
A REVISION 

ECHINOID G ENUS ECHINOCORYS 

IN THE SENONIAN OF BELGIUM 

The enonian of Belgium and adjacent areas contains echinoids as an 
important element of it fauna. During this time, this echinoid fauna, in turn, 
wa decidel dominaled by the genu Echinocorys. Although not strictly a 

enonian genu , Echinocorys is litll e represented either below or above this level 
and r ach d it maximum of abundance and variety during the Campanian of 
1 li r 11 nian. 

M . .I . Lamb rl (1) ha written a monograph an this genus, the principal 
ur ' f hi : mnl crial b in ()' the Belo-ian forms which form the bulk of the 
hinoid 1l Ii ) ll . of I h ' Mu ' ro al d'Hist.oire naturelle . 

Thi pr n L pap ' r i a r' i ic n f thi genus, which, although it does not 
e en tiall hangc lh rcc O'n iti n of d finite O'roups by the same characters used 
by Lamb rt, doc change con id raul th r lation hips of the species and varie
ti of the genu . The ba is for Lhi revi ion x i ·t principally in certain develop
m nt regarding our knowledge of thi gcnu in 1903. First, the collections 
which e i led in Lhe Mu ee royal d 'Hi toire nalurelle, at the Lime Lambert "\vorked 
on thi enonian genu , do not eem to have been entirely centralized, resulting 
in Lamber l' s not ac luall having had all the available material at the time . 

uch a con l usion i drawn from the fact that certain stratigraphic occurrences, 
grada tional r lalion hip bet-v een the more closely related form , etc., were not 

( 1 ) LAMBERT, J., E:tude monographique sur le genre Echinocorys . (Mem. Mus. roy. 
d 'Hist. nat. de Belgique, n ° 8 [in vol. 2l 1903.) 
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mentioned in his work, obviou bccau e the material wa nol in hi hand . 
econd, the writer ha attempted to lud all of the available Belg ian mal rial, 

and in o doing ha had the collection of the Mu ce royal d'Hi Loir nalurcllc, 
Cnirnr ity of Lieo·e, Ecole de l\1ine at Ions, niver ily of Louvain , and pri ale 
collection at his di po ed for tud . And even though the l\f u c ro al d Ili . -
toire nalurelle colleclions are b · far the large t and mo t complete in rren ral, 
con iderable different and e en tial material i Lo be found in the oth r mallcr 
collection . n example i the definite proof of the occurrcnc of E. vulgaris 
var . striata in the BclO"ian cnonian e Labli hed on Lh ba i of go d p cimen . 
in Lhe collections of the Ecole de Mine al l\Ion , undi puled example of ' hi h 
do not exi t in an' other Belgian colic ti n which the writer ha examined. 
Third, the collection of the l\Iu c · ro ·al <l'Ili ·Loire nalur ll hay been augm n
ted con iderably during th pa L thirt and th c addition g i c n ' 
informalion, especia lly on the ranrr of om ·p F urth, in i ' f t h 
addilional material the writer ha had al hi di po • I, rclali n. hip ' h II) 

different in ome cases from those propo eel formcrl , ha pr•. nl d tltrr . r h<•s 
Yery trikingly. And in pre cnling the c different inl rpr lati n , an all mpl 
has been made to eliminate as much a po ible all clement whi h might IH' 
purcl ' a matter of opinion. 

Becau e, as individual group , with cerlain pecific characler , Lambert ha 
already treated these forms rather thorough] , the writer ha allempt d her lo 
eliminate all uperfluous description, and ha emplo ed, except for three pccie 
on} ' line dra\Ying for illustration . fore delailed figure in lhe form Of 
drawing- exist for mo t of the form de cribed and Lhe one or two reference in 
each ea e will furni h the reader the be t and mo l readily acce ible fio-ur I r 
Lhat form. The e wrillen de criplion of thi revi ion are intend d mainly to 
point out the feature one a Lually mu tu e to di -Lino-ui'J1 a parti ular i : n· 
Yariety the unnecessary detail - beinrr entirely milled. R g. rclinrr th<' drnral' 
Lers which Lhe writer feel - are mo- t rnluable and r liabl in Ii' idinrr the •r 1l11 

into it - may rcprcsenlalirn aroup lhe-e will b und di: ·u ·. d lat r in lit l '.\.l. 
. lthouah :\I. Lambert ha- includ I th •r than 13 •Jo·ian i r lho 

which o cur in area - lo~ely adjar nl, th "ril •r i limitin rr lhi pap r lo lhc 
Belgian pecie- and those adja nt -uch a: th Limb urrr form whi h laltrr 
arc onlinuou- u -uall: into Bclg-ium. n' cxc plion i the in lu ion undc•r 
Lh di cus-ion of the early dcn'lopm nt of Lh a nu of E. gra e i and E. ulgari · 
whi h ar ancestral lo lh' Belaian ""'enonian form but d nol appear in lh ar a 
of B Jo-ium 

In making a Ludy of 1h 
r latiY lo lh' lal 'l' B laian form 

,. , jn n rt hcrn Fran 
k ju ' l ltl 'l' than th' 

nonian 

onia ian. 
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The conclusion s set forLh here, if inaccurate are not so due to lack of material 
or lack of cooperation from the variou s persons in charge of Belg ian collec
ti ons . The wriLcr has handled and examined in varying detail every spec imen 
m ade available to him in the collec tion s mcnlionned above . And in so far as 
they were physically aLle Lo do so, all Lhe curators have placed at his disposal all 
their materi al. 
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Characters of value in separating species and varieties of 
Echinocorys. 

The ba. i. fo r Lh sLabli . hm 11l of a . pc i houlcl be a reasonable one and 
morph ol g i al r a ther Lhan lra lig raplti a l. , ' in cc chinoids are subj ec t to con-
sitl ra bl a ri a lion , in view of m an pre cr v d deta il. , m an y species (a well a 
vari clic) cx i l who c difference arc unrca onaLly li ght. And often Lhc slra
Li rrrap hi p iLi on , if different from tha t of the type, ha played a large part in 
I he cp aration of fo rm ' hen lhc h ould doubllc have been included as r cprcn
la li c f · i Ling pccie ' it h a long range. 

In regard lo lh genus Ech inoco rys , it varie ty and overlappin rr of charac ters 
in Lhc group fo r c. one Lo certain artifi cial di Lincl.ions at Limes . But on the 
whole, Lh c are 0To11p cl here on Lhc ba i of natural m orphological difference . 
Oflcntimc the e diffe rences arc uch that Lhcy are liltlc accentuated in the Lran 1-
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li on f rms b tween two closely related specie or varie ties . And lhey do not 
p re cn t them s lve obviou ly until one ha the opportunity Lo compare the 
exlr rn s without ,ce ing the .intermediate or gradational forms. And in th e 
epara tion into pecie and vari eties to follow, som e explanat ion is required a Lo 

what exac t character have been cons idered as of primary importance in makin g 
the para lion. 

detailed di sc u sion , very thoroug hly compiled , of all the vari abl e f a lurc, 
of the gen us will be found in Lambcrt 's m on ograph , chapt er I , and for tha l 
reason i no t repealed here. But the ch aracters the writer has found Lo be rn o L 
useful in separa ting lhe groups, and the application of those characters are 
d iscu ed below. 

FORM OF THE TEST. 

The form of the lest , althoug h xtr m I nri nl I within th g nu , , 
unmistakable purely from the viewpoint f ll1 · rr nu. . 'omr I I· al>. · 11 • • o l 
any anterior illon , uperfi c ial ambulacra, cl J1 0'a ti n lh · np •x •t ., ar in 
combina tion uniquely characteri stic enoug h fo r the g nu . s not, 
according to his tatem ent on body form, con idcr il of g rea t, r uniqu a l11 ', 
in the epar ation of species . Perhap m ore fo r the epara ti on f vari Li , in 
he often u e purely thi s, a doe the wrilcr in di lin g ui hing ari elie . IL is no t 
m aintained here, that this charatctcr should land alone a lhe ole ba i for 
specific epara tion. But it is mainta ined , tha t it hould be o-i en it p roper place 
which i a fo llows. It is undoubtedly lhc principal g uide and i alway used a 
uch , af ter which , by a earch for other m orphological charac ter , one identifi es 

the form a repre en ta live of some pecie or variety. Then in ce it i a ·charac ter 
used to a grea t exlent always, one must reasonabl y admit of il tru e valu e. JI re 
it i con idered, in so far as thi s genu is concerned , as one of th p rin ipnl and 
m os t easily applied of lhe genus' variable character . 

In tudyin cr the body form, it is approached fr m three csst' 11ti nl dir • · ti o 11 , 
which together g ive a nearly complete pictur f t h ' tes t. (1) Th ontour f 
the tes t, which i it oulline taken from th reg ion of tit ' ambitu., or large t 
circumference of the tes t. This chara ter rnu , lb u d ordinarily with the lwo 
following, and i of no parti cular valu wh nu. d alone, except in a f w limiled 
cases . (2) Longitudinal profile t h . p irnen viewed from the idc. (3) Trans
verse profile, a vie' ed from the po, lcrior , or anterior for that m atter. Wh lh cr 
the transver e profi le i vi ' eel from anterior or pos terior ordin aril m ake no 
significant differcn e in the p rofile, but one (an Lerior) show lhe relati on of the 
mouth to the profi le, while the posterior show the relation of the an us lo the 
profile. 

Solel on the ba i of the above, one can di stin g ui sh consistently m o l of lhl' 
specie and vari e ti es of Echiocorys, but il does require a delaiJ d familiarity with 
Lhe g-en u an d all il forms. But fortuna tely , always for purpose of pos itive 
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verification, a number of other characters are often consistently attached to a 
parti cular combination of body form, and the um total gives the pecific value. 
The varielie are, for the mo t part, based on body form alone. 

Much unn e ar latitude in body form has previously been given to certain 
p cie , be au e there had been included, unfortunately, in that species rorms 

'hi h riahLrully belono-ed to another group . 
In oncl u ion for body form, il may be aid, a one examine the comparisons 

availabl her for ·iz and body hape, that in c rtain groups, or along certain 
line , thi ize and . hap of the Le L is c n i Lenlly imilar and reasonably close. 
IL mu L be called nee ar il a group r mblan , becau e it includes usually 
a number f diff r nt p ie and ari Li . On this basis one can recognize 
Lh e prin ipal ar up 

1. Th· ni u r u1 r. mall and medium sized foms; 

Th• mar,Jinat11 -liniburgicus group, which obviously includes the 
•arl i r ari L striata of vulgaris; 

Th rnarginatus-subglobosus-ovatus group; 

4. The marginatus-gibbus-oviformis group; 

5. The conoideus group; 

6. The brevis to ciplyensis o-roup; 
7. The belgicus o-roup-variable but with a persistent imilarity usually 

ea lo recognize . 

AMBULACRA. 

For p cie lhe ambulacra are u ually limited as a criterion, but for groups 
ll1 ar qui l u eful. In the fir t place, all the ambulacra of a particular speci-
111 ·11 ar • im ilar. In the line of conicus-like forms, the ambulacra are furni hed 
"i I II 1· 1111d •d r . . ln arli r form uch as E. gravesi and extending into 
Lh • maryinatu.s and /J1·• i · Jin , the pore are more linear, while in conoideus 
Lh ar ' id l pa· d; in /J Loi us njuo-ate and in amaudi conjugate, widely 
pa d and bliqu J In o far a th > riter is able to determine, there are 

arndual n i L nl hanO' in lh ambu lacra thoughout the evolution of the 
ppli al i n mu t b mad for a parli ular pecies or variety after one 

ha pr d t hi ali fa Lion that lh hara L r i p r i Lent for the form, and as 
u h i a hara ler ' hi h can onl be applied in me ea e . 

APEX. 

Th am i lru f the ap x a for the ambulacra. In the o-enu a a whole, 
Lh · ap x j L pi all elono-at d. IL chief variation is an accentuation of thi in 

m p cie or group ' hich appear to be con i tent. It is most often apparent 
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in the di lance paratina the po t rolateral and anterolateral ambulacra. 
nfortunal 1 the detail of the ape , are often difficult to tudy on the Belgian 

pecimen due to the work of the small Vioa . 

PERISTOME. 

In hape, ize and position the peri tome i u uall con i lent for a p i 
but unfortunalel i often the ame for another pe ic or for a ' hol o-r up f 
specie . On the contrary, in some ea e it aric Loo much ' ithin th p ie . 
There are exampl e wh re one var ia tiou , that fit po ition i unique. In the 
variet quenstedti of pyramidali it i lo a l d unu uall far fr m th ant ri r 
norder . The amount of p ri l m ial cl pr i n Lh l ' r urfa e em Lo 
be a more u eful variation than il hap , iz r p i Li n. 

PERIPROCT. 

The po ition of the periproct appear lob mparali u ful but iL iz , 
and ometime it , hapc, arie too much ' ith the iz f indi idual . F r I h 
mo t part it i elongate! oval in hape, and il principal ariati n fr m Lhi i 
toward a broader rounded oval. s rco·ard izc or h ape, on i lent o-radual 
ch ano-e between different group arc not er apparen t. But Lh re i a liltl 
more o-radual or progre i c arialion in it po ilion for the o-enu a a ' hole, 
as for example, a gradual migration from bar 1 inframar <Yinal to di Lin tl y 

en tral in po ition. It po ilion then i of fir t impor lan e. But it mu t be 
u ed a a character ' hich , allhough applicalbe Lo th di Linction of one- p cie , 
ma be of no u e ' hatever in the di Linction of another. 

TUBERCULATION. 

Within the genu as a whole, the ornam nlali n i imil r a l 
worthle even a an acce or character in p ifi l •rminati n. nal 
u es can be made howe er and the c ar t ,' m1 lifi d b the con picu u ly 
tuberculate lower urfacc of E . con id u . Thi haract r i mark d and 
tent for this one form. E . vulgari i mm nl Lated to po e thi 
but doubtle on account of nfu i n ' ith conoideus. 

When dealino- with Lhi parli ular genu , it i n ece ary t u ea um total of 
characters with bod ' f rm a the principal guide. A idc from body form, ach 
individual group ha lher unique charact r whi h appear in Lhc ambula ra , 
apex, peri tom periproct or tuberculation. But, the fact that one of the 
acce ory chara Ler may be u ed to di tingui h one sp cie , variety r o-r up , 
i ah olut 1 no rea on' hy it may have a unique form in anolh r a c. Thi i 
the rea on for the' riter' tatement that an division of the germ into cliff rent 
pecie and varieties mu t be, in part at lea t, artificial. 
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DESCRIPTIONS. 

Class Echinoidea d'Orbigny 1851. 

SUBCLASS ATELOSTOMATA POMEL 1869. 

Peri tom e depriv d of j aw , or with nl imperfect or temporary ones . 

ORDER NODOSTOMATA LAMBERT 1912. 

SUBORDER SPATANGOIDEA AGASSIZ 1840. 

Te t bi la teral, peri lome var iab le, often lab ia te but always without phyllodes; 
plate of po ter ior interamb ulacrum developing a pla tron on ventral urface; 
periproct without con tact ' ith the apex in the ad ult. 

FA:-.llLY A TANCHITIDAE A. GRAS 1848. 

Apex elonga te, plastron m erido terne; ambulacra no t pelaloid, or only sub
JH' lalo id. 

Subfamily Holasteridae Lambert 1917. 

\mbula ra comp · •<l f bip rifcrou plate . 

TRIBE ECHINOCORINAE LAMBERT 1917. 

T . l o id ; peri tome rcniform; homogeneou ambulacra; per iproct infra 
mar<rinal. 

GENUS ECHINOCORYS BREYNIUS 1732. 

T ' ' l o o id ' ilhout trace of anterior aroove; amb ulacra imi lar and formed 
of \ ar iabl l •p p re in certa in different aro ups; elonga tion of the apex variable; 
p ripro l almo l ah a a narrm pointed oval, var ing in po ition from near 
marainal lo inframara inal and en tral. 
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Echinocorys vul garis var. stria ta LAl\lAR CK (Ananchytes) . 

Pla te 2, figs. 1 a-d. 

Echinocorys vulgaris var. lriala LAMBERT, 1903, J!;tude monog. sur le genre Echrnocorys. 
(Mem. Mus. roy . d 'Hist. nat. de Belg ., n ° 8 [in vol. 2], p. 53, pl. 2, fi g. 1. ) 

Thi va ricly of v ulgaris i present, but quile rare in Lhc Cr laceo u, of Bel
g ium. ·when Lamberl described Lhe Belg ian Echinocory s in 1903 he had from 
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FIG. l a-d (1). - Echinocorys vuLgaris var. striata. (a) contou r (b) transverse profile 
(c) longitudinal profile of a form from the rai e de Triviere at Frameries, figured pecim en 
Ecole des Mines at Mons (et) longitudi nal profile of another specimen from the Crai c d 
St. Vaast? at the same Jo alily, figured specimen Musee d'Histoire aturelle, Brussels. 
The latter is the a.me pec1men as discussed by Lambert and the same for which a re 

given other figures here in the form of pho tographs. 

Belg ium, onl · one very poorly pre erved specimen indicated a coming from 
Lhe Craie l. aa t al Frarneries . In a igning this pecirnen Lo vulgaris var. 

(') Figures natural size in this and all subseq uent illustrations . The distortion n ted 
in ome figures is usually an eccentric character of the individual and not due to deforma
tion by pressure. 
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sll'iata h e c pre ed some he itation. The writer ha been able to locale in the 
collect ion at Mon (Ecole de Min e ) two almo t perfec tly preserved specimen 
of thi form\ hich leave no doubt as to it occurrence in the Belg ian Cretaceous. 
H wever, the c two pccimen. are labcled as coming from the Craic de Triviere 
al Framcri . lthou n-h the original specimen cited by Lambert, Mu ee royal 
d 'Hi L ir nal 1rcllc, i doublle vulgaris var. striata it i not t pical. It is 
p . ibl that it\ a. a oung form. It re.emble lightl the later forms which 
ar . from str iata. nd the pecimen, even th lJO"h labelcd as St. Vaast and . o 
trea ted her , might have po ibly come from th Craie de Triviere as explained 
later . 

The vari t stria ta i hara l ri d prin ipall by a very large, extended base, 
rd r. and an I va l d, but 1 nO'atel flattened ridge-like summit. 

f Lh I nn- itudinal profile i not abrupt and differs little from 
tit p . L ri r , I [ . Th )a ll r l pc i allcnualed towards the peristome formin g 
a hlu11l \.I •1HI d n Jn conlour elonga te, constricted po teriorly and in 
Iran.' ' •rs I 1· fi l th flank are declivitou and the angle between the ba e and 
flank . harp a in it laler relative marginatus. The apex is often elongate as in 
rnal'ginatus. 

P ri tome mall, tran ver e but broadly oval. Periproct a broad oval loca-
l d bar I ubmarn-inal. The pla tron i a littc prominent locally around the 
periproct but the 10\ er urface i er flat even flatter than in marginatus. 

0 c RRE CE : Craie de aint-Vaa t? at Frameries; Craie de Triviere at Fra
m rie. 

In reO'ard to the occurrence of thi form : E. vulgaris and it varietie , of 
whi h striata i probabl the more imporlant, occur commonly in the lower 
. 'c• 11 n ian f northern France, a ociated e pec ially with Micraster decipiens. 
Tit "c• r •lali n ha b en tudied in the collection at the Univer ity of Lille and 
liav h • •n ·~a rnin d in Lh field. The e ame rock , th~ lower part at lea t of 

f Mi ra ter decipiens do not appear in Belgium, that is 
f Lli n ia ian. The first Belgian Senonian is the 

aa L ' hi h app ar till l I I nn- l lhe uppermost Coniacian. ee di -
1 pm nl f Echinocorys f r further detail . 

urr n e of triata i c mparativ l important in view of il 
lrali oTaph and it an e lral r lali n lo the re t of the Belg ian 

E hino t it occurrence in BelO'ium nc mu l ay it comes from Fra-
m ri ' i l bolh the raie de t. Vaa t and raic de Triviere, in the 

n O'l meratc . nder uch conditiQn confu ion 
aa t indication for the Mu ee ro al pecimen i a 

in Lh writ r ' opinion. for the two fon pecimen from the 
Tri i' r 11 l d and lab led b M. Cornet and the \ r iler ha more 

onfid n in Lh ir r liabilil . Th origin of the 1u ee pecimen i le erlain. 
But , h lher il do or do not appear at that le el in Belgium, it exi led 
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in north rn France during the cl position of ro k contemporan ou "\: ith the 
t. aa L and may have later migrated into the area of the 11 golfe de fon » 

<lurino- Triviere time. uch a conclu ion explain the' riter' own opinion that 
it doubtle i , a far a Belgium i concerned, a raie de Trivicre form. nfor
Lunalel one i. unable accurate! to evaluate old mu eum label '\ hen there 
ha exi led a po ibilily of error. 

Echinocorys marginatu GoLnFu (Ananchyte ari t ) . 

A.nanchytes tritttus LA IARCK var. marginata GOLDF , i 26, P etref. Germinae, p. i46, 
pl. 44 figs. 3d-f. 

Echinocory ovatus var. marginala LAMARCJ<, i9 3, ELud monog. sur 1 genre Echino
cory . (Mem. Mus. roy. d'Hist. nat. de Belg., n ° (in vol. 2], p. 72, pl. 5, figs. 3-4.) 

clequale detailed de criplion air ad pu d b 11 f 
repeatina here the detailed spec ific haracl r . Tit main 
extent of variation in the profile, onlour and iz f lh nd t I oinl 
out the connection which Lhe e character , of certain o-r up f inc.Ji iclual , ' itl1in 
the pecie , hm ' ith.laler pecie . Il i ' ell lo point out a a n i L nl hara -
ler, that the apical Lem i commonl elongale in form f Lhi p 
e peciall ' th~ t pical form such a the large fr m with the flat ummit fr rn 
the Craie d'Oboura. Thi elongation of lhe api al Lem i imilar lo E. vul
garis var. striata and throw the anterior and po Leri r ambula ra noti eabl far 
apart. 

On the ba i of profile, contour and proportion of the le t, four principal 
group of indi idual can be recoo-nized a de cribed below. Repr etitative of 
two of the e groups have been figured before but profile of a-11 th 
given here. The true repre entative of marginatus, that i l a , th 
on the life line of the specie are characterized b a d finil l flnl bn ilh 
angular border, or w:ith a traight, omelim pr J ling ant n r h rd'r. 
The e form are included in the two follm ino- o-r up an<l an b n i<l r cl a 
the typical repre entatives of the p i . 

A group of individual , for lh m l I art mall form (50-55 mm. l no-; 
45-50 mm. wide; 40-45 mm. hio-h) '\ ilh a pr minent p terior carina. The 
lono-itudinal profile ha a o-ratluall r ur d po lerior lope, but an abrupt anl ri r 
lope and the apex i lio-hll ant rior. The e form are of the t pe of oldfu · 

but the averao-e i common} more pointed at the ummit, po terior carina more 
prominent and anterior border less projecting than in the type fio-ured by 
Goldfu . Thi o-roup eem to be mo t clo el related to the probable ance Lor, 
E. v ulgari ar. striata Lamarck and therefore can rea onabl be reo-arded a the 
mo t primili e group of the species. It i the mo t rea. onable ancc tor L many 
of Lhe Belaian L pe a de cribecl below and from that viewpoint a ume a v ry 
important po ition within the genus a a whole. Its relations paleonlologically 
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which connect it Lo a vulgaris var. striala-Iike form on the one hand and to other 
later repre entativc of the genus on the other, are further substantiated by the 
fac t LhaL Lrati graphi cally it i promin ent in the earlier divisions of the chalk. It 
i for example a quite important elem ent in the Echinocorys fauna of the Craie tlc 
Tri vi"r , ntinue in importance in the Craie d'Obourg and diminish es Lo a 
rela li el in ignificanl position in the later Echinocorys faunas. 

0 
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a 

c 
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____ o __ __ 
FIG. 2 a-d. - Echinocorys marginatus. (a) ontour (b) longitudinal proflle (c) transverse 
protlle or a specimen from the Craie d'Obourg; Ogur d specimen Musee d'Histoi re Natu
relle, Bru ·sels (I. G. 6435). the same pecimen Ogured hy Lambert (d) longitudinal profile 
or the Goldfuss marginatus, an example from the Craie de Trivillre at Harmignies; figured 

specimen Musee d'Hisloire Naturelle, Brussels. 

The nd group are d m e-like and mmetrical in lon a iludinal profile on 
th urfa , althou o·h om Lime the ummit port.ion i a li ahtly flattened 

d or and po I rior lope abrupt and the outline or onlour of the 
o al with often a Lendcnc to> ard the de elopmen t of a gentle 

·arina. Th aroup well repre ented b Lambert' s figured specimen ( ee 
f igur 2b abo e) . 
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Th lu I nToup ·or indi iduals are different, but only in o- n ral form , 
fr Th y are p rf ctly valid members of the spec ies, but have been 
mi -tuk n at tim f r entirely different species, becau e they repre en t variati n 
whi h nluall l ad, almo t imperceptibly, into entirely different pe i 

Indi idual of variable size but distinguished by the abruptl eleva ted nalur 
f th ummit. elected representatives of this type grade almo t imp re pl ibl 

into marginatus as the ancestor and subglobosus as the conlinuali n. Th 
xample of thi form arc very common and hav been mi taken for gibbu and 

e n for ovatus, to whi ch latter the are ance tral Lhrough subglobosu . Th 
base of the te t in the e form i flat , but the m aro- ins are beg inning lo l I.h e 
t pical rnarginatus angular ity ancl th ant rior border in a t pi cal indi idual i 

e f 

FIG. 2 e-f. - Ecll.inocorys marginatus. (a) Longitudinal profile of the type toward 
E. subglobosus (b) Longitudinal profile of the type toward E. gibbus. Both specirn n 
from the Craie de Triviere at Harmignies and both in the Musee d'Hi toire atur llP, 

Brussels. 

beginnino- to curve slightly inward toward the mouth but lb I I pi cnll 
retracted a in E. gibbus . 

The la t group of individual i. 

ancestral to that species. The hm 
ilar I !J. gibbu and app ar L be 

f Lh r lra I d ba cl ara -
teristic of gibbus but have not a • I a quir d il' o-ibbo it and till m ainta in 
the m ore abrupt flank of marginatu . 

In pite of the aria l o-r u Echinocorys margiuatus is di Linet a a p ci 
and after one ha. b fami liar ' ith the group a a whole they all hav an 
almost unclefinabl marginatus l k wh ich is a combination, or Lh um Loi al f 
the follm ina haracl r : oval marginal periproct, angular bord rs, va l 
(somewhat p inl po leriorly) contour, elevated upper urface pr p rti nal I 

width and I natb ( xpres ed in percentage on the ba i of 100, th r lali n f 
heiaht, ' idth ancl length will be a proportionate compari on a repr · n I ] by 
the e figure , length 50 percent; width 45 percent; height 40 perc nl). 
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OccunnE 'CE : Craie de Triviere, Craie d'Obourg at Harmigni es . The Craie 
de Tri icr ho' Lhe earlier development of the species as a whole, with limited 
repre en La live of Lhe differen L groups; while the Craie d'Obourg furni shes a 
very abundant occurrence of all the margina{us type, as well as many transition 
form leading Lo later different species. 

Echinocory~ ubglobo us GoLnF (Ananchytes). 

Ananchytes slriatus {sp cimen) subglobosum GOLDF , 1826, Petref. Germinae, p. 146, 
pl. 44, fig. 3a-c. 

Echinocorys gibbus var. subglobo u LAMBERT, 1903, Etude rnonog. sur le genre Echino
rys. {Mam. Mu . r y. d 'JJi L. nat. d B lg., n° 8 [in vol. 2], p. 62, pl. 2, figs. 7-8. ) 

Th f thi pec ie i an exceptionall large form with a 
: 11bg-lc b(. , I \nl 'd l L, 'hich contrary to the Latement of Lambert, for the 
pe ·ie: in B l()'ium, do n l recall exactl the gibbose character and retracted 

bn of E. gibbu but how about the ame retraction of the ba e as E. ovatus 
and almo l exact] the ame amount of globo ity a the latter. Its relationship 
' ith ovatus i extreme} clo e and one can select pecimens grading almost 
imperceplibl , one into the other. 

The le l i hiah, ubalobo e and relatively hort anteriorly-po teriorly . It's 
anterior-po l rior horlne i lhe ole factor from which some of its individuals 
can b di tinaui hed from il direct de cendant Echinocorys ovatus. The upper 

urface of lhe Le t near the apex, i often rather abruptl elevated into a point 
"hi h in parl tra e it oriain back into a aroup of Echinocorys marginatus, and 
011 llH' olh r hand into E. ovatus, althouah the conic or pointed ummit of Lhe 
lalf(•r· i. 11111d1 IC':. abrupt, Lh flank pa ing inlo the ummit gradually. The 
amhula ra an• \\id , . lrai lit an Iona a in ovatus. 

Th p ri ' l m i: mon Ion"' I lran than that of marginatus and 
than f r atu an<l i , <l · r •: : d I than ovatus, more than marginatus . 

Th p ripr l al · i inl rm dial in :hapc, a hort broad oval. 

B l\\ ' n p ie r b lw n a 'P and il arierie , which grade into 
a h th r Lh Jin ' drawn al any parli ular p inl ar n aril arbitrary, often 

T mak an di tin lion or rea onable classif ica
d n to om ext nt. But it i nece sary to 

r"lanc.l, that with om E llinoc ry a in other aroup of inv rlebrate , one 
n unl I '.' many ~p im ns ~ int rrn dial in chara ler that it i practicall 

imp s.s ibl f r th b en r d Cinil l ' l onvince him elf that th form belongs 
t Lh ' I' erlain ~ P i ' r vari L . uch e ists between the pecies 
ubgl b u atu an lh vari l ' fonticola of subglobosus. 
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FIG. 3 a-c. - Echinocorys subg tobosus. (a) contour (b) transverse profil e (c) longi tudinal 
prot1Je or a specimen from the Craie d'Obourg a t Harrnignies, fi gu red specirn n Mus~ 

d'Histoire Naturelle, Brussels 
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d 

F'IG. 3e. - ame, longitudinal 
pronl of Lambert's figured spe
clinrn , craie or l\laga ( ouvel-
1 !I), Lumbrrt collP lion. 

F'JG. 3d. - Echinocorys subglo
l!osus. Longitudinal profile of a 
specimen near ovatus from the 
Craie d'Obourg at Harmigni es, 
figured specimen Musee Royal 
(l'HiRtoire Naturell e, Brussels. 

e 

) 

C RRE 

in th rai d 
abundant in Lh 

E : Thi ubo-l bo c pec ie ha a fm primitive repre entati es 
Tri i' r in B l o-ium but i common, and at ome localitie even 

rai e d Obouro-, pecially at Harmignie . 
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FIG. 4 a-d. - Ech.inocorys subg lobosus var. f onticota. (a) LongiLudinal profile or Lambert's 
tlgured specimen, Campanian or Tercis, HontarMe, Larr;ibert collection (b) Tran svers 
protile (c) contour (d) longitudinal pr"Oflle or a specJmen from the Craie d'Obourg at 

Harmignies, figured specimen Musee d'Histoire Nalurelle, Brussels. 
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Echinocorys subglobo~ms var. fonticola AR Aun. 

Echinocorys fonlicola AR AUD, 1897, Bull. S. G. de F. 3rd ser., vol. 25, p. 680. 
Echinocorys gi bbus var. fonlicola L AMBERT, 1903, Etude monog. sur le genre Echinocorys. 

(Mem. Mus. roy. d'Hist. nat. de Belg., n ° 8 [in vol. 2], p. 63, pl. 3, fi gs. 3-4. ) 

A maJl g roup of indi vidual occur in lhe Craie d 'Obour O' in Belgium which 
ar ac ll like Echinocorys font icola rnaud a de cribed and figured by Lam
b rt. Bul lhe e indiv idual are no t uffi ienll ommon or different to be any 
lh in g bul a vari e t and a careful c mpari n h ' lhem most closely related to 
E. subglobosus and n ol E. gibbus. Th ha imilarities with E. ovatus also 
bul lhe n e l reta in a up rfi ia l r ' mblan c lo E. marginatus which brings 
lh m n ar r l ubgl bo u than Lh la l r ovatus . They r epre ent a small gro1;1p 

f indi idu a l ' h hara I r ar m what intermediate between the largest 
I Ji,. n argi 11nl11s an I E. subgl bosus. 

Th f rm f I h I l i more evenly rotund in appearance than subglobosus, 
I h ni .· i Y nl r unded or fla ll en ed , commonl not at all abruptly elevated 
a in ubgl bo u . The po lerior lope i m ore decli vitou than in subglobosus 
and th r i om Lime de eloped a po terior carina like the Obourg marginatus. 

lh r chara ler remain the ame a in E. subglobosus. 

Occ RRE • E : Thi pecie ha been found in the Craie d 'ObourO' at Harmi
gn ie , i r pr nled b onl a fe\ form and i r elatively insignificant except as 
an inter tin()' combina tion of E. marginatus and E. subglobosus character as 
de eloped in the Craie <l'Obourg. 

Echinocory ovatu LE KE (Echinoryte ) . 

Ecltinocory ovatus L AMBERT, 1 3, Etude monog. sur le genre Echinocorys. (Mem. Mus. 
r y. d' lli t nat. d 0 I ., n ° 8 [i n vol. 2], p. 69, pl. 4, figs. 6-7. ) 

Thi f rm fair) mrn 11 in th Craie d 'Obourg of Belgium cannot 
inl rpr I d lhan a · in ()' directl from E. subglobosus. 

n i l ' nll larg , hi I and al lime , as in Lambert's figured 
im n , alm t pointed in th r O' i n f lhe ap but <Yradually o, not abrupt 

a in ubglobo us. Th ub O'lobo il inh rit d fr m E. subg lobosus per i ts but 
du lo n iderable lonO'alion of th t t and the common 

d t ri or arina. The ba e i fJat , the anterior 
b r littl e r etraction, almo t non in lhe majorit 

f ind i idual . 

Th 
in p 

Th m i v r laro-e lra~ r 1 oval and wide anteriorl -po teriorl . 
a ted on the 10\ er urface but i near-marginal 

mbula ra ar lar<Ye, lon o- and prominent a in E. subglobosus . 



a 

b 

c 

FIG. 5 a-c. - Echtnocorys ovatus. (a) contour (b) transverse profile of a form from the 
Craie d'Obourg at Harmignies, figured specimen Musee d'Histoire Naturelle, Brussels 

(I. G. 6312). Same specimen fi gured by Lamber t. 
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The repre enlative of thi specie in the Belgian cretaceous as described and 
fig ured b Lambert included. form s which here are considered as belonging to 
another group. The pecimen fi a ured by Lambert (pl. 4, fi gs. 6-7) i the true 
reprc entative form of the group considered in this paper as E. ovatus. Lam
b rt' fi g ured p c imen (pl. 5, fig !'. . 1-2) is E. humilis, and although the latter 
d have a faint re emblance in an terior-posterior upper surface profile to 
E. ovatus, it lack entirely the other characters of the line from which ovatus 
m t c rtainl eem Lo have come, and the um total of it characters place it in 
an lher wholly different lin e of development. 

The individ ua] of ovatus ar on i L n Ll large, and there are some really 
g igantic pecimen like Lh n fi O' ur d b Lambert. There is some variation 
in the upp r urfa nl ur l ul Lhi. g r up ao-ree with the large and elevated 
t p f L k and ldfu .. fnid w 11 but cannot be defined to include the 
mall r f rm , hr r rib d a E. humilis and Lambert' s surbaissee form of 

E. humili ,'. Th e ta ll r a r . J w rand maller because they come by that charac-
1 r· a. ' II a th r , thr ugh inheritance from an entirely different line than 
[ r du d Ft;. ovatu . The line from which E. ovatus came is consistently elevated 
and ubo-1 b e beginning ' ith primiti e type of sulJglobosus in the Craie de 
Tri i r and extending throuo-h the Craie d'Obourg with E. ovatus. Certain 
per i tent charac ter often g i e a group re emblance, (1) such as that stated 
abo e, (2) a for Lhe mall to m edium ized group near conicus and (3) E. brevis 
and it later relative . nd al lea t with these three named groups this 
re emblance i Lriking and per i tent. For the most part it represents a simi
larit in the um total of ize, contour and profiles. 

: E. ovatus i found in the Craie d 'Obourg in Belgium. The 
idual to ' hich thi pecie i re tricted here do not occur above or 

el. 

hino ·or i b bu L AMAR CK (Ana.nchytes) . 

Echinocory vulgaris d'Orbigny, 1 3, Pat. fran ., Terrain cret., vol. 6, p. 62, pl. 805, fig. 3. 

Echinocory gibbu L AMBERT, 1903, ELud m n g. sur le genre Echinocorys . (Mem. Mus. 
roy. d'Hi t . nat. de Belg., n° ~in vol. 2], p. 59, pl. 2, fig. 6. ) 

E hino ory gibbus i ommonl confu ed with me other forms which 
h°' a Ji o-ht r traction of the ba . For exampl e, a form which belongs to a 

o-roup f indi idual of E. marginatus (di cu sed with that pec ie) i commonly 
mi ta,k n for gibbu . ' ell om e individuals of the large globo e ancestor to 
E. ovatu whi h a hown m a e ·bibit .a little inward curve of the anterior 
bord r , o- j in o- a li aht appearance of ba e retraction, are often mi taken for 
gibbu . The Lru gibbus ha a relra tion of th~ ba e which is complets and di -
tin Lall around the bord r, ' ilh a reall accentuated retraction anterior! , and 
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the gibbosity or inflated character of its flanks i unmistakable by its extent and 
its high position. 

The true E. gibbus varies some in ize but is commonly $mall to m edium. 
The flank are distinctly swollen or g ibbose and viewed in longitudinal profile 
the an teri or part of the tes t di stinctly overhangs the base, with the apex thrown 

0 

a b 

c d 

FIG. 6 a-a. _:__ Echi nocorys gibbu ·. (a) contour (b) transverse profile (c) Longitudinal 
proltle of a specimen from th rni e d'Obourg a t Ha rmignies, fi gured specimen Musee 
d'Histoire 'aturelle Bru l (I. G. 6435) . Same specimen as figured by Lambert. 
(d) Longitudinal protlle of an early type gibbus, from· the Craie de Triviere at Harmignies, 

figur ed specimen Musee d'Histoire Naturelle, Brussels. 

toward the an t r ior and the posterior slope mu9h lower in profile than the 
anterior and omewhat carinate toward the periproct. Jn fact, viewed in 
longitudinal profile the test appear as having been pulled anteriorly at the 
expen e of the ba e. The extent of roundin g of the bor<l rs between the ba e 
and fl anks is such that the:.lowet surface appears slightly wollen on each ide 
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f Lhe plas lron a in Lhe form E. conicus . In transver e profile the greates t 
width i w ell above I he ambiLu as a r es ult of Lhe gibbose, inflated flank ( ee 
fig ure 6 b). 

Lambert ha allach ed Lo lhi group a larg~ number of varie ti e , many of 
which at pre enL een to show cl oser relationships w ith other species and in some 
ea e eem be L trea ted a separate spec ies . 

Lambert' vari e ty turrita do ubtless i om ewhere along Lhe line gibbus from 
marginatus . But the umm alion of it character , at lea t for I.he rare forms 
whi ch occ ur in Lhe Craic d 'Obo urg, place il a a marg inatus of the group ances
tral Lo gibbus. uffi ien L form do no t c, i L in Belg ium at lea t to establi sh 
po ili vc connec ti on a nd il a n I . Lb regard cl a one of Lhe numerous combina
ti on whi ch nd d blind! and f whi h w find no further trace. 

,cu rnrn CE : Ech ino orys yib bus i typi cally a Craie d'Obourg species but 
a f " primitiH' fo n m d ' lop ' cl a t lhe Lime of the deposition of the laLter part of 
lh Cra ie d Tri\ ii• n •. Th la tter a re rare and the exact line of distinction 
h I w n I h ' Ill a nd th crro up of marginatus which g ave rise lo them is extremely 
d ' Ii a t ' and d ublle can n ever be applied with certainty . 

Echinocorys gibbus Yar . oviformis LAMBERT . 

Echinocorys gibbus var . ovi formis L AMBERT , 1903, Etude monog. sur le genre Echino
corys. (Mem. Mus. roy. d'Hist. nat. de Belg., n ° 8 Un vol. 2], p. 6i, pl. 2, figs. 3-5. ) 

Thi form , rare but di tincl, i a Lambert states an exaggeration of the type 
gibbus , but iL h as om e charac ter whi ch relate it to another form . For instance, 
a fa ir l per. i Lent ch ar ac ter , which hows it elf as the forms are presented here 
in L11 ir volulion , i the m a tter of elevation in proportion to length and width. 
0 11 Ilic rn u i11 lif lin e. Lhi. ch aracter seem to change little and slowly, unless 
Lh r<! i: : hown m en r achment of the character of another pecies. In thi 

th • irnpl • inl rpr ta ti n i Lhat the variable form is intermediate, 
f und r nrl al wn . I h w pr dominantly the characters of one of 

Lhe rela li u h i m . L rt a inl lh case with oviformis . It lacks the 
a cenlu a l d g ibbo iL f fl ank and lh I va t cl nature of gibbus, but the base 
, p iall to' ard Lhe anterior , i re lra t d . pi cal tern, ambulacra , peri s-

1 m ar all gib biis-like. Heig ht, r ela ti on f len g th lo width , periproct and 
upper urfa e profile (lon g itudinal) are like E. brev is. 

Oc RRE CE : 1o L hara Leri tic in the Craie d 'Obourg in Belofom. It 
ha be n it d from Lhe Crai de Triviere, but mo t of the e latter individual are 

f an cnlir 1 cliff r nt g roup a arinate form which belong more Lo E. b,l'ev is 
be a u, i l i lm and ha a m ore rotund (higher apically) upper surface. The e 
indi i lual nlirely lack Lh c ' Lreme elong ation of contour characterizing 
E . gibbus var. oviformis. 
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Lambert' s o·vifomi is before Lhe writer is labeled Craie de Triviere bul could 
pos ibly be from the Obourg which appears al the sam e local i t.y . The la tler 
s ta tem ent i based on the fact that the individual ·which have been called 
oviformis in Lhe Craie de Trivi ere are nearer lo brevis , and Lhe writer is unable 
to find another spec imen like the type in the Craie de Triviere, while Lhey cl 
occur in the Obourg. 

0 
b 

a 

0 

c 

FIG. 7 a-c. - Echinocor ys gibbus var. ovif ormis. (a) contour (11 ) ln111 r p r· 111 
(c) longitudinal profile of a fo rm from the Crnie d Trivi n' Y nt ll orml gnl s, flgur d 
specimen Musee d'Histo ire Natu relle, Brussel (1. J. !i lG2). am sp Im n figured by 

Lambert. 

EchinocoQ limborgicos LAMBERT. 

Echinocorys ovatus var. limburgicus L AMBERT, Hl03, Etude monog. sur le genre Echino
corys. (Mem . Mus. roy . d'Hist. nat. de Belg ., n ° 8 (in vol. 2], p . 75, pl. 6, figs. 7-9. ) 

The pr in ipal di Ling uishin g charac ter of lhis form are it. flat ba 
extended ant rior border and oflen carinate po Lerior. The e charac ter wh n 
traced to their mo t logical orig in , lead us back int o Lhe m all marginatus o f 
Lhis am e L pe. E. limburgicus is no t common in Belg ium al all , and al Lhe Lim 
Lamb rt de cribed it (as a vari ety of ovatus) he did not make an y re fer 11 ce Lo il 
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o currenc in Belg ium but cited it from Limbourg . There it is known from the 
Crai of Maga pumilus (equi alent of ouvelle ) . The specie doe occ ur in 
Bela ium bul n l until th e lime of Lhe Craie de pienne and here it i. a ociated 
with Lh variabl E. belgicus . 

Th l t of lhi pec ic. i low, with a very low profile (longitudinal) which 
1 p m r arad uall po t riorly, l picall abrupt anleriorl but i om etimes 

alm t mmelri al from the apex in bolh direction . The ba e i fla t, pla lron 
pr minen l, border anau lar ' ith a proj Lina ba The pos terior is usually 
exl nd d and ofl n car inale and ev n p inl d in m individual . The peri -
lorn i ver lig hll y ubp nlaaonal in rn r pr entalive , but is more often 
a br ad lran v r val. Th p ripr l i al l round. When oval i pointed 

n Lh l ' r end. lL i 1 a l d r n ar lhe po lerior margin. 

0 
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0 
FIG. a-c. - Echinocory limburgicus . (a ) longitudinal profile (b) contour (c) transverse 
prol1le of a specimen from the Craie pho phatic of Ciply at Ciply, figured specimen Musee 

d'Histoire Naturelle, Bru els. 

l w 
upp 
marginalu . 

r 1 
whi h ar 

11 i 

c n iderabl in ome character , its flat base, 
unmi lakable and con i 'tent. It low 

lin O' ui . h il a. ii m the imilar but earlier individual of 
Th indi idual fr lh rai de Cipl are ver low and represent 

lhe nd pr du l f lh lin a nd th e are as ociated with other 
l pina l ' ard E . belgicus-lik f r a mentioned below. 

imporlanl b au e of it onn Li n ' ilh the la ter E. belgicus 

Lina fr m th iewpoint of il a ociali n ' ith rlain other form . 
·i l al erlain le el ' ith E. belgicus, E . ciplyensi 

and a arnaudi . The haract r of all lh f rm. are often 
inl almo l to o-i e up an ' all mpl to dra' line of 

di !in ar indi idual whi h d f pe ific id nlifi ation 
x pl n whi h i pur E . limburgicus a it occurs in Limbouro-

d n l h ' thi am a o ialion n r intermingling of charac ter . 
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Occ RRE 'CE : E. limburgicus occ urs in Belg ium onl in the Craie phospha. 
li e of Cipl y ( picnncs) . In Limbourg it is common and characlcri Li e in the 
Craie of l\Iagas pumilus (Nouvelle ) . 

Echinocorys limburgicus var. duponti LAMB ERT. 

Echinocorys duponti L AMBERT , 1903, Etude monog. sur le genre Echinoco ry . ( [em. Mus. 
roy. d 'Hist. nat. de Belg., n ° 8 [in vol. 2], p . 81, pl. 6, figs. 3-6 .) 

The test i elevaled , evenly rounded on Lop wilh lhc p o tcri or lop m re 
gradual than the anteri or , r ecallin g lo a faint degree thi am c, bul m ore 
pronounced charac ter in lim bw ·uicus. Althouo-h n ol c ited or known a yc l from 
Bel o-ium, the vari e ty doubllc~ will cvcnlu all be f uncl in thi s area in Lhc r a ic 
de 1ouvelles . One specimen whi ch recall s in parl dupont i i. h f r Lh ' riL r , 
an d come from the No uY clles a l Harmi g nic. Thi ~ la tt r indi idual 1 · v r 
badly crush ed but ils liniburgicus affinili c a rc ea ii s 11. 

a b 

0 
FIG. 9 a-b. - Echinocorys /imburgicus var. duponti. (a ) longitudinal profil e (b) transverse 
protile of a specimen from the Craie of l\l agas pumilus ( ouvelles) at Galoppe (Limbourg), 
tigured specimen Musee d 'Histoire aturelle, Brussels (I. G. 42 5}. Same specim n fl gur •ll 

by Lambert. 

Occ RREi'iCE : Craie of Magas pumilu a l 
bourg, and p os ibly in the Craie de ou 11 

al pp and '1 n ak n in Lim
r B lg ium al Harmignic 

Echinocory limburO'i u va r. peronicu HAGE ow (Ananchyte ) . 

Echinocorys peronicus L AMBERT, 1903, Elude monog. sur le genre Echinocorys . (Mem. 
Mus. roy. d 'Hist. nat. de Bel. , n ° 8 ,~in vol. 2], p. 83, pl. 6, fig . 10.) 

Thi vari et i ch arac leris tic enough to be easily r ecogni ed pur ly on the 
basis of it b d form. But in n o other important charac ter doc it differ from 
lhe pecie . It i hig h er than limburgicus , com e to a di Lin e t p oint in the 
region of the eleva led apical system but ha the flat ba e and ang ul ar border o f 
linibu rgicus and d uponti. The shape of the p eriproc t is oflcn round, a in th e 
fig ured specimen, and recall a little a character shown in the e tremcly cleval d , 
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ni c variation of belgicus. Clo ely related lo E. limburgicus var . duponti, 
b lh bein o- little remo cd from the common ance tor, it recalls very clo el the 

nl ur of that ariel . One ar ialion in the body form of peronicus sugge ts 
a clo er lation hip' ilh the pointed E. belgicus to the extent that the latter may 
a luall b an intermediate t pe. This would offer the very lrong po sibilily 
that lh oni or pointed belgicus wa earli er than the average or typ ical group 
of indi vidual and that it wa ancestral lo them in lead of E. ciplyensis. There 

n traligraphi or morphologi al data whi ch exi l at pre ent lo prove uch 
a tatcmenl, however. 

mor 
al 

rai d 
wnin th 

ll \' 

rai 
in B lo-ium at Heure-le-Romain, but 
lagas pumilus ( 1ouvellc ) in Limbourg 

lt . phati f ipl come two forms which are very interes
Lin g . Thr ' nr rlainl , predominated by the characters of pero-

' -

FIG. 10 a-b. - EchinoconJ limburgicus var. peronicus. (a) longitudinal profile (b) trans
verse profile of a specimen from the Craie of i\lagas pumilus ( 'ouvelles) at Heure:le
Romam, figured specimen Mu ee d'Hi toire 'aturelle, Brussels (I. G. 4285). Same specimen 

figured by Lambert. 

) t th '11'' m 11li n d h re be au e they how mo t di tinctl certain 
n lo e to the conic E . belgicus and the 

rm ' '" untl th o-r up of individual which it repre-
plain d al Th • lall r eem to relate to no further 

pm nt. nd it illu lral a r mm n c urrencc in thi genu , where 
an un u ual r frcaki h form d lop , ma b r pr . nl d b a f e' indi idual 
and m l pa out f the pi ture enlirel ndino- in a blind alley o to peak. 

Echinocory bel 0 fou L l\1BERT . 

Echinocory belgicu LAMBERT, i 9 , ote sur les Echin. de la Craie de Ciply. (Bull. oc. 
Belg. ol., n• ii, p. 43, pl. 4, figs. 9-10.) 

Th r ar in lud d in lhi pe ie a it i defin d here a group of form · 
, hi h, alLh ugh r markabl on Lant in ome character , ar in hape, height 
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and e peciall long itudinal profil e. For the mo t part, in pite of Lhi variation , 
they all how the general specific resemblance easy lo recognize in spite of body 
form . Lambert (citation above) and in hi Monograph (1) ha given excellen t 
de cription but to the writer il seems he selected for figuring a pecimen with 

b 
a 

0 

e 
d 

0 
FIG. 11 a-d. - Echinocorys belgi cu . (a) Long itudinal profile (b) transverse profil e 
(c) contou r of a form from the Craie pho phatic of Ciply at Ciply, fi gured specimen Musee 
ct 'Histo1re ~aturell e , Brus el (I. G. 51 1). The more average type of the pecies (d ) longitu
dinal prol1le of thP holotype of the spP ie , Musee d 'Histoire ·aturelfe, Bru sels (Mu ee 
Xo. 25). For the profile or the extremely pointed type see plate I illustrating the evolution. 

a test of a type neither charac teri tic of the group he intended Lo illu trat , nor 
common . The writer has been able out of numerou collections lo find on ly 
one other like the type. It mu l be stated that eldom doe one find man indivi-

(
1

) LAMBERT, J., Elude monographi que sur l e genre Echinocorys. (Mem. Mus. roy. 
d 'Hist. nat. de Belgique, n° 8 [in vol. 2], 1903.) 
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dual with identi ca l body form , but there is a m ore average type. The eleva tion 
i often c n picuou and is at leas t apparent even in an average specimen . 

TI r pre en La live of thi spec ie , exclusive of the vari ety pruvos ti 
de cribed later, though variable do not warrant or need separate treatment. 
But it it ncce ar lo define the specie wi th a certain elasti city to include the 
Lhr c principal types . Below are de cribed the features common to all three 
bod L pe wh ich fall in the main group and thi s i followed by a bri ef diagnosis 
of ach et of individual . 

E. belgicus is ch aracterized throuah all it r pre entatives by a flat base, 
cleva t d ummil wh i h i u uall m r or le conic, angular borders and 
g raduall lop in o- fl an ] . Th onl ur i br ad ly oval , broad anteriorly and 
con tri t d Lo a blunt p inl p l ri rl . The longitudinal profile is coni cal , 
u uall y mm lri al fr m lh ummit to' ard the anterior and pos terior but 
variabl in l yali n and in d a r a ho' n below for differen t group of indivi
dua l . Th ' nlral ' urfa i marked by it somewhat depressed appearance 
an l lh ' ull r la k fall ' llin g or fullness o characteristic in many species of 
I h "' nu . Th pla tron i harply, or angularly, et off from the general plain 

f th I w r urface a in limburgicus and ome of the earlier marginatus. The 
ambulacra are marked b prominent p ore-pair which a a rule are slightly 
on juaa le and imilar to tho e of E. ciplyensis. 

The peri tome i. little depre ed, transverse and broadly oval ; periproct 
larae and almo t circular in hape, located ju t submarginal below the blunt 
po lerior end of the te t. 

Three t pe of lonaitudinal profile et apart three groups of individuals 
within the pecie : 

(1) Th average t pe a figured here (fig . 11 a-b) which has an eleva ted 
sub ni al umrnit v ith the anterior lope more abrupt than the po terior and 
ro 1111d<•d o r fu ll . I p . and flank . 

(2) Th <• holol p " hi rh i Jo, , ubconic at the summit, flattened anterior 
and p L>ri r store · and flall 11 d flank · (fig . lld} . 

(3) n xlr •m l •l valcd f rm, harp] conic at the summit, with steep 
ant ri rand po I r i r I p (in l no-itud in al profile) and teep flanks. (Profile 
of thi · t p hm n in Plate 1 illu lralina th lution of the genu ) . 

Thi ariable pe i lhrouah it ambula ra, I w r urface, peristome and 
p ripr t i mo t lo el r lat d to E. ciplyensis. ll d ho' ever , through the 
p int d indi idual and peronicus ha e a po ibilit of a relation hip with 
E. limburgicus . 

the Craie pho phatic of Ciply. One pecimen 
pienne ju t belo' . It can roughl be aid to 

pienn . Occa ional specimen are found in the 
oll Lion from the raie de ou elle of Limbourg but the are not o common 

a in the pienn e of Belgium. 
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E,chinocory belgicu ar. pruvo ti n. var. 

Plate 2, fig. 2 a-d. 

The lest i ]ow, ummit flattened or lightly convex, fl ank thin and ven l 
and regularly de li vilous lo the base . In ide profile Lhe anterior lope i abrnpl , 
ummit bare] convex, po lerior lope o-raduaL There i a po l ri or no f rmcd 

above the periprocl which i about the le el of Lhe ambilu . The base i quit 
fl at, the pla Lron barely howino- -cep l n ar Lhe p riproc l -..vhere il becom . 
prominent and furni she a con pi cu u Llin o- for th p riprocl. The p ri L m 

is subcircular as i the periproc l, Lh tall r irluall m aro- inal in po ilion. Tlt c 
lower urface of the test lack Lh e prom in nl Lub r ul a l i n ft n f und in 
belgiciis. 

The ambulacra are narrow and n earl lrai o-ht, th p r - a ir 
e peciall - near Lhe apex . Toward the ba e Lhe por fa pair 
quite irreo-ular in their relation to each o ther. Th pair ha I h • 
pore inclined in the region of the ambilu , the inner pore mu h l -.. Lh ' 
outer_ All the arnbulacra are alike . The apical tern the ame a 11 

belgicus. 

Thi form i quite different and ma rep re ent a n e-.. pecie but \ ilh one 
pecim n, although il is perfect, the writer doe not feel' arrant din doing more 

than de cribing it a a variet of belgicus with the latemenl that it em 
different enough to be a species and later more example ma \ arrant trea ting 
it a uch . 

Occ RRENCE : Craie de Cipl at Cipl ( pienne ) . 

Echinocory lata L i\IB ' TIT. 

Echinocorys conicus var. lata LAMBERT , i 3, 11:Lud monog. sur le genre Echinocorys. 
(Mem Mus. roy. d 'Hist. nat. d B lg., n • [in vol. 2], p. 67.) 

This tall conical pe i -.. ith flatten ed ummit, i ver clo e to vulgaris and 
i directly related to th ari L striata of E. vulgaris . ome form ar almo t 
symmetri cal in lono-itudinal profile with declivitous fl ank and ano-ular bord er . 
Others are att nualed posterior1y toward a carinate t pe a in the variet 
fastigata. The lower urface is fl attened a in striatus and ha none of th 
swollen appearance of conic us. The flallened ba e i broad and the con Lour f 
the form i a hort broad oval. The pecie re emble a 1 ittle the small arly 
t pe of marginatus which was evolving probably from striatus in Lhe ame b ds 
and the common ance tor would account for the similarity. 
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a b 

FIG 12 a-b. - Echinocorys Lala. (a) conlour (b) longitudinal profile of a specimen from 
tile Craie d'Obourg at Harmigni , ngur d SJ ecim n Musee d'Histoire aturelle, Brussels. 

3t 

i n l rar , nor i it abundant but it i frequent 
1· la li' I im rtant. lL occur in the Craie de Trivi ere rarely; 

'ra i d' bouro-. 

E hinocory lata ar . fa tigata L AJ\IBERT. 

Echinocory conicus var. fastigata LAMBERT, 1903, Etude monog. sur le genre Echino
corys. (Mem. Mus. roy. d'Hist. nat. de Belg., n° 8 [in vol. 2], p. 67, pl. 3, fig. 5.) 

Thi ariet i marked b ' the general profile, flat ba e, extended anterior 
bord rand el at ion of lala but differ in being ver attenuated posteriorly and, 
in om p cimen , the po l rior exlen ion i o marked as to cau e the pos terior 
l pe of the longi tudinal pr file to be gradual rather than steep. 

Th l pi al form i not common, but the group i well repre ented b many 
iodi idual ' hi h grade almo t imperceptibl on one hand into the ance tral 
lata and n th ther into E. lamberti . 

a b 

FIG. 13 a-c. - Echinocorys Lala var. fa ligala. (a) Longitudinal proftle (b) contour 
(c) tran ver e protlle of a pecimen form the Craie 1t'Obourg at Harmignies, figured 
sp elm n, Mu e d'Hi toire aturelle, Brussels (I. G. 6435). Same specimen figured by 

Lambert. 

: Th ari t f tigata i r trict d to the Craie d'Obourg and 
m f lh r pr nlali e kn ' n ar fr m Harmi o-nie . 
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Echinocorys lamberti nov. pee . 

Plate 2, figs. 3 a-a, 4 a-a. 

Echinocorys conicus var. minor (form tronquee) LAMBERT , i903, Etude monog. sur le genre 
Echinocorys. (Mem. Mus. roy. d 'Hist. nat. de Belg., n ° 8 [in vol. 2], p. 67, pl. 4, 
fig. 3; pl. 5, fig. 6.) 

Thi ver comm on Obourg species cann ot be better d cribed than b a in n· 
that it ha charac teri Lies ' hich place it interm diate beh· een conicus and 
f astiga ta. 

In longitudinal profiJ Lh L L i tall but not o 
« wollen » as in E. conicus . Th . ant ri r I p j lik 
declivitous and a little retracted l ward Lh ba ; ' hil lh 

a b 

harpl coni al nor 
tha t o f conicus, quit 

l ri r , l p i m r 

FIG. 14 a-b. ~ Ech.inocorys iamberli. (a) Longitudinal profil e of a specimen, neotype, from 
the Craie Michery (Yonne), neotype of E. conicus, profile from Lambert's flgur , Lambert 
collection ( Ii ) longitudinal profile of a specimen from tlle Craie d'Obourg at Harmigni , 
tlgured specimen Musee d' Histoire aturelle, Brussels (I. G. 6435). am p im n flgurt>tl 

by Lambert as E. conicus var. minor. 

gradual, with the development of a bluntl p int cl l t ri r w hi h i r 
prominent. The apex is large and pr min nt n n f Lamb rt ' fig ur d 
specimen , but this character i n t r 'n il t •pi al f th O'ro up . The ap x i 
ordinarily not so angular nor x lr m l r pr min nl. It i ommon l imil ar t 
the .development attain d in th ap x f fastigata . The p cim n fi O'ur d b 
Lambert in hi fiO'ur 6 plat 5 i m ore t pical. The ba e i flalt r than in 
conicus but 1 o than in jastigata . The lower urfa e i conicus-like but le 
inflated exc pt wh r the prominent plastron i wollen. P ri tome and per i
proct are th am a for the general conicus type, peri tom mall and broad] 
oval tran v r ly, p riproct a narrow elonga te o al. 

Thi type ' hich represent the end product of the lata lin 
di tinct from either conicus or jastigata to be treat d pe ificall . It 

uffi ienlly 
Lr m e] 

common, and it characters are quite per i lent, e en as r ga rd ize and g n ral 
shape. 
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Echinocorys lamberti, it must be realized, varies some but within a limited 
range. For e ·ample, th e pos terior is often very prominent, more so even than 
in fastigata and often n early pointed; some more closely resemble conicus in thi s 
chara L r; but all in all the form is so much smaller than the true conicus, flanks 
much le inflated than the latter, and never shows the extended anterior border 
off astigata. The pec ies is here defin ed to include the variat ions from the type 
hown in fi O' ur 14 a (and in pl. 2, fig. 3) to the extrem e type or end product as 
hown in fi O'ure 14 b (and in pl. 2, fig. 4) . Thi latter is the type which some

time xhibit the ver promin nt apex. 

Occ RRE cE : Th pec ie i common m the Craie d'Obourg, e pecially at 
Harmignie . 

E hino GA 1z (.Ananchytes). 

E hinocory co11irn L MBERT, 1903, Elude monog. sur le genre Echinocorys. (Mem. Mus. 
r 'Hi L. nat. d Belg., n ° 8 [in vol. 2], p. 66, pl. 4, figs. 1-2.) 

T II ni al form, with inflated ide , swollen ba e and a blunt, very weakly 
arina l po terior . The inflated appearance of the sides extends very high, and 

0 

b c 

FIG. 15 a-c. - Eclltnocorys conic11 s. (a) ntour (b) longitudinal proftle (c) transverse 
prottle or a pecimen rrom tll ra l d ' b urg a t Harrnignies, figured specimen Musee 

d'Hi toire aturell e, Bru el (l. . G435). am spec imen figured by Lambert. 

Lh upp r urfa f lh le t in the reg i n f lh ap · narrows to a point rather 
abrupll Th ' oll n ba e and rounded borcl r ar m r e lrem e than in any 

f th n ar r lal cl form . P ri tome a horl broad lran ver oval ; periproct a 
narr w l ngitudinal va l point d at. lhe end . 

Thi la ll ni al p ci i fir t repre ented in the Craie de Triviere by 
indi idual mu h Iara r than rdinaril encountered in the Craie d'Obourg, 
, ith th upp r urfa in lh r a ion f the apex les narrow and le attenuated. 
Th l p fr rn th raie de Trivi r em to retain ome of the character of 
an an e lral form and how a p ibl connection with E. gravesi. This Craie 
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d Trivi\re form i o-J bo e, ' ith the inflated character extendin g 
than in the t pi al conicus. Th re is little attenuation of the apex. The ri o- in 
f conicus are difficult to trace ince it differ much fr mall primiti e t p 

It ccm t have, a a probable ance Lor, E. gravesi or a ari e t of the lall r. In 
part ub tanluated by the appearance of the laro-e Trivier form whi h o l ly 
r emble the trne Craie d'Obourg conicus. It connec tion ' ith lata and into 
striata are however more direc t because one can elec t from th Ob uro- a uit I' 
sp cimcn which grade from true conicus into a lata-like f rm and al Ii ' 
another type of conicus that i rare, a large er tall f rm almo t' hoH la kin o
any carinate charac ter. On the o ther hand, if n ompare lo el grave i and 
conicus, they have very imil ar lin , ex ep t th laller i elono-a ted in h io-ht 
while the former i low. All of\ hi h pla n in a ' h II un er tain po iti n 
a to the ance Lor of conicus . It m t I o- i al t a r that th an t r 1 

probabl E. gravesi or a vari t of that a rli r fr m , and that th rm 
which ma ' show relation with E. lata m b lh m fr m inl r-r lat i n n t 
with lata a the direct ance tor to the whol O'f up f E. 

Occ RRE ' CE : The t pical conicus i r tri l d t 
primitive t pe a de cribed abo e ha come from th 

th rai d' b uro-. 
rai , d ri i r . 

Echinocory conicu var. minor L l\rBERT. 

Tit 

Echinocorys conicus var. minor L AMBERT, 1903, Etude monog. sur le genre Echinocorys. 
(Mem . Mus. roy . d'Hist . nat . de Belg., p. 67, pl. 3, figs. 7-9. ) 

variet marked by a much lower te t than conicus . mall r, 
a trifle more globo e and iack the wollen flank . more promin nt po t r1 r 
carina i shown and an attenuated, almos t pointed apex, ' hich i an t ' ri r t t h • 

FIG. 16. - Ech.mucory comws var. minor. Longitudinal prottle or a specimen from the 
Craie d'Obourg at Harmignie , figured specimen Mus~e d'Hi toire aturelle, Brussels 

(I. G. 6435). ame specimen figured by Lambert. 

center of th upper urface. The p o terior lope of the lono- itudinal profi le i 
often inl rrupted by a depre. ion ju t po Lerior to the attenuated ap x, whi h 
g ive Lh apex and the api cal point a still more con picuou appearan e. 

O ccuRRE GE : Craie d'Obourg with E. conic us e pec ially at Harmigni 
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Echinocorys orbi s ARNAUD. 

Echinocorys orbis LAMBERT, 1903, Elude monog. sur le genre Echinocorys. (Mem. Mus . 
roy . d'Hist. nat. de Belg., n ° 8 [in vol. 2], p. 68, pl. 1, figs. 18-20. ) 

Thi pcc ie i rare in Belg ium and som e in dividual s arc d iffi c ult Lo separate 
from Lhe ir nea r rclarives, Lhc variety rninor of E. conicus. Obviously Lhe Lypical 
form are di Lin c l bul one mu sl r ea li ze LhaL all g radation be lween conicus and 
minor between the e and orbis exi L. 

0 

b c 

FIG. 17 a-c. - Echinocorys orbis. (a) contour (b) longitudinal protlle (c) transverse 
prof11e or a specimen from the Craie d'Obourg at Hannignies, figured specimen Musee 

d 'Histoire aturelle, Brussels (I. G. 6435). ame specimen figured by Lambert. 

E. orbis i small , ubO'lobo e with inflated sides, rounded borders and 
wollen ba e . The upper urface, n ear th e apex, is low but there are forms in 

cv r · re pee l like orbis but with a rather harp variety minor-like apex with the 
dc·pr .,·s ion of the lope ju L po Lerior and with the apex st ill more central and 
nol so far a11lc·rior a. in minor. On a whole lhc specie is di s lingui hed mosl 
ea · ii~ b Ilic• g<' tH ·ral rnl11ndil o f Lh e le l, moothly rounded at nearly all points, 
I w, ancl wilh lhc fl a11k s pa:. in g into lhe base with les ang ularity than in any 
o ther relat d p c ic r vari •I • 

0 RR EN CE : Thi rar form ha · b en fo und only in the Craie d 'Obourg in 
B l O' ium al Harmi D'ni 

Echinocory conoideu GoLoF u. (Ananch,yte ) . 

Echinocorys conoideu GOLDF ss, 1826. P etref. Germaniae, p. 145, pl. 44, fig. 2. 

hara tcrized b r il grea t h ighl, even ly convex summ it, fl a l ba e ornamen
t d , ilh promin nt r biculatc tubercles and showing a prominent plastron . 
The id ar Leep but cl cli il u not in flut ed, borders angu lar and the con tour 
om Lim ubcircular bul ord inaril broad l oval. The upper urface with 
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its t, l')i nl fl tl 0 11 ' , w mmil., hlunl in app aranc , i in at lea tone pecimen 
b for lh writ l' i much shut·pc1· nnd rn r p inled. nd although this more 

inl~ 11 f rrn <l s not l T 1 c.·n ' 1.1 with Lh ldfu s t pe it i obviou ly ju l 

a 

0 

b 

' I 
I 

th ·id 
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wide pac ing per i t even into the petaloid region and to the paex with hardly 
any variation. Thi latter f ature is al o recognizable on mold of course so 
that m old of at lea t thi one pecies are ea ily detected by the combination of 
wid I paced pore-pair and high conical summit even where other .features 
have not b en impre ed on il. The tuberculation is quite con picuous on the 
ventral urface and i per i Lant on all indiv idual the writer has seen (les 
marked on lhe pointed form) and can be regarded a a di ting ui hing feature. 

Peri tom e large, broadly oval lran ver al ; peripr et vari able in size oval 
oval, u ually rounded at both end . 

The a n ee tor of thi laro-e co no id form doe not eem to exi t in the Belgian 
en on ian. The form i fir t found in th raie d'Obourg and per i ts with 

prac ti call no han o- inl lh rai d u elle where it i common and charac
teri ti in B Jo- ium and in Limb uro-. The form appearing in the Obourg of 
B Jo- ium app a r l ha b n I ed from a form like E. vulgaris var. scutatus 
(Thi la l l r f rn1 all It uo-h mmon in the deposits of the Anglo-Pari ba in ha 
n I h n r p rt d fr m the Belg ian enonian , it occupie a level below the 

I. nn I whi h d not appear to be r epre ented in Belgium) and to have <leve-
l p d inL il charac teri tic form before it fir t appearan ce in the seas depo iting 
th Belo- ian ch alk formation. There eem to be no individuals that offer any 
harac ler ' hich how like! connection with earlier forms. Some later forms 

of oth er Yarietie or p ecie of Echinocorys eem to show characters seemingly 
derived from conoideus but the conoideus line remains nearly unchanged in o 
far a it i knm n from the enonian of Belgium. The few representatives .from 
the Craie de Cipl ( pi enne ) have undergone ome very slight change. With 
thi group conoideus hould be con idered form which Lambert (1) has repor-
t d lo hi ar iet petasata of the pecies E. ovatus variety marginatus. 

c ; un11P.: E : Thi pecie i rare in the Craie d 'Obourg, characteristic in 
lh 'rni cl' II in B lgium and in Limbourg, and occurs to a limited extent 
in th i ly. 

hino or , hr vi. LA IBERT. 

Echinocory gibbus var. brevi LA!\IBERT, 1 3, £lude monog. sur le genre Echinocorys. 
( I m. Mus. roy. d'Hist. nat. de Belg., n° [in vol. 2], p. 61, pl. 2, fig. 2; pl. 3, 
figs. 1-2.) 

m di um lo Iar a ize f rm harac l riz d b a on i len tl low te t, flanks 
lilll r unded, ummit p inl d and ex nlri anleriorl . The lower surface 

li o-hll ' ll n , lh pla lr n almo l bl nd with the ha e ex ept near the 
p ripr l ' h r il i promin n t. The bord r of the le l are rounded but the 

(1) LA !BERT, J. , Btude monographique ur le genre Echinocorys. (Mem. Mus. roy. 
d'Hist naL. d Belgique, n° [in ol. ], 1903.) 
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ba e is ver little u uall not at all retract d, and the lower urface i not gibbas
Iike in appearan Th posteriori pointed bluntly, and the po lerior lop of 
the ide profile i rnnch more gradual than Lhe abrupl anter ior lope . omewha t 
Yariabl in ize butt.he earl ier more primitive forms of the Craie d Tri i're eem 
lo have b en a trifle larger on a whole than the ord in ar brevis of Lhe Cra i 
d 'Oboura. The Craie de Trivi ere form range bet• een 65- 0 mm. in lenath; 
55-65 mm. in ' idth and 50-60 mm. in heighl, whil the rai d'Ob urg f rrn 
range. between 60-70 mm . in length, 50-65 mm. in ' idlh and 43-53 mm. in 

0 

a 

b c 

0 

FIG. 19 a-c. - Echi nocorys brevis. (a) contour (b) Iran. v r · pr fil (c) longitudinal 
protile of a specimen from the Craie d 'Obourg at. ll urmigni , figured p imen Mus e 

d'Histoire aturelle, Brussels (I. G. 6435). am sp clmen figured by Lambert. 

height. The contour i omrn nl r a Y r . h rt po teriorl point d val but 
sometimes there i an el n o-a t i n p l riorl e p ciall in the lara r m r prim i
tive Triviere form . \ hi h lalt r haracter cau ed Lambert lo call th e f rm 
representative of E. gibbus var. oviformis. 

E. brevi i a distinct pecie , occurina er omm nl . It form a mm 
tin a link between om earlier form, probabl E. gravesi r a variel , and rn 
of the later common and imp rtanl pecie uch a E. humilis, pyramidalis, 
ciplyensis. 

OccuRRE 'GE : Craie de Triviere 
Craie d 'Obourg at Harmignie . 

ome xlent but mo t c mm on in the 
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Echinocorys pyramidalis PoRTLOCK (Ananchytes). 

Echinocorys ovatus var. pyramidalis LAMBERT, 1903, Etude monog. sur le genre Echino
corys . (Mem. Mus. roy. d'Hist. nat. de Belg., n ° 8 [in vol. 2], p. 71, pl. 4, figs . 4-5. ) 

The le. t in conlour is an elongate oval, conslri cled pos leriorly and almosl 
poinled wilh lhe development of a prominent posterior carina. The flanks are 

0 

a 

0 

b c 

FIG. 20 a-c. - Echinocorys ]Jyrnmiaalts. (a) contour (b) longitud inal profile (c) transverse 
prollle o r a specimen from the Craie d'Obourg al I-la rmignies, figu red specimen Musee 

d 'Histoire Naturelle, Brussels (I. G. 6312). Same specimen figu red by Lambert . 

full , bul not rotund or wollen , and become gradually quite declivitous as the 
ummi l of lh le l i reached. In lon gitudinal profile view the Les t is roughly 
ublri an a ul ar , the points of lhe roug h trian g le being quite ro unded, m os t 

r unded al Llte urnmil ordinaril , bul can be more pointed as in the variety 
yuensled li.. In Lh ' ea e of imilar upper surfaces E. pyramidalis is m ost ea ily 
separal ed from il vari e ty b il more rolund flanks. The apex is a little anterior 
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o that the po terior lope is gradual toward the almo t pointed po terior margin 
and the ant rior lop i mor abrup t, and b lo' the ambilu Lhi anterior flank 
retract lightl . The ummil is often ralh r harp. Th lower urfac i plain, 
tuberculation prominent, pla Iron fair) prominent, e pecially n ar t.h po -
Lerior . 

The border are a little rounded but not o a to 
flatne . The peri tome i rather broad, tran er el 
broad o al om Lime pointed po teriorl . 

au e th ha e t lo it 
o al; p ripro t a horl 

Thi tall , oval form i not far remo d from E. brev is on the on hand, and 
it own var iet quenstedti n lh oth r. It ha haracl r ' hi h mbin d 
with either tho e of conoideu r perhap a marginatus ariet g ive the L pical 
form of the variel quenstedti. 

Occ RRE 'CE : Common in th ra i cl ' b uro-; m r rar in th d 
-ou elle ; and i repr ented b a limit d numb r f indi idu< l fr m ,cl 

of pienne at pienne and at Cipl . 

Echinocorys pyramidali rnr. quen tedti L rnERT. 

Echinocorys ovatu var. quenstedti L AMBERT, i903, Jttude monog. sur le genre Echino
corys. (Mem. Mus. roy. d'Hist. nat. de Belg., n ° [in vol. 2], p. 75, pl. 5, fig. 5.) 

The le t i lo' er than in pyramidali , flall r at the ummil flank a littl 
le rotund and border omewhat le ~ round. Jn ide profile lh anterior lope 
i much la abrupt than in py rarnidalis; the ame i true for the po terior 1 p . 
On a whole, e pec ially in longitudinal profile vie' thi ariet r, in pit f il, 
flatter ummit, i a little more mm tricall ubtrian crular than E. pyran idalis. 
The contour i more broadly oval, al o, with Lb p l ri r 11 . lri Li n f I h 
profile more abrupt! to a blunt point. Po l ri r arina uall r min nl. in 
the two form . Quenstedti i characl ri z d b r a lig ht nlri ily f th 
peri tome which i located much farth r fr m lh ant ri r rd r than in other 
Echinocorys. The ha e i flat , th pla lr n lilll • pr min nL and the area around 
the peri tome depre ed broadl fr m all dir Li n . Thi laller chara l r tra ed 
to all po ible imilar form 1 ad n to E. conoideus . 

lthouah the form d hav thi conoideus character mo l certainly il 
strongest relation hip ar directly Lo pyramidali . 

Occ RRE ' E : u nstedti occur in Lh Craie d 'Obouro- in B }cr ium al Harmi-
gnie and t pi al example are not pre nl in the 11 clion fr m other l l . 
There do exi t, in the Craie de pi nn and Craie de iply orne quenstedti-lik 
belgicus ' hi h are mo L embarra ino- lo explain but lh ariel de 1 p d by 
belgicus cau e it to ha e imilarilie with a number of form in th maller f 
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bod form. nd any explanation of these similarities other than that th ey are 
co in cidence would req uire the mixin g of spec ies and var iel if)s lo develop Lhe 
form howing o di tinclly the characters of more than one type. 

a 

b c 

______ o 
-------~ 

Fig. 21 a-c. - Eclitnocorys pyramtd.alts var. quens ted.ti. (a) contour (b) longitudinal 
prot!le (c) transver e profile or a specimen rrom the Craie d'Obourg a t Harmignies, 
ttgured specimen Musee d' Histoire aturelle, Brussels (I. G. 6312) . Same specimen figured 

by Lambert. 

Echinocorys humilis LA rnERT. 

Echinocorys ovalus var. humili LAMBERT, i903, Jttude monog. sur le genre Echinocorys. 
(Mem. Mus. roy . d'Hist. nat. de Belg., n° 8 [in vol. 2], pl. 3, figs. iO-ii ; pl. 5, 
figs . 1-2.) 

Th Le t i oft n Lall , Lh c individual resembling in that re pect pyrami
dalis but the flank are more rounded and swollen than in pyramidalis and the 
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a b 

0 

c 

0 

d 

FIG. 22 a-c. - Ech.tnoconJs humili . (a) Longitudinal profile {b) tran ver e proflle of a 
specimen from the Craie Nouvelle at Harmignies. figured specimen lu ~e d'Hi toire 
•aturelle, Bru sels (I. G. 5496). (c) contour (et) longitudinal profile of a pecimen from 

the Craie of Maga pumilus ( 'ouvelles) at Heure-Je-Romain, flaured pecimen lu e 
d'Histoire Naturelle, Brus els (I. G. 6521). ame pecimen figured hy Lambert. (e) longitu
dinal profile of a specimen from the Craie a Baculite of Fre ville (l\lanche) figured by 

Lambert as o·valus var. humiiis, Lambert collection. 
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contour i more broadly oval. The variability of the elevation extends to include 
some rather depre ed forms, which, although they superfi cially resemble 
limburgicus, entirel lack the flat ha e and very angular border of the latter. 
Th upper urface i u ually more or less prominent al the apex and drops off 
cq uall in all direclion . The longitudinal profile is oftentimes un ymmetrical 
po l rorl , lhal is lo ay the posterior slope is more abrupt than the anterior and 
Lh apex lean po leriorly. The test i inflated in appearance but the flank are 
not O'ibbo e. The inflation i in the ambital region and gradually and ymme
lri a ll le en a lhe urnmit i approached the po terior is blunt, and some 
individual how a light trace of a blunl arina. The ha e is not wollen, but 
lhe pla tron i prornin nt. 

Peri lorn i. lon()'al Iran, r, l and depre sed anteriorly and on the side , 
bul n l l ri rl . Th lub r ulation of the ha e and upper urface i often 

ripr l . ub ir ular and located fairly low, almo ton the general 
Th border are rounded, anterior a little retracted but a a 

"he le th ba i n I r tracled a in E. gibbus but is simply the beginning of the 
l)p r Lra lion one find in the variety meudonensis . 

Thi pecie ha been lrealed by Lambert as a variety of a pecies from which 
il differ in peri tome, periproct, ambulacra, ha e, profile, contour and aeneral 
rotundity of the Le t and especially ize. Il characters definitely relate it to its 
mo t probable ance tor E. brevis and it i , of course, very similar to its own 
variet meudonensis into which la tter it grades very clearly. 

Occ RRE~CE : Craie d'Obour.a at Harmignie ; and in the Craie de ouvelle 
at Harmignie and Heure-le-Romain. 

Echinocorys humili var. meudonensis LA IBERT. 

Echinocorys meudonen is LAMBERT, 1003, Il':tude monog. sur le genre Echinocorys. (Mem. 
Mus. roy. d 'Jfist. nat. d Belg., n° 8 [in vol. 2], p. 77, pl. 6, figs. 1-2.) 

Thi lo' , I n()'at , id v ri L differ"' mainly from the normal form of 
the pecie in il 10\ r t l, I ng r nlour and more rounded border with 
ome' hat more inflal d flank . The po t ri r i allenualed into a blunt point, 

O'iYina a po lerior con lriction to lh cont ur of lhe le t. The ha e i very little 
different from humilis and the peri lome and p ripr et are the ame as for lhe 
pecie . The apex i often prominent and the con picuou ummit ridge is 

elongated anterior} -po teriorl . The ambulacra are lightl wider than in 
humilus. The ha~e of Lhi form I ill does not hO\ the retrac ted character of 
gibbus and ovifonni and it i a il di tingui hed from lhe laUer two form by 
lhe ba e, lack of aibbo it , contour of the po terior portion of the le t. The 
ant rior lope in meudonensis i it elf retracted below Lhe ambitu. but thi 
r traction i on l uperficiall like that of E. gibbus, being of the ame type a 
een in ome form. of humilis, ovatus or subglobosus. It i well lo mention 
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here a t the same time that the g ibbosc charac ter so well shown in the gib bus and 
oviformis typ ef' is a swelling of lhc flank which ext nds ver y hig h and i, accen 
tua ted m ost, far aboYc the ambilus and g ive a Lop-heav appearance lo the 
form . .__om e forms like hU1nilis with a Le t inflated in the ambi tal region , have 
been called g ibbose. 

b 
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FJG. 23 a-d. - Echinocorys humilis var. meudoncn i . (a) contour (b) longitudinal profile 
(c) transYerse profile of a specimpn from the Craie d'Obourg at Harmignies, figured 
specimen !\lusee d"Histoire Nalurell , Brus els (I. G. 5496). (d) longitudinal profile or a 
form from the level of the Craie ti e ouvelles at Meudon, profile from Lambert's figure; 

Lambert collection . 

This variety ccur commonly with humilis although the geograp hic exten -
sion of the lal ler ~eem om cwh at g rea ter. nd lhc repre enlalive of humilis 
are much m ore numerous th an its varie ty m eudonensis. 

OccuRRE 'C E : A in hum ilis , E. m etidonensis is found in the Craie d 'Obo urg 
a l Ila rmig nie ; Craie de o uvelles a t Harmignie , Heure-lc-Rom ain and Orp-lc
Grand . 
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Echinocorys ciplyen i LA rnERT. 

Echinocorys vulgaris var. ovata LAMBERT, 1898, Note sur les echinides de la Craie de Ciply. 
(Bull. de la Soc. beige de Geol., n ° 11 , p. 181, pl. 5 figs. 15-16 [figured as Echino
corys vulgaris var. ciplyensis].) 

Echinocorys ovatus var. ciplyensis L AMBERT, 1903, Etude monog. sur le genre Echinocorys. 
(Mem. Mus. roy . d'Hist. nat. de Belg., n° 8 [in vol. 2], p. 76. ) 

The te t i low d pr d po l r i rl higher anleriorly . In longitudinal 
profile lhe apex i a litll anl ri r ' ilh lh anlerior lope abrupt, the posterior 

a 

b c 

F ie. 2·~ a-c. - Ech.inocorys ciptyensis. (a) contour (lJ) longitudinal profile (c) transverse 
prottle of 01e holotype from the Craie de Spiennes at piennes, Mus d'Histoire Naturelle, 

Brussels (Musee No. 36). 

l p d pr d in fr nt of lh ape · and a raduall loping lo lhe ambitus . In 
nl ur lh l l i a er br ad al onl er lighll con tri c l d po teriorl . 

Th ba i flall n d th po ler -lateral ambulacral illon on the ventral urface 
ar rai d n ea h id of th pla tron a in no other p cie the ' riter ha een . 
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The peristome i elongated Lran ver al and is narrow. The per iproct i a 
short broad o al, nea r the margin. 

This spec ie twice described by Lambert was recognized by him as probably 
n para! sp cies. It is quite different from it n ear relatives and well charac
l rize - the I vel of the Spiennes. 

Included here a an individual belonging to lhi pecie i a mall form from 
the p ienn e of Orp-le-Grand which Lambert (1) ref erred lo E. cotteaui. Thi 
mall form is not exactly like the type in every detail becau e it i doubtle n L 

fully adult. It has all the es ential characters however even to th numb r o f 
pore-pairs in the ambulacra. 

Occ RRENCE : Chara lerize the Crai de Cipl ( pi nne ) and ha come 
from Ciply and Orp-le-Grand. 

Echinocorys ciplyen i ar. arnaudi 'E E . 

Echinocorys arnaudi SEUNES, i 8. Bull. S. G. d e F ., 3rd ser. , vo l. i6, p. 8 13, pl. 3 L, fi . 1. 

Echinocorys arnaudi LAMBERT, i 98. Bull. d e la Soc. belge de G ol. , n° ii , p . i 3, pl. 3, 
figs. 7-8. 

The te t is eleva ted in proportion to it length, with flaUened ba e, pla tron 
littl e prominent, peristome distinctly depre ed locall . The longitudinal profile 
i high , much m ore abrupt anteriorly , ver gradual po leriorl with the develop
m en t of a di Linet carina at and belm the ambilu . In contour an oval , broad 
anteriorly, narrowed a little posteriorly and forming a point or no e at the po -
terior tip. 

The peri tome is a short, wide transver e oval. Periproct n arl r 11ncl nnd 
located near the margin in the point or no e of the p l ri r nt o 11r . 'l'hP 

ambulacra are ver different from other peci f E ·h ino ·or. 1s ' ~ ·ept s m 
form of belgicus. They are wide and Iona lh p r -1 nir v r 1 r min •nl and 
spaced omewhat irregularly and the ax f I h I\ or ar al arious planes 
of inclination in the plate. The por f a h a ir re very tronaly conj uga lc. 

The origin of this ver diff r nl f rm are difficult to determine e peciall 
in Yiew of the unu ual chum t r of the ambulacia . It ambulacra eem l 

repre ent the continuation fa haracter· which begin to how in om e f rm 
belgicus . In the e belgicu form the ambulacra are not wide, but th ex trem e 
conjugate character of the pores, as well as the irregular spacing of the pair i 
beginnin a . In all other respects E. arnaudi seem s to have as it n eares t r lalion 

(' ) LAMBERT J. , Elude monographique sur le genre Echin(}()()rys. (Mem. Mus . roy . 
d'Hist. nat. de Belgique, n ° 8 [in vol. 2], i903, p. 85, pl. 4, fig. 8.) 
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and m os t probable ance Lor E. ciplyensis . The form is associated with both 
ci.plyensis and belgiws in the Cra ie de Ciply and it therefore co uld h ave derived 
it character from either of those species . · 

Occ RRE E : Characteristic of the Craie phosphatic of Ciply and found al 
Ciply. 

0 

a 

b c 

Frn. 25 a-c. - /i'r lttnocorys ctp lyensi var. arnaudi. (a) contour (b) longitudinal profile 
(c) transvr rsP p1·ofll!• or a s p ·im n from th e Craie phosphatic of Ciply at Ciply, figured 
sp cl men Mus~!' d ' l ll slol re aturplJ , Brus els ( fusee No. 22) . Same individual figured 
in Lamhert's • ole s11r les e l1 l11l df'S de la Craie de Ciply » (Bull. oc. B elge de Geol., 0 11). 

Evolution and stratigraphic distribution. 

Th wr.iter mu t, from force of n ce it , minimiz here an detailed zoning 
or er e lrntigraphi e determination . Thi mu t b done for the simple 
r a on lha l Lhe pre nt ex i. lin g collec tion of thi genu ha n t been collected, 
nor lab 1 d with u h d Lail d '\ ork in ie'\ . nd unfortunalel the localities, 
on abundantl fo ilifero u , have been o '\Vorked that the po ibilit for 

d r pr en1ativ collecti n for m ore careful lratigraphic determina
mall. Bul how er one can '\ ith certainty, make more general 
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tratigraphic ob r ati ns on th o·enu . And in the study of Echinocorys, their 
relations and e olution, rtain fact regarding their tratigraphic di tribution 
have b en d t rrnined. Th e ~indin()" ar reported here with an unprejudic d 
attemp t to O"ive them th ir true value and no more. 

rc()"ard th e e olut.ionary development, and the relation hip of th 
variou member of the o·enu , one i on much more solid ()"round, allhotwh th 
final re ull may be theoretical. In upport of thi fact, the r ad r' all nti n i 
called to th enormou amount of mat rial, thou and of p cim n , f thi ()" nu 
' hich e:x:i t in lh variou Bel()"ian collect.ion . With thi magnifi nt am unt 
of material repr senling the genu and its ramifications, it i entir l r a onable 
to a ume that mo t of th pi tur of it development xi t in thi material. 
And in o far a a trea lm nt f dev l pment and r lation i concerned, on can 
follow it on the ba is of a gen ral knm l er of lrali crraphic di tribution. 

EVOLUTION. 

The Echinocorys of the Belgian and adja nl n nian 
logical ance tor Echinocorys gravesi. Thi 
but eem lo have fir t been common in the a depo iting th ro k n kn n 
in adjacent area as the bed of Micraster leskei and Holaster planus. Il i 
abundant in the bed of thi ame le l in n rthern France and a ociated ' ith 
an abundant occurrence of Micraster leskei but Holaster planus i rarer in the 
upper Turonian bed of northern France. In explanation it ' ould b ' 11 to 
explain that in the upper Turonian, the Micraster leskei bed have been at time 
mi called Micraster breviporus bed (see e planation of Plate 1) . 

Thee upper Turonian bed , where are a ociated the Micraster leskei, E. gra
vesi and ome H. planus are the ver upperrno t Turonian and f r an unmi -
takable tarting point for the earlier development of E hino r . Thi nf11-

sion of the upper Turonian occurrence of Micraster l k i i u1 f rtu1 al . H ha 
re ulted from the confounding of the L\ im il r Ii ra t r in Lh arli r 
literature. A tated in another plac ( la r a Li n f lat 1) th tv of rm 
are commonl treated b strati crraph r a n n u . nd in realit the 
form which reall repre en l th - all d « Micraster breviporus » 1 n L a 
different pecie at all, but i t.h ung of Micraster coranguinum. Thi latl r 
pecie occur common! at a mu h higher level and bet\ een it cc urr n and 

the Micraster le kei b d th b d of Micraster decipiens int r n . E hinocory 
gravesi continu in a much more limited manner, into the Coniacian f n r
thern Fran ' h re it i a ociated with Micraster decipiens and i L v n 
de cendanl E. vulgaris and varieties. It i v ry limited in th bed a inf rr d 
from it repre enta tive in the collection a compared with th wh l chin id 
fauna. During the Coniacian, in the bed characterized b Micraster decipien , 
there developed from E. g ravesi by ex ten ion of the ba e, and longa tion f Lh 
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pm;terior, E. vulgaris and its varieties. E. vulgaris is common in the Coniacian 
of northern France, a well as its variety striata, but the species i represented 
in Belgium only by the variety striata which appears in the Craie de St . Vaast? 
and Crai de Trivi ~re , the former of the two representino- the latest Coniacian. 

The Echinocorys, which later became so varied and abundant in the Belgian 
enonian probably \lave their beg innings in the upper Turonian chalk of Englad. 

From lhi point, in l\le upper Turonian, migration appear to have been eastward, 
the form E. gravesi and E. vulgaris repre enled a Lated above in northern 
France, at about the ame level, wilh e entiall Lhe ame associations. 

In o far can be determined from Echinocorys none of the rocks which show 
Lhi record of lh earl d l p nl f I h genu were deposited in the area no'Y 
B lg ium, in hal ha mm nl b •n called the « golfe de Mons » . And we 
fir t find LI o- nu nl d in Lhe B lgian rocks by Echinocorys vulgaris var. 
triata. But m u p r Tur nian ' ilh Micraster leskei i present in Bel-

o· iun and i ' 1· pr nl d b lhe Forte. Troi es, Rabots and Maisieres. This zone 
hara l ' riz d b ea ional Micraster leskei and other invertebrates including 

tr a s miplana, pondylus spinosa and several cirripedes characteristic of thi s 
z n in Eno-land . In the latter area the bed are more commonly correctly called 
bed of Micraster leskei. The erroneou u. e of the term« Micraster breviporus » 

in the area of northern France ha com e through the as ignment of the Micraster 
leskei of that area lo thi other pecie by Hebert who believed the Micrasters o_f 

. thi pro inc lo be different from the true leskei. 
Beginning ' ith E. vulgaris var. striata there developed from this line 

E. marginatus and E. lata of the Craie de Triviere. Appearing at this same level, 
are E. brevis and E. conicus, the former having a more direct connection with 
E. grave i and the laller a po ibilit of relation to the ame. a result, one o( 
L11 • f r al l a l, perhaps both, had developed at a time nearly con
l •mp l'Ull •ou wilh E. vulgaris and have migrated into the seas depositing the 
lal r B I •di m ·n t n v ra i de Triviere. 

Th ' Ill durin r IJ ur , (ouvelles and piennes times is ufficien-
ll m an in cr c.liarrram and requires no furth er explanation. 
It i n l add thal lh ' prin ipal variations, which are consistently 
h wn b m r lo ely related o-ro u , ar u uall changes in the general 

f rm of the l t. Ob iou l , ' h n the m r ' id l eparaled specie are com
pared, man other diff renc s, uch a diff ren in peri lom e, periproc t and 

nt th m I But naturall the end produ t f a line, or the more 
ic pre nt no very great problem a reo-ards a ba is on 
tino-ui h d. B.ut th problem ari e from the near related 

o-r up and u I p r i t nt imilarit of all other feature Lhrouo-h numerous 
diff r nl f rm , hange in bod form are the last and bes t po ibility for a_guide

t con i t nt eparation. 
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STRATIGRAPHIC DISTRIBUTION. 

The d i tribution in the Belgian rock is shown in the accompanying table 
(p . 40) and partly in Plate 1. 

Echinocorys is typically a Senonian genu , and occur in a v ry limited 
manner above or below this level. Briefly ummarizing, for the arli r rock. 
which do not exist in Belg .ium or which where exi tent do not sh ~ E hinocorys, 
one can ay with certainty that characleri Lically E . gravesi i upper Tur nian 
and that the typical E. vulgaris mark th lo' ermo t enonian. Returning lo 
the Belgian rocks, there ar other xample of good markers a fo llow :Echino
corys belgicus and Echinocorys ciplyensis ar in o far a an be hown at pr nl 
trictly limited to the Spienne . ilh r ar abundant, but j ud O' ifiO' fr m th ir 

representation in the variou coll cli n an b n id r d a mm n n uo-h l 
ene a good markers. Echinocorys lirnburgi u nd it ri Li dup nli and 

peronicus are known on l from the Nouvelle . per ni u -lik f rm ha I 11 

found by lhe writer from the pienne but it affinitie ar n L d fin it •11 u n- 11 
lo affect the value of the specie~ a a tri LI Crai d rou ll f rm. A an 
be een on Plate 1, the forms are numerou - ' hich app ar at pr ent Lob limit d 
lo the Craie d'Obourg. In evaluating the e it i po ible to sa · that Echino ory 
larnberti, E. conicus var . minor, E. lata var. fastigata, the larO'e L pical Echino-

1 

corys ovatus and E . gibbus var. ovi.jomiis are the more l pica! and decrea e in 
importance in the order named . E. vulgaris var. striata i certain! not higher 
than the Craie de Triviere and may be re lricled to that level. One omewhal 
doubtful pecimen is the only repre enlative out ide thi level and it fr m 
below, in the Craie de St. Vaa l at the ame locality. 

From the O'eneral study of the enonian Echinocorys of B }O'i um a wr ll n ~ 

from the tudy of the other Belgian cretaceou echinoid l pu Ii h d in 11 Ill no
graph followina thi work, ome general con ul · i n - ·011 u drn\ n . Th 
·would not nece sarily have sufficien t ba i lo land al 11' if th ' ' r n ' , bul 
they are in upport of certain idea air ad n lvnn <l and a uch additional 
evidence are here reviewed. 

The o called « golfe de Mon mua ment from the exten ive Anglo-
Pari ba in , wa apparen tl the it r discontinuous ed imen tali n up until 
the lime of depo ition of th rai aa L. · From Lhi point, alth ugh sed i-
mentation may have b' n intermitten t lo som e ex lent, no grea t lap e of Li me 
seem Lo have intervened between the different chalk · le el wh ich are often 
separated by thin conglomera tes. Any great lapse of time, would be reflec ted 
by a disconlinuil of lhe Echinocorys fauna . Thi fauna i remarkab le for it 
continual and uninterrupted (a t lea l not for long) development. In pa in g 
one is truck by the fact that the Craie St. Vaast and the Craie Trivi ere are 
rather clo e faun ally, and that probably a longer lap!'e of time is represen led by 
the Triviere-Obourg gap, than by the Triviere-S t. Vaast gap. Once the eas had 
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extend d into the u golfe de Mon » during the Campanian at lea t, they eem to 
have fluctuated onl sufficiently to break sedimentation for short interval and 
not for ufficienlly long interval to show any significant faunal interruption in 
lhe Ec h inocorys Thi embaym ent by the nature of the sed iment and the fauna, 
a well a the inlermi ttent type of sedimentation shown by the numerous stra-
1 i o- raphic O'ap of , hort duration , wa an exten ive but very hallow sea. For 
Lhi rea on il wa a ffected to a m arked degree b change in the level of sea or 
ontinent, which sam e change referred to the larger u parent ,, of this 
mba m ent, the An <Ylo-Pari ba in would not be recorded there to o marked 

a d O'ree if at all. 
The Ec h inocorys faun a of th u O' lf de Mon » appears to have been to some 

e, l n t pr in ial, p iall d urin o- Lh e la tter part of the Campanian. It hows 
a lilll ari ali n fr m Lh E /Jin ory fauna farther south in the Paris basin. 

SPECIES AND VARIETIES. 

CONIACIAN 

Crale 
de 

St. Vaast. 

Crale 
de 

Trlvlere. 

Echinocorys vulgaris var. striata ...... .. .... x ? ...... x 

marginatus .................... . 

subglobosus .................... . 

var . {onticola ........... . 

ovatu 

gib/Jus .... ...................... . 

var. oviformis ........ . 

Linwurgicus ................ .. 

var. duponti .......... .. 

var. peronicus ....... .. 

t1etotcus . ........ .. .. ........... . 

var. pruvosli n. var. 
Lala . ..... 

var. fa llgala 

Lamberti nov. sp c. 
conic us 

var. minor ............. .. 

or bis ............................ .. 

conoideu ...................... .. 

brevis ............................. . 

pyramidalis ................ .. 

x 

x 

...... x ..... . 

.... .. x ? .. .. .. 

...... x ... .. . 

...... x ...... 

...... x ...... 

CAMP)\NIAN. 

Crale 
d'Obourg. 

x 

x 

x 

x 

x 
x 

x 

x 

x 

x 

x 

x 

Crale 
de 

Nouvelles. 

x 
x 
x 

Asslse 
de 

Splennes. 

x 

x 

x .. .... ...... x ............ x 

x 

x ............ x ............ x 

var. quen tedti ..... .... .. ...... ... . .. .... .... .............. x 

humili ..................... .. x x 

var. m eudonen is .. . x x 

ciplyensi ................... .. .. . x 

var. arnaudi .......... . x 
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PLATE I 



EXPLANATION OF PLATE 1. 

(all figures 14 natural size). 

Here is shown in a general ouUine mann r the development and probable relations 
of the Belgian Echinocory . Th ir po ible oriain a.re indicated by the insertion of 
ome earlier species not found in the n nian f B Ja ium. The tratiaraphic relations 

included here are naturally quite gen ralized and an particular form is not n cessarily 
restricted to the horizon which it occup i h r . In m t as , Lh 1 v 1 at which any 
specie is found on the diagram may r r r s nL iLh r it t r its m st 
common horizon. The stratigraphic unit ar n iLh r t Th ir 
different thicknesses are only a result of the pac LhaL 
interrnl. 

The upper Turonian, shown here a beds of Miera ler le ·kei, i m Lim 
to by various writers as beds of " lll. breviporu "· " I. breviporu 
U. coranguinum and is encountered much hiaher stratigraphically. / . le kei i 
tent and reasonably constant in characters in the upper Turonian and should 
easily confu ed with other lllicra lers. 

The leYel of the Coniacian here referred to as bed of I icra ter decipien has been, 
and is till, often miscalled beds of 111. cortestudinariimi. In i 7 , Bayle (Foss. prin. des 
Terr. , pl. i56, figs. i & 2) separated the forms of Eno-land and France, which had been 
commonly referred to the German ill. carte tudinarium, under th name of M. decipien . 

Above this latter horizon would come the beds of I . coranguinum, antonian, which 
are not present in the Belgian sequence of chalks . t a higher level, Craie d Trivi r 
and Obourg, one finds a variety of M. coranguinum, lll. coranguinum var. chro ,d ' ri 
which suggests that these chalks, the Triviere and Obourg, repr nt ith r n ·hul l 
horizon immediately above, or faintly related to the beds of ill. corangui11 11111 . ' l'h r f 1· ', 

for the mo t part the time of the deposition of the b d f ill . ort111r111i11u111 in ttclja nt 
areas, is marked in Belgium by the gaps betwc n th .. · t. \ uu t and 'T'd i r und in part 
by the Triviere-Obourg gap. 
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EXPLANATION OF PLATE 2 . 

(all figure natural size). 

FIG. i. - Echinocorys vulgari var. triala? from Lh Crai de t. aast? at Fram ries. 
Figured. specimen Mu d 'llistoil' naLur II , Bru ls. 

(a ) Aboral urface (b) Oral surra e (c) Longitudinal prom (d ) Tran v r e 
protlle \'iewed from lh po l rio. 

FIG. 2. - Echinocory belgicu var. prm o Li fr m Lh rui 1 ho haLi iply UL it ly. 
Holotype Mu ·e d'Hi toir natur 11 , Brus 1 . 

(a ) Aboral surface (b) Longitudinal profll e (c) Tran v r e prom vi well rl'Om 
the po terior (et) Oral surfa<'P. 

FIG. 3. - Echinocory lamberti from the raie d ' Oboura at Harmiani s. specimen 
repre entina individual which mark th b a innina of thi specie but are not 
really typical ( ee holotype below). Fiaur d specimen Mu ee d 'Histoir naturelle, 
Brussels. 

(a ) Aboral surface (b) Longitudinal proflle (c) Transverse profile vi ewed from 
the posterior (cl) Oral surface. 

FIG. 4. - Echinocorys lamberti. Holotype from the Craie d 'Oboura at Harmigni s. 
Mu ee d Histoire naturelle, Brus els . 

(a) Aboral surface (b) Transver e profile viewed from the p l rio r (r) rnl 
surface (et) Longitudinal profile. 
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