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REGULAR ECHINOIDS FROM THE TURONIAN
AND THE CONIACIAN
(UPPER CRETACEOUS) OF THE MONS BASIN (BELGIUM)

BY
Joris F. GEYS (%)

(With one textfigure and four plates)

SUMMARY

Three Turonian and two Coniacian species of regular echinoids are
described, belonging to three different orders. Two of these species cannot
be specifically identified, owing to their state of preservation. One new
species is described : Salenia cherei nov. sp.

RESUME

Trois especes d’échinides réguliers du Turonien et deux du Coniacien,
appartenant a trois ordres différents, sont décrites. Deux de ces especes
sont inidentitiables, a cause de leur état de conservation. Une espece
nouvelle est décrite : Salenia cherei nov. sp.

1. INTRODUCTION

This is the fifth paper of a series, dealing with the systematic revision
of the regular echinoids from the Belgian Cretaceous.

(*) Laboratory for Geology, Mineralogy and Physical Geography, State University
Centre (RUCA), Groenenborgerlaan 171, B-2020 Antwerpen, Belgium (director: Prof.
Dr. W. De Breuck).
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Regular echinoids appear to be rare in Turonian and Coniacian strata
of the Mons Basin.

Previous systematic treatment of these echinoids, by J. SMISER (1935),
was based essentially on the collections of the « Koninklijk Belgisch
Instituut voor Natuurwetenschappen » (K. B. I. N.), then called « Musée
Royal d’Histoire Naturelle de Belgique », in Brussels. Earlier, material
from some private collections was studied by G. COTTEAU (1874). The
present paper, limited to the collections of the K. B. 1. N., but including
more recently acquired material, presents a systematic revision of the
regular echinoids from the Turonian and Coniacian of Belgium, adopting
the classification of the « Treatise on Invertebrate Paleontology » (H.
FELL & D. PAWSON, 1966).

In the collections of the K.B.I. N. two species from Coniacian and
three from Turonian strata are present. Two of those are in such a frag-
mentary condition, that proper identification is impossible. They are in-
dicated as « type 1 » and « type 2 ». The remaining three species belong
to the genera Tylocidaris, Salenia and Gauthieria.
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Fig. 1. — Localities where Turonian (+) and Coniacian (fB) regular echinoids

have been found.

Two echinoids-bearing deposits are of importance in this paper. The
Dieves deposits are generally considered to be of Turonian age. Though
the « Dieves » are now divided into different lithostratigraphical units, as
proposed by F. ROBASZYNSKI (1975).

The Maisieres Chalk was formerly believed to be of Turonian age
(R. MARLIERE, 1954). More recently this deposit has been proved to be
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Coniacian (T. MOORKENS, 1969; ]J. HERMAN, 1975; F. ROBA-
SZYNSKI, 1975). The stratigraphical distribution of the investigated spe-

cimens is shown in table 1.

TABLE 1

Stratigraphical distribution of the specimens discussed in this paper

(number of specimens).

: ; Gau-
Tyloci- | Gidacoid | Cidaroid | 541€%i8 | shisria
da.rts type 1 type 2 cherei radiata
clavigera | P yP nov. sp. | o riata
Coniacian
Maisiéres Chalk ... ... ... — — 2 - 5
Turonian
Dieves (Thulin Fm. & Thi-
vencelless Fm.) ... ... ... 1 3 — 1 1

Treatise terminology is used in the descriptions.

Dimensions are measured by means of callipers; the absolute error is

0.1 mm.

Numerous radioles of several cidaroid species are conserved in the
K. B. I. N. collections. The specific attribution of these fossils is too un-

certain; they were not discussed in the present paper.

ABREVIATIONS

1. Morphological terms :

D : ambital diameter of the test

h: height of the test;

dsl : diameter of the apical system, from 3 to V.
dsIl : diameter of the apical system, from 2 to IV.

dp : diameter of the peristome

2. Stratigraphical terms.
Co : Coniacian;
Tu : Turonian.

3. Geographical terms.

Unless otherwise stated, all localities are situated in the province of

Hainaut, Belgium.

4. In the synonymy lists, the conventional signs, used by A. V. DHONDT

(1972) are adopted.
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2. Ordo CIDAROIDA CLAUS, 1880

2.1 Familia PSYCHOCIDARIDAE IKEDA, 1936

2.1.1. Genus Tylocidaris POMEL, 1883

Type-species. — Cidaris clavigera KONIG, 1822, by subsequent designa-
tion of J. LAMBERT & P. THIERY (1910).

Diagnosis. — Test low, of moderate size; plates with rigid sutures;
areoles large, sunken; primary tubercles large, non crenulate, non per-
forate, except for some immature ones; primary spines glandiform, cylin-
drical or bottle shaped, without coarse thorns (T. MORTENSEN, 1928;
H. B. FELL, 1966).

2.1.1.1. Tylocidaris clavigera (KONIG in MANTELL, 1822)
(PL 1, fig. 1-5; PL 2, fig. 1-3)

1811 — Cidaris papillata var. spinis claviculatis, J. PARKINSON,
pl. 4, fig. 1 + 21.

. 1822 — Cidaris clavigera, KONIG in G. MANTELL, p. 194, pl. 17,

fig. 11 + 14.

. 1836 — Cidaris clavigera, L. AGASSIZ, p. 188 (pro parte).

. 1840 — Cidaris clavigera, L. AGASSIZ, p. 10 (pro parte).

1840 — Cidaris clavigera, W. HISINGER, pl. 26, fig. 5-6.

1843 — Cidaris clavigera, J. MORRIS, p. 49.

. 1846 — Cidaris clavigera, L. AGASSIZ & E. DESOR, p. 327.

. 1846 — Cidaris clavigera, A. E. v. REUSS, p. 57, pl. 22, fig. 17-20

(non fig. 21).

. 1848 — Cidaris clavigera, H. G. BRONN, p. 298.

1850 — Cidaris clavigera, L. SORIGNET, p. 1.

1850 — Cidaris clavigera, E. FORBES in F. DIXON, p. 338, pl. 25,
fig. 10-11, 14, 18-20, 22.

. 1850 — Cidaris clavigera, H. GEINITZ, p. 90.

1852 — Cidaris clavigera, C. G. GIEBEL, p. 318.

. 1855 — Cidaris clavigera, E. DESOR, p. 12-13, pl. 6, fig. 15.

. 1855 — Cidaris beberti, E. DESOR, p. 12.

. 1862 — Cidaris clavigera, G. COTTEAU, p. 285-293, pl. 1069,

1070, 1071 fig. 1-4.

. 1864 — Cidaris clavigera, T. WRIGHT, p. 48-51, 71-75, pl. 4, §,
fig. 1-15.

1874 — Cidaris clavigera, G. COTTEAU, p. 640.

. 1875 — Cidaris clavigera, F. QUENSTEDT, p. 185-186, pl. 68,

fig, 42-44.
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. 1878 — Cidaris clavigera, G. COTTEAU, p. 434-437, pl. 77, fig.
6-9.
(1881) — Cidaris clavigera, M. MOURLON, p. 91.
. 1885 — Cidaris clavigera, F. QUENSTEDT, p. 873, pl. 68, fig. 57.
1887 — Cidaris clavigera, V. GAUTHIER, p. 252.
. 1892 — Tylocidaris clavigera, C. SCHLUTER, p. 45-52, pl. 14,
fig. 1-5. :
. 1910 — Tylocidaris clavigera, ]. LAMBERT & P. THIERY, p.
156.
. 1911 — Tylocidaris clavigera, J. LAMBERT, p. 61, pl. 2, fig. 28.
. 1928 — Tylocidaris clavigera, T. MORTENSEN, p. 485-486, fig.
151,:153.
v . 1928 — Tylocidaris clavigera, ]. LAMBERT & A. JEANNET, p.
145, 149, 209.
(1933) — Tylocidaris clavigera, E. MAILLIEUX, p. 146.
v . 1935 — Cidaris vesiculosa, ]J. SMISER, p. 16-17 (pro parte).
1939 — Tylocidaris clavigera, R. KONGIEL, p. 15, pl. 2, fig. 8-9.
. 1953 — Tylocidaris clavigera, H. TERMIER & G. TERMIER,
p. 890.
(1964) — Cidaris (Tylocidaris) clavigera, H. ARNOLD, p. 310.
. 1966 — Tylocidaris clavigera, H. B. FELL, p. U339, fig. 252, 2.
1968 — Tylocidaris clavigera, V. A. HYNDA, p. 200, pl. 40, fig.
19.
. 1970 — Cidaris clavigera, R. BLACK, p. 109, fig. 63.
(1970) — Tylocidaris clavigera, A. BLASZKIEWICZ, e.a., p. 159.
1974 — Tylocidaris clavigera, O.V. SAVCHINSKAYA, p. 309,
pl. 94, fig. 3.
1979 — Cidaris clavigera, D. FOURNIER, p. 9.
non 1840 — Cidaris clavigera, F. A. ROEMER, p. 28, pl. 6, fig. 7.
non 1928 — Tylocidaris clavigera, J. LAMBERT & A. JEANNET, p.
128.

Egcus-typrcus: Lewes, Co. Sussex, England.
(Cidaris beberti : Vendome, Loir-et-Cher, France).

Stratum typicum. — « White Chalk », presumably Lower
Santonian.
(Cidaris heberti : « Craie chloritée », Cenomanian).

Designation of a neotype ().

When the species was originally described by KONIG, it was based
on isolated radioles. These specimens seem to be lost. The designation
of a neotype, showing both the corona and the radioles, is therefore
required. A very suitable specimen was figured by E. FORBES (1850)
(pl. 25, fig. 10). This will be the neotype of Tylocidaris clavigera.

(*) Recently (September 1980), a very fine topotype specimen was discovered in
Lower Santonian beds, at Tarring Neville, near Lewes, Sussex, by Mr. A. Gale.
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The neotype’s particulars are :

Locality : Gravesend, Kent, England.

Stratum : Foraminiferal Assemblage zone D, Upper Coranguineum-
Zone, Lower Santonian (according to H.W. BAILEY, in letter, who
kindly examined the foraminifers, obtained from the fossils matrix).

Collection : British Museum (Natural History), n® BM 39998.

Other occurrences outside the Mons Basin.

Great Britain : « White Chalk » of Kent, Sussex, Wiltshire, Dorset
(T. WRIGHT, 1862).

France : « Senonian » of Seine-Maritime, Somme, Eure, Oise, Seine-et-
Qise, Eure-et-Loire (G. COTTEAU, 1862); « Craie a Holaster
planus, a Micraster cortestudinarium et a Micraster coranguineum »
of Yonne (G. COTTEAU, 1878); Santonian of Aude (J. LAM-
BERT, 1911).

Germany : Lower Senonian of the Hannover-district (C. SCHLUTER,
1892; H. ARNOLD, 1964).

Sweden : Campanian of Scania (W. HISINGER, 1840).

U.S S.R. : Upper Turonian of W. Ukrainia (R. KONGIEL, 1939); Turo-
nian of the Don Basin (V. A. HYNDA, 1968).

Figured specimen in the K.B.LN. collection.
Ne IST 10184, figured herein, Pl. 1, fig. 4-5, and Pl 2, fig. 1-2.

Belgian specimens studied.

Dieves deposit, at Chercq, Hainaut, Belgium : 1 interambulacrum, with
parts of neighbouring ambulacrum.

Dimensions.

h = 21.7 mm;

width of the interambulacrum at the ambitus : 25.7 mm;
diameter of ambital scrobicules : 17.4 mm:;

diameter of ambital primary tubercles : 2 8 mm;

width of ambulacrum at the ambitus : 3.4 mm.

Descrrptron:

Medium sized Tylocidaris.

The peristome is not sunken; gill slits are absent.

Ambulacra are very narrow and slightly sinuous. Poriferous zones are
depressed. The pores are circular and large. The pore pairs are subhori-
zontal. Between the pores of a pair, a small granule is present, limited to
the adoral side by a distinct neural furrow. Four series of granules occur
on the interporiferous area. The outer granules, near the pores, are better
develloped than the inner ones. At the ambitus, an interambulacral plate
is bordered by 12 or 13 ambulacral plates.
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Interambulacral primary tubercles are 5 or 6 in a series. They are non
crenulate, non perforate. The mamelons are quite large and hemispherical.
The areoles are smooth and not very deep. Scrobicular rings consist of
15 or 16 scrobicular tubercles. The areoles are non confluent, except in
the immediate vicinity of the peristome. Interradial extrascrobicular sur-
faces are, at the ambitus, as wide as the scrobicules. On the uppermost
interambulacral plate, the primary tubercle and its areole are rudimen-
tary. As the tubercles in the vicinity of the apex were damaged, it was not
possible to establish whether they were perforate like those of Tylocidaris
clavigera. Interradial extrascrobicular surfaces are covered with a coarse,
dense and irregular granulation. Near the apical system, the interradial
suture is visible as a narrow groove. The suture is nowhere sunken.

Discussion.

A few related species are compared below. T. bowerbanki (E. FOR-
BES in F. DIXON, 1850) (Cenomanian of England) has six rows of
granules in its ambulacrum, instead of four; its interambulacral miliary
surfaces are wider than in T. clavigera.

T. ramondi (LEYMERIE, 1851) (« Senonian » of S. W. France) is larger,
has more primary tubercles in an interambulacral series (6-7) and has
wider miliary surfaces with finer granulation.

T. balthica (SCHLUTER, 1892) (Maastrichtian of N. Germany) has
smaller primary tubercles than T. clavigera and these are separated from
the adradial suture by a narrow granulated area.

T. vexiliferum (SCHLUTER, 1892) (Maastrichtian of N. Germany) has
a coarser granulation on its interambulacral extrascrobicular surfaces; its
areoles are deeper and its interradial suture is depressed.

T. velifera (BRONN, 1835) (Cenomanian of W. Europe) is charac-
terised by having perforate primary tubercles on its adapical side.

Many records of T. clavigera are based on finds of isolated radioles.
Though the radioles have certain diagnostic features, characteristic to
each species, identification based on spines alone remains more or less
hazardous and must be treated with utmost caution.

Cidaris heberti DESOR, 1855 has already been recognized as a synonym
of T. clavigera by G. COTTEAU (1862).

J. SMISER (1935) identified the specimen from Chercq as Cidaris vesi-
culosa (GOLDFUSS, 1826). This is obviously an error : Cidaris vesiculosa
belongs to Stereocidaris, a genus easy to distinguish from Tylocidaris.

Specimen n° 86 from Agassiz’ collection is clearly not a Tylocidaris :
it has perforate tubercles. Hence, AGASSIZ (1836, 1840) and ]J. LAM-
BERT & A. JEANNET (1928) were mistaken.

2.2. Fragmental material of Cidaroid Echinoids

Cidaroids Echinoids are rarely found as complete or nearly complete
coronas. Isolated spines and coronal plates are far more widespread
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(P. M. KIER, 1977). In both cases the taxonomic value of such fragmental
material is limited. It is rarely possible to attribute small fragments of
Cidaroid Echinoids to definite species. Still less justified is the establish-
ment of new species, merely based on such fragments, as has been done
on various occasions in the past.

Fragments of Cidaroid Echinoids were found in Turonian strata in
Belgium, but they are not very numerous. Their state of preservation
does not permit a specific identification, yet it is possible to recognize
two readily distinguishable entities. Both types described in the next
paragraphs are completely arbitrary units. Therefore I avoid calling them
« species »,

2.2.1. Cidaroid type 1
(PL. 3, fig. 6)

Eigured specimen  in ‘the K.B.I'N. colléctions:
Ne IST 10185, figured herein, Pl 3, fig. 6.

Specimens studied.

Dieves deposit, at Chercq, Hainaut : 3 fragments.

Description.

Ambulacra are sinuous and narrow. The interporiferous area shows
four series of granules, the outer of which are larger. The inner granules,
near the perradial suture, are less well developed and inconspicuous. The
pores are large, circular and close together, separated by a very narrow,
slightly elevated interporal partition. A neural groove is clearly visible
with each pore pair. The pairs have an inclination of about 30°. The
poriferous areas are not depressed. The largest interambulacral plate is
faced by 14 ambulacral plates.

Interambulacral primary tubercles are perforate, non crenulate. Areoles
are smooth and not very deep. Scrobicular rings consist of 30 scrobicular
tubercles. The rings are continuous and touch the adradial suture. Scrobi-
cules are not confluent. Extrascrobicular areas are covered with a dense,
very coarse granulation. The horizontal and the interradial sutures are
marked by deep sutural depressions.

Discussion.

The plates bear some likeness to those of « Cidaris » forchhammeri
AGASSIZ & DESOR, 1846 (G. COTTEAU, 1862, pl. 1078). The scrobi-
cular tubercles of the latter are however coarser and less numerous.

Owing to the presence of deep sutural grooves, the «type 1» could
belong to Stereocidaris.

Stereocidaris sceptrifera (MANTELL, 1822) has plates not unlike those
here described. Its pores are wider apart and the pairs are less inclined.
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2.2.2. Cidaroid type 2
(Pl 3, fig. 1)

Figured specimen in the K.B.IN. collections.
Ne IST 10186, figured herein, Pl. 3, fig. 1.

Specimens studied.

Maisieres Chalk, at Maisiéres, Hainaut, Belgium : 2 fragments.

Description.

Ambulacra are relatively wide. The poriferous zones are not sunken.
The pores are oval. A wide interporal partition separates the members
of a pore pair and bears a low granule. Conspicuous neural grooves
surround these granules adorally. Pore pairs are subhorizontal. The inter-
poriferous zones are wide and show 6 series of granules, which loose
importance towards the perradial suture, the innermost series of granules
being almost rudimentary. One interambulacral plate is faced by 16 ambu-
lacral plates.

Interambulacral primary tubercles are perforate, non crenulate. The
areoles are smooth and not very deep. The scrobicular ring consists of
20 small tubercles, hardly discernable from the granules covering the
miliary surfaces. The ring is continuous and does not touch the adradial
suture. The scrobicules are not confluent. Extrascrobicular areas are
covered with a dense and coarse granulation, growing slightly finer
towards the sutures. The presence of sutural grooves cannot be established.

Discussion.

As the features of these fragments merely show family characteristics,
I did not attempt to assign them to a given genus or species.

3. Ordo SALENIOIDA DELAGE & HEROUARD, 1903
Familia SALENIIDAE AGASSIZ, 1838

Subfamilia SALENIIN AE AGASSIZ, 1838

3.1. Genus Salenia GRAY, 1835

Type-species.— Cidarites scutigera MUNSTER in GOLDFUSS,
1826, by original designation

Diagnosis. — Differs from Salenocidaris and Salenidia only in
its ambulacra which consist throughout of bigeminate plates, each with
one primary tubercle and two pore pairs; pore zones do not widen in
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the vicinity of the peristome (T. MORTENSEN, 1935; H.B. FELL
& D. L. PAWSON, 1966).

3.1.1. Salenia cherei nov. sp.
(PL. 3, fig. 2-5; Pl 4, fig. 1)

v . 1980 — Salenia nov. sp., J. F. GEYS (b), p. 42.

Stratum typicum. — Dieves deposits, Turonian.
Locus typicus. — Chercq (Cornet quarry), Hainaut, Belgium.

Holotype. — N° IST 10187, conserved at the K.B.I. N. in Brus-
sels, figured herein, Pl. 3, fig. 2-5 and Pl. 4, fig. 1.

Derivatio nominis. — From Chereum, latinized form of the
type locality Chercq, mentioned in a charter of 1145.

Specimens studied.

Diéves deposits, at Chercq, Hainaut :1 specimen (the holotype).

Dimensions.

D = 13.2 mm

h = 8.7 mm; h/D = 0.66;
dsl = 7.9 mm; dsI/D = 0.60;
dp = 5.6 mm; dp/D = 0.42.

Diesctiption.

The apical system is convex, but not conical. The peristome is very
slightly sunken, the adoral side of the test being nearly flat. The peristome
is subcircular in outline. Gill slits are small but inconspicuous, and sur-
rounded by ridges, narrow adradially, wide and triangular interradially.
Girdle features are not visible.

The apical system is of moderate size. The 11 plates are separated by
well marked sutures and a large number of sutural depression. It is sub-
pentagonal in outline. The ocular plates are triangular, with slightly con-
vex distal borders and a small, wide axial extension. The distal borders
of the genitals are smoothly convex. Large genital pores are situated in the
middle of the plates. Genital 2, the madreporite, shows a slit-like pori-
ferous depression, from the center of the plate towards its suture with
ocular III. All the plates are covered with a uniform, dense, irregular
granulation; no other ornamentation is present on the apical system. The
periproct is triangular; its borders are slightly raised and sharp.
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Interambulacral tubercles are crenulate, non perforate. Each series
consists of 4 or 5 primary tubercles. The areoles are large, smooth and
conical, but never confluent. Rings of 7 scrobicular tubercles are open
towards the adradial suture. The interradial extrascrobicular surfaces are
of moderate width. They show a coarse, but rather thin granulation.

At the ambitus, each interambulacral plate is faced by six ambulacral
plates. The ambulacra are narrow and slightly sinuous. Non crenulate,
non perforate primary tubercles are arranged in series of 17 or 18. The
largest tubercles do not occur at the ambitus, but, strangely enough,
adorally. The ambulacra have their maximum width at the same spot :
about at the fourth primary tubercle from the peristome. Along the perra-
dial suture the granulation is sparse. One zig-zag line of coarse granules is
present. This granulation attains its maximal density again in the vicinity
of the fourth primary tubercles from the peristome. Ambulacral plates
are regularly bigeminate. Pore pairs have an inclination of about 45°.

Discussion.

Very few Salenioid species have a granulation of this kind on their
apical system.

The granulation is coarser, the apical system more regularly pentagonal
and smaller, the sutural depressions larger, the poriferous zones less
sinuous, the ambulacral tubercles more numerous, etc. in Salenia rugosa
ARCHIAC, 1846 (G. COTTEAU, 1861 : pl. 1035) (Cenomanian of Fran-
ce).

In S. obnupta (SCHLUTER, 1892) (pl. 19, fig. 1-6) (Maastrichtian of
N. Germany) the interradial extrascrobicular surfaces are granulated in a
different fashion, the apical system covers the complete adapical side,
sutural depressions are absent, ambulacral tubercles are considerably
smaller, etc.

S. granulosa FORBES, 1850 (T. WRIGHT, 1872 : pl. 43, fig. 1) (Turo-
nian of W. Europe) has a finer and more dense interradial extrascrobicu-
lar granulation. Its apical system shows almost no sutures and no sutural
depressions. Its ambulacral tubercles are less numerous.

The plates of the apical system of Salenidia scabra NESTLER, 1965
(p. 988, fig. 7) (Maastrichtian of the G. D. R.) show radiating wavy ridges;
the genital pores are displaced towards the suranal plate; the inclination
of the pore pairs is steeper; the ambulacral plates are simple and the spe-
cies belongs to a different genus.

Trisalenia janeti (COTTEAU, 1886) (pl. 24, fig. 1-5) (Campanian of
N. France) is characterized by radiating ridges on the plates of the apical
system, straight poriferous zones, less numerous ambulacral tubercles, a
circular periproct and trigeminate ambulacral plates.

Since none of the described species I have traced, resemble the specimen
under discussion, I have considered it to be a new species.
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4. Ordo PHYMOSOMATOIDA MORTENSEN, 1904

Familia PHYMOSOMATIDAE POMEL, 1883

4.1. Genus Gauthieria LAMBERT, 1888

Type-species. — Cyphosoma radiata SORIGNET, 1850, by
original designation.

Diagnosis. — Low, flattened test; polyporous ambulacral plates;
poriferous zones simple throughout; apical system extending into inter-
ambulacrum V, monocyclic but with supplementary polygonal periproctal
plates (T. MORTENSEN, 1935; H.B. FELL & D.L. PAWSON, 1966).

4.1.1. Gauthieria radiata radiata (SORIGNET, 1850)
(Pl 4, fig. 2-5)

* . 1850 — Cyphosoma radiatum, L. SORIGNET, p. 28.
? 1854 — Cyphosoma simplex, E. FORBES in J. MORRIS, p. 74.
. 1862 — Cyphosoma perfectum, G. COTTEAU & J. TRIGER,
YL VAL
v . 1864 — Cyphosoma radiatum, G. COTTEAU, p. 609-614, pl. 1147,
fig. 10-14, pl. 1148, fig. 1-10 (non pl. 1148, fig. 11-14).
. 1869 — Cyphosoma radiatum, G. COTTEAU & J. TRIGER,
p. 401.
v . 1871 — Cyphosoma radiatum, T. WRIGHT, p. 142, pl. 29, fig. 2-3.
v . 1876 — Cyphosoma radiatum, G. COTTEAU, p. 313, pl. 71, fig. 3-8.
1877 — Cyphosoma radiatum, A. FRIC, p. 147.
1879 — Cyphosoma radiatum, G. COTTEAU, P. PERON &
V. GAUTHIER, p. 109.
. 1881 — Cyphosoma radiatum, J. GOSSELET, p. 250, pl. 21, fig. 7.
. 1883 — Phymosoma radiatum, C. SCHLUTER, p. 12.
1883 — Cyphosoma radiatum, A. FRIC, p. 129.
1887 — Cyphosoma radiatum, V. GAUTHIER, p. 253-254.
. 1888 — Gauthieria radiata, J. LAMBERT, p. 8-9.
. 1889 — Phymosoma radiatum, A. FRIC, p. 98, fig. 125.
1893 — Phymosoma radiatum, A. FRIC, p. 109.
1897 — Gauthieria radiata, R. LEONHARD, p. 40.
1905 — Gauthieria radiata, A. VALETTE, p. 16-19, fig. 1-10.
. 1910 — Gauthieria radiata, ] LAMBERT & P. THIERY, p. 222.
1913 — Gautbhieria radiata, H. SCUPIN, p. 250.
1931 — Gautbhieria radiata, ]. LAMBERT, p. 157.
1934 — Gautbhieria radiata, H. ANDERT, p. 73.
. 1935 — Gauthieria radiata, T. MORTENSEN, p. 478, fig. 278.
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v . 1935 — Gauthieria radiata, J. SMISER, p. 30-31 (pro parte), pl. 2,
fig. 8.
. 1939 — Gauthieria radiata, R KONGIEL, p. 29 & 51, pl. 3, fig.
15-17.
. 1964 — Gauthieria radiata, V. HYNDA, p. 142-144, fig. 1-2.
. 1966 — Gauthieria radiata, H. B. FELL & D. L. PAWSON, p. U398,
fig. 296.1.
. 1968 — Gauthieria radiata, V. HYNDA, p. 201, pl. 41, fig. 1-7.
. 1968 — Gautbhieria radiata, V. HYNDA, pl. 1, fig. 2.
(1970) — Gauthieria radiata, A. BLASZKIEWICZ e.a., p. 158.
. 1974 — Gauthieria radiata, O. V. SAVCHINSKAYA, p. 312, pl. 95,
. fig. 1-5.
. 1974 — Gauthieria radiata, M. KAEVER e.a., p. 278, pl. 2/5.
v . 1980 — Gauthieria radiata radiata, J.F. GEYS (b), p. 43.

Locus typicus. — Eure dept., France.
Stratum typicum. — Turonian.

Other occurrences outside the Benelux.

France : Turonian of Sarthe, Calvados, Seine-Maritime, Loir-et-Cher
(G. COTTEAU, 1864) and Pas-de-Calais (J. GOSSELET, 1880);
Coniacian of Seine-Maritime, Eure and Yonne (G. COTTEAU,
1864); Santonian (?) of Marne (V. GAUTHIER, 1887).

Great Britain : « Lower Chalk » of Kent (T. WRIGHT, 1871).

Fed. Rep. of Germany : Turonian of the Hannover district and West-
phalia (C. SCHLUTER, 1883).

German Democratic Republic : Turonian «Pliner» of Saxony
(C SCHLUTER, 1883).

Czechoslovakia : Turonian of N. Bohemia (A. FRIC, 1877).

Poland : Turonian of Silesia (C. SCHLUTER, 1883).

U.S.S.R.: Turonian of Wolhynia, Ukrainian S.S.R. (R. KONGIEL,
1939); Turonian of Don Basin, Russian S. F. S. R. (V. A. HYNDA,
1968).

Algeria : Turonian of Aumale (G. COTTEAU, P. PERON & V. GAU-
TIER, 1879).

Specimens studied.

Maisi¢res Chalk, at Ville-sur-Haine, Hainaut : 1 specimen;
Maisieres Chalk, at Maisieres, Hainaut : 3 specimens;
Maisiéres Chalk, at St. Vaast, Hainaut : 1 specimen;
Diéves deposit (?), at Tournai, Hainaut : 1 specimen.

Figured specimens in the K.B.LN. collections.

Ne IST 10188, figured herein, Pl. 4, fig. 2-5.
The specimen figured by J. SMISER (1935) pl. 2, fig. 8a-c is lost.
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Dimensions.

D : 15.6-18.6 mm;

h :79-9.6 mm; mean h/D = 0.51;

dsl : 6.4-7.9 mm; mean dsI/D = 0.45;
dsIl : 5.9 -7.0 mm; mean dsIl/dsI = 0.90;
dp : 5.5-7.2 mm; mean dp/D = 0.37.

Description.

Medium sized Gauthieria with flattened test.

The aboral surface is slightly convex. The peristome is subpentagonal
and sunken. None of the specimens do permit a close examination of
gill slits and girdle.

The apical system fails in all the specimens. It leaves a pentagonal
opening in the apex and penetrates deeper into interambulacrum V than
in the other interambulacra.

Ambulacra consist of polyporous, compound plates of phymosomatoid
type, with 5 components and 5 pore pairs. Each ambulacrum shows two
series of 9 or 10 crenulate, non perforate primary tubercles. Areoles are
non confluent, but separated by several horizontal rows of densely packed
granulae. The areoles are radially grooved all around, at least in their
deeper parts. The bosses are more or less smooth. The perradial extra-
scrobicular areas are very narrow. A single row of granulae, which can be
interrupted at several places, separates the scrobicules. The poriferous
zones are simple and gently undulating throughout.

Interambulacra are 1.5 times wider than the ambulacra. Two series
of 9 crenulate, non perforate primary tubercles are present. The scrobi-
cules are sculptured with radial grooves, which are conspicuous in the
lower parts of the areoles, but which fade out gradually upwards on
the bosses. The scrobicules are non confluent but separated by one or
two horizontal rows of granulae. The interradial extrascrobicular surfaces
are narrow and granulated.

Discussion.

Gauthieria radiata is a readily recognisable, well known species, need-
ing little discussion. The existence of a « Senonian » subspecies G. radiata
broecki (LAMBERT, 1897) has been discussed in a previous paper
(J. GEYS, 1980a). This subspecies differs from the nominal subspecies,
by the coarser granulation on its interradial extrascrobicular surfaces and
by its more sunken peristome.

Since G COTTEAU (1864) recognised the fact, it is generally agreed
that Cyphosoma simplex FORBES, 1854 is a junior synonym of
G. radiata. Since neither description, nor figure are given by its author,
it is difficult to know what kind of echinoid FORBES actually had in
mind.
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G. COTTEAU & ]J. TRIGER (1862) misidentified a specimen of
G. radiata as Cyphosoma perfectum. They recognised their error in the
next issue of their monograph, some years later (G. COTTEAU
& J. TRIGER, 1869).

5. SPECIES REPRESENTED BY RADIOLES ONLY

5.1. «Cidaris » hirudo SORIGNET, 1850 : « Turonian » at Autreppe,
Hainaut.

5.2. « Cidaris » pseudosceptrifera HEBERT, 1875 : Craie de Maisieres
at Maisieres, Hainaut.

5.3. Balanocidaris sorigneti DESOR, 1856 : Diéves deposits at Tournai,
Autreppe, Chercq and Estinnes, Hainaut.

These three species were reported by J. SMISER (1935). The names
are listed here merely for completeness and these records are not dis-
cussed.

6. SPECIES NOT REPRESENTED IN THE K.B.I.N. COLLECTIONS

6.1. Cidaris vesiculosa GOLDFUSS, 1826 is reported by G. COTTEAU
(1874) from the Dieves at Montignies-sur-Roc. The K.B.IL N.
possesses specimens from Cenomanian beds (Tourtia) at the same
locality.

6.2 Cidaris sorigneti DESOR, 1856, is mentioned by G. COTTEAU
(1874) from the Diéves, at Montignies-sur-Roc and at Chercq.

6.3. Cidaris vendocinensis AGASSIZ, 1846 is reported by M. MOURLON
(1881) from the Dieves. The species is given in a list without com-
ments and without mentioning a locality.

6.4. Cyphosoma tenuistriatum AGASSIZ, 1846 is mentioned by G. COT-
TEAU (1874) from the Maisieres Chalk at St-Vaast.

7. ACKNOWLEDGEMENTS

I would like to express my sincere gratitude to Dr. X. MISONNE,
director a.i. of the K.B.I.N,, to Ir P. SARTENAER, head of the
department of Paleontology at this institute, to Mrs. D. GASPARD
(Université de Paris-Sud, Orsay, France) and to Prof. Dr. J. REMANE
(Université de Neuchatel, Switzerland) for permission and facilities to
study the specimens in their care. | am equally indebted to Dr. R.P.S.
JEFFERIES (British Museum-Natural History, London, UK) for providing
information and photographs of the proposed neotype of Tylocidaris
clavigera, and to Dr. H. W. BAILEY (Paleoservices Ltd., Watford, UK)
for analysis of foraminifera from the matrix of the same specimen. I also



16 J. F. GEYS. — REGULAR ECHINOIDS 53,3

thank Mr. A.S. GALE (King’s College, London, UK) for the loan of a
fine specimen and Dr. A.V. DHONDT (K. B. I. N., Brussels, Belgium)
for critically reading the manuscript. Mr. R.]. CLEEVELY (British
Museum-Natural History, London, UK) improved the English text.

8. REFERENCES

AGASSIZ, L.
1836. Prodrome d’une monographie des radiaires ou échinodermes. — Mém. Soc.
Sc. Nat. Neuchatel 1, 168-199.
1838. Monographie d’échinodermes vivants et fossiles I. Des Salénies, 32 p., § pl.
— Neuchatel.
1840. Catalogus systematicus ectyporum echinodermatum fossilium musei Neoco-
mensis, 20 p. — Neuchatel.
AGASSIZ, L. & DESOR, E.
1846. Catalogue raisonné des familles, des genres et des especes de la classe des
Echinodermes I. — Ann. Sc. Nat. S., 3, Zoologie, 6, 305-374.
ANDERT, H.

1934. Die Kreideablagerungen zwischen Elbe und Jeschken. Teil III. Die Fauna der

obersten Kreide in Sachsen, Bohmen und Schlesien. — Abh. preuss. geol.
Landesanst, N. F., 159, 478 p., 102 fig.
ARCHIAG, E. &
1846. Rapport sur les fossiles du Tourtia. — Mém. Soc. Géol. France (2) 2, 291-351,
pl. 13-25.
ARNOLD, H.

1964. Fossilliste fiir die Miinsterlinder Oberkreide. — Fortschr. Geol. Rbeinld. u.
Westf., 7, 309-330.
BRONN, H.G.
1848. Handbuch der Geschichte der Natur III A. Nomenclator Palaeontologicus,
1381 p. — Stuttgart.
1904. Klassen und Ordnungen des Thierreiches, 1359 p. — Leipzig & Heidelberg.
COTTEAU, G.

1857-78. Etude sur les échinides fossiles du département de 1’Yonne, 518 p., 84 pl. —
Paris.
1862-67. Paléontologie frangaise. Description des animaux invertébrés commencée par
Alcide d’Orbigny. Terrain Crétacé, t. VII. Echinides, 892 p. pl. 1007-1204. —
Paris.
1874. Note sur les Echinides Crétacés de la Province du Hainaut. — Bull. Soc. Géol.
France (3) 2, 638-660, 2 pl.
1886. Echinides nouveaux ou peu connus, 5. — Bull. Soc. Zool. France, 11, 708-728,
pl. 23-24.
COTTEAU, G., PERON, P. & GAUTHIER, V.

1879. Echinides fossiles de I’'Algérie. Vol. 2, fasc. 6, Etage Turonien, 110 p., 6 pl. —

Paris.
1881-84. Echinides fossiles de I'Algérie. Vol. 2, fasc. 7 & 8, Etage Sénonien, 197 p.,
20 pl. — Paris.

COTTEAU, G. & TRIGER, ].
1855-69. Echinides du département de la Sarthe, 458 p., 75 pl. — Paris.
DELAGE, Y. & HEROUARD, E.
1903. Traité de Zoologie concréte III. Les Echinodermes, 495 p., 53 pl. — Paris.
DESOR, E.
1855-58. Synopsis des Echinides fossiles, 490 p., 44 pl. — Paris.
DIXON, F.

1850. The Geology and Fossils of the Tertiary and Cretaceous Formations of Sussex,
422 p., 40 pl. — London.



93:3 FROM THE TURONIAN AND THE CONIACIAN 17

DURHAM, ]J. & MELVILLE, R.
1957. A classification of Echinoids. — ]. Paleont., 31, 242-272.
ERNST, G.

1973. Die Echiniden-Fauna des Santons der Gehrdener Berge. — Ber. Naturbist.

Ges., 117, 79-102.
FELL, H.B.

1966. Cidaroids, in R.C. MOORE (ed.), Treatise on Invertebrate Paleontology,

Part U, Echinodermata 3, U312-U339. — New York & Kansas.
FELL, H. B. & PAWSON, D. L.

1966. Echinacea, in R. C. MOORE (ed.), Treatise on Invertebrate Paleontology, Part

U, Echinodermata 3, U367-U437. — New York & Kansas.

FOURNIER, D.

1979. Catalogue des Oursins fossiles du Museum, 91 p. — Grenoble.

FRIC, A.

1869-1911. Studien im Gebiete der bohmische Kreideformation. Palaeontologische
Untersuchungen der einzelnen Schichten, 186/153+140+120+135+84+184+
101 p. — Praha.

GAUTHIER, V.

1887. Echinides. Description des espéces de la Craie de Reims et de quelques
especes nouvelles de I’Aube et de I'Yonne, in A. PERON, Note pour servir a
’histoire du terrain de craie dans le sud-est du bassin Anglo-Pansnen, 223-25S.
— Auxkerre.

GEINITZ, H. B.

1850. Characteristik der Schichten und Petrefacten des sichsisch-bohmischen Kreide-

gebirges, 116+22 p., 22 pl. — Dresden.
GEYS, J.F.

1980a. Phymosomatoid Echinoids from the Campanian and the Maastrichtian of
Belgium and the Netherlands. — Paldont. Z., 54, 199-224.

1980b. Regular Echinoids from the Upper Cretaceous of Belgium and the Nether-
lands, in M. JANGOUX (ed.), Echinoderms : Present and Past, 41-46, 1 pl. —
Rotterdam.

GIEBEL, C.G.
1852. Deutschlands Petrefakten, 706 p. — Leipzig.
GOLDFUSS, A.
1826-33. Petrefacta Germaniae. Abbildungen und Beschreibungen der Petrefacten
Deutschlands und der angrenzenden Linder I, 252 p., 71 pl. — Diisseldorf.
HERMAN, J.

1975. Les Sélachiens des terrains néocrétacés et paléocénes de Belgique et des
contrées limitrophes. Eléments d’une biostratigraphie intercontinentale. —
Toel. Verh. Geol. Kt. & Mijnkt. Belg., 15, 450 p.

HISINGER, W.

1837-40. Lethaea Svecica, seu petrificata Sveciae iconibus et characteribus illustrata,
124 + 11 p., 39 pl. — Stockholm.

HYNDA, V. A.

1964. Nowie dannie o stroenni pozdnemelovoyo morskogo ezja Gauthiera radiata. —
Paleont. Zh., 3, 142-144.

1968a. Tip Echinodermata, in S. PASTERNAK, e. a. Stratigrafija i fauna kreidovich
viklediv zakhodu Ukraini, bez Karpat, 272 p., 50 pl. — Kiev.

1968b. K paleoekologii pozdneturonskikh morskikh ezhei Volyno-Podol’skoi plity. —
Paleont. Sbornik, 5, 50-53, 1 pl.

IKEDA, H.
1936. Preliminary note on a new family of the Cidaroidea. — Annot. Zool. Japan,
15, 486-489, pl. 33-34.
KIER, P. M.

1977. The poor fossil record of regular echinoids. — Paleobiology, 3, 168-174.



18 J. F. GEYS. — REGULAR ECHINOIDS 53,3

KONGIEL, R.

1939. Notes pour servir a I’étude des Echinides Crétacés de Pologne I. Echinides
réguliers. — Trav. Soc. Sci. Lett. Wilno, Cl. Sci. Math. Nat., 13, 1-54, pl. 1-3.
LAMBERT, J.
1888. Note sur un nouveau genre d’échinide de la Craie de IYonne. — Bull. Soc.
Sci. Yonne, 42, 1-9.
1911. Etude sur les échinides crétacés de Rennes-les-Bains et de Corbieres, 120 p.,
3 pl. — Carcassonne. :
1931-33. Etude sur les Echinides fossiles du Nord de I'Afrique. — Mém. Soc. Géol.
France (N. S.), 16, 228 p., 8 pl.
LAMBERT, ]. & JEANNET, A.
1928. Nouveau catalogue des moules d’échinides fossiles du Musée d’Histoire
Naturelle de Neuchitel, exécutés sous la direction de L. AGASSIZ et
E. DESOR. — Denkschr. Schweiz. Naturforsch. Gesell. 64/2, 83-233, 2 pl.

LAMBERT, J. & THIERY, P.

1909-25. Essai de nomenclature raisonnée des Echinides, 607 p., 15 pl. — Chaumont.
LEONHARD, R.
1897. Die Fauna der Kreideformation in Oberschlesien — Palaeontographica 44,
11-70, pl. 3-6.

MAILLEUX, E.
1933. Terrains, roches et fossiles de la Belgique, 217 p. — Bruxelles.
MANTELL, G.

1822. The Fossils of the South Downs; or Illustrations of the Geology of Sussex,
327 p., 42 pl. — London.

MOORKENS, T.
1969. Quelques Globotruncanidae et Rotaliporidae du Cenomanien, Turonien et
gloriiacien de la Belgique. — Proc. 1st Int. Cf. Plk. Microfoss., Leiden, 435-459,
pl.
MORRIS, J.
1854. A Catalogue of British Fossils, 372 p. — London.
MORTENSEN, T.
1904. The Danish expedition to Siam, 1889-1900. II. Echinoidea. — Danske Vidensk.
Selsk. Skrift. (7), 1, 1-124, 7 pl.
1928. A monograph of the Echinoidea. 1. Cidaroidea, 551 p., 88 pl. — Kebenhavn.
1935. A monograph of the Echinoidea II. Bothriocidoroida, Melonechinoida, Lepi-
docentroida and Stirodonta, 647 p., 89 pl. — Kebenhavn.
MOURLON, M.
1880. Géologie de la Belgique, 317 + 392 p. — Bruxelles.

PARKINSON, J.

1804-11. Organic remains of a former world. An examination of the mineralised
remains of the vegetables and animals of the antidiluvian world, generally
termed extraneous fossils, 300 p. — London.

POMEL, A.
1883. Classification méthodique et généra des échinides vivants et fossiles, 131 p.,
1 pl. — Alger.

QUENSTEDT, F. A.
1875. Petrefactenkunde Deutschlands, 3. Echinodermen, 714 p. — Leipzig.
1885. Handbuch der Petrefactenkunde, 1239 p., 100 pl. — Tiibingen.
REUSS, A.E.
1845-46. Die Versteinerungen der bohmischen Kreideformation, 58 + 148 p., 51 pl. —
Stuttgart.
ROBASZYNSKI, F.

1975. Précisions sur le Turonien au sondage du Jardine & Thulin et dans le Bassin
de Mons. — Comm. Nat. Stratigr. Docum., 9, 34-43, 11 fig.



59,13 FROM THE TURONIAN AND THE CONIACIAN 19

ROEMER, F. A.

1840-41. Die Versteinerungen des norddeutschen Kreidegebirges, 4 + 145 p., 16 pl. —
Hannover.

SAVCHINSKAYA, O. V.
1974. Tip Echinodermata - Iglokozhie. Klass Echinoidea - Morskie ezhi, in Atlas
Verhnemelovoj Fauni Dombassa, 380 p., 128 pl. — Moskwa.
SCHLUTER, C.

1883. Die reguliren Echiniden der norddeutschen Kreide. I. Glyphostomata. — Abbh.
Kon. Preuss. geol. Landesamt, 4/1, 72 p., 7 pl.

SCHLUTER, C.
1892. Die reguliren Echiniden der norddeutschen Kreide. 1. Cidaridae, Salenidae.
— Abh. Kon. Preuss. geol. Landesamt (N.F.), 5, 9 + 243 p., 21 pl
SCUPIN, H.
1913. Die Lowenberger Kreide und ihre Fauna. — Palaeontographica Suppl., 6,
276 p., 15 pl.
SMISER, ]J.
1935. A monograph of the Belgian Cretaceous Echinoids. — Mém. Mus. roy. Hist.
Nat. Belg., 68, 98 p., 9 pl.
SORIGNET, L. A.

1850. Oursins fossiles de deux arrondissements du département de I’Eure, 4 + 83 p.
— Vernon.

TERMIER, H. & TERMIER, G. ;
1953. Echinides, in J. PIVETEAU (ed.), Traité de Paléontologie III, 857-947. —
Paris.
VALETTE, A.

1905. Description de quelques échinides nouveaux de la Craie sénonienne du
département de I’Yonne. — Bull. Soc. Sci. Yonne, 58/2, 21-45.

WRIGHT, T.
1864-82. Monograph on the British fossils from the Cretaceous formations. Vol. I.
The Echinoidea, 371 p., 80 pl. — London.

EXPLANATIONS OF PLATES

PLATE I

Fig. 1. — Tylocidaris clavigera (KONIG in MANTELL, 1822);
Tarring Neville, Sussex, England; Lower Santonian;
Coll. A.S. Gale.
Adoral view; X 1.

Fig. 2. — The same. Small radiole; X 6.
Fig. 3. — The same. Lateral view; X 2.

Fig. 4. — Tylocidaris clavigera (KONIG in MANTELL, 1822);
Chercq, Hainaut, Belgium; Diéves deposit;
Coll. K. B.I. N. n°o IST 10184.
Lateral view; X 2.5.

Fig. 5. — The same. Detail of corona at the ambitus; X 5.

PLATE 1I

Fig. 1. — Tylocidaris clavigera (KONIG in MANTELL, 1822);
Chercq, Hainaut, Belgium; Dieves deposit;
Coll. K.B.I. N. no IST 10184.
Adapical view; X 2.5.
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The same. Adoral view; X 2.5.

Tylocidaris clavigera (KONIG in MANTELL, 1822);
Gravesend, Kent, England; Lower Santonian;

Coll. B. M. (N. H.) no BM 39998 (the neotype).
Adoral view; X 2.

PLATE III

Cidaroid « type 2 »;

Maisieéres, Hainaut, Belgium; Maisiéres Chalk;
Coll. K.B. L. N. no IST 10186.
Isolated coronal plate; X §.

Salenia cherei nov. sp.;

Chercq, Hainaut, Belgium; Diéves deposit;
Coll. K. B. I. N. no IST 10187 (the holotype).
Lateral view; X 4,

The same. Adapical view; X 4.
The same. Adoral view; X 4,

The same. Detail of ambulacrum V, with parts of interambulacra 1 and §,
at the ambitus; X 16.

Cidaroid «type 1 »;

Chercq, Hainaut, Belgium; Dieves deposit;
Coll. K. B. L. N. no IST 10185.

Fragment of corona; X 5.

PLATE 1V

Salenia cherei nov. s

Chercq, Hainaut, Bnglum Dieves deposit;

Coll. K. B.I. N. no IST 10187 (the holo typc)

Detail of apical system w1th madreporite, genital plate 3, ocular plates III
and IV and suranal plate; X 10.

Gauthieria radiata radiata (SORIGNET, 1850);
St. Vaast, Hainaut, Belgium; Maisi¢res Chalk;
Coll. K. B.I. N. no IST 10188.

Adapical view; X 3.5.

The same. Adoral view; X 3.5.
The same. Lateral view; X 3.5.

The same. Detail of ambulacrum and adjacent part of interambulacrum at
the ambitus; X 10.
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