pecimen i not very cl ar 

1 u' l h pl l of the te t extend from ncar 
. ·\ n iderable n mber of spine e. i ·t 

ula ral area . They meas ure up to about 
h ' •nlral a p t f th lant rn protrude" from th mj dl 

t •. I ul n lru Lir an e made out. 
t" hir u deneensis fr m the « :Marbr . noir de Dinant », at Denée 

t r arka 1 · chinoid, and unjque for the hole group jn 
Y ral r p t . Th h lot ~ p Plate L ' , timated, uld fill an nclo in n· 

ir 1 m a riI 360 mm. in diam l r and a maller . peCJmen, Plate ' 
fjr.i · 2 w ul fill an enclo ino- circle m a urina a out 316 mm. jn djam t r . 
Thi crreat ize th reach oT ater proportjon than an other 

a- rchin ith r fo . il or livino-. The largest fo il sea-urchin of whi l 
T l av r c r i the Proterocidaris gigantea de cdbed in thi paper which 

1' 

J' 

Th 

up to 295 mm. in diameler. Of rccent form , Dr. H. L. Clark (1) 

n Echinus esculentu Linn. fr m Pl mouth, England, that mea ure 
• J11 t r and he a ' that thi i larg r than an other regular . .- .a-

l , the lar e t of th fle.· ible Echinothurid . . Aaa iz (2
) 

01na (Echina oma) hoplacantha W 
lhan 312 mm. jn diamet r, and h a that 

11c " 11 l i . La ter, ho' ever, ga iz and 
!hui iù , fJ ros(Jrna giganteu.m · nd Clark, r m 

i 0 

deneen i th ref r b 

a ure 320 mm. in diam Ier. 
recorded. Fournierechinu 
rd for ize. As regard 

ha in 1 al inu e , thi pecie 

(1) i 25, Catal O'ue f the recent s a-urchins in the collections of the Briti h 
Museum, p. iii. 

(
2

) 1. i ChallenO'er Echini, p. iOi. 

(
3

) 19 , lltf em. 111u .. C01np. Zool., ,.IV, Plates 83-85. 
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~ tand un1qu for all r gular E hini. In thi. r p t, h w v r, it can b on1-
pared ' ith man Recent Cl p a ter in which al o t a m re or le mark d 
l crree th an1bulacral area are ·t ·nd d a p riph ral lob , and th i t r-
mnbulacra e.·tend to the intern1 diat -· 1nu . Thi hara t r i p iall 
d Y 1 ped in Clypeaster europacificu H. L. 1 rl- (1) fr 
Pacifi . In F urnierechinus deneen is th 
plate in an ar a i · onl equall d in thi ' hara l r 
Jack on frorn the ba e of th P rn1ian . of l an a . Thi 
ha.. only three colum11 of plat in th int rambul r 
tiYel - mall the holol p 
Fournierechinus deneensi i 

in an interambulacral ar a. 
r 
f 

and i equalled only b H raft 
Carboniferou of Penn ·l ania. Thi~ l 
plate in an an1bulacral area. Fourniere 
in the holotype m a ure 74 n1n1. a r 

n 1: 111 '1'1 wl1i ·h 

ineasured in life by far th larg t lant rn kn 'ïl 
Altogether Fournierechinu d neen is with il 

n1aximum known numb r of olumn · f plat 
the interambulacra tand uniqu in al hini a an 
Yoh·ed form. 

The po~ e ion of thi e tra rdinar1 ·hi11 1~. \ùth th 
._ eri .. of Proterocidari gigantea and m n: th r ·hini fr 11 th 
Denée hould make the Mu ' l\Iarcù. u a JI ··a f r 11 1 ,. r 

(
1

) 1914, Jlern. Jlus. Comp. Zool., vol. XLVI p. 2-, Plal l' -1 1. 

v ltnl i 1 

n ur 1r11 
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DESCRIPTIONS OF PLATES 

Tl e dra\ ing of figure illu trating the text a in ert-cut , excepting text-
5, wer made by Mr. J. Henry Blake. The dra\ ing reproduced in the 

' r mad by an arti t f r the lat Pr f r d Koninck . The pholo-
d u d in th plat ~ v r b , in Henri Mariage, O. S. B. , of 

hba d Tar cl u , b lh h r at lhe « Musée royal d'Histoire 
natur 11 d B 1 iqu », . J. J f Tunbridge Well , or by Miss So-
latia f 

h \ n, the equence is from left to right, 
1 111 O' i wed from above, or dorsally, Plate VII. 

If 'i "' 1 fr n1 h l ' r ' ntrall r, then the lettering of area i from right 
l t l('f l , t r an ti ' l ' kwi · ', Plate III , fig. 3. The lettering of area, from A to J, is 
pun l a niall r f c nn~nience for de cription and ha no relat ion to true axe . 

PLATE I 

FIG. 1-3. A.rclweocidnri ' Urii (FLE.\ll G) 1. 5 

] 1 CG. 4. 

FI . r.: 

ri totl · lantern, Calcaire 'l o urnaisien, Tournai. (Coll. Mus. roy. 
d'Hi t. nat. de Belg., n° 49, l. G., 3440.) 

11 m. 1. ide iew x 2. 

1 w. 2. n frorn the oppo üe side, x 2. 

J1 IC. =i. 1' n fr m orsal view, x 2 . 

• 1 rc!wf'ocù/ari r•rt•i ( ü :TEJ ) . 12 

al air T urna1s1 •n, L-à- ieu, arrière Delwart. (Coll. Mus. roy. 
'Hist. nat. 11 lg., n° 51, T. ., 6 3 , a, b, c, d. Dental pyra-

mi s n from face view, inL'-'t al si e view and external side 
view, x 2.) 

. trchaeocidari propinqua sp . no 7
. 17 

alcair Tournaisien, Tournai. (Coll. Mus. roy . 'Rist. nat. de Belg., 
n ° 6, I. . , 3031.) 

Drawing of spine, life size and enlarged . 

Frn. 1rchaeocidari seto a sp. nov. . 11 
Calcaire Tournaisien, Tournai. (Coll. Mus. roy . d'Hist. nat. de Belg., 

n ° 7, I. . 3031.) 

r wing of spine lif e size and enlarged. 












































