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Abstract

A specimen of the holectypid echinoid Coenholectypus lorteti (CoT-
TEAU, 1869), from the ’Echinoid Marker Bed’ of Member C (Natih
Formation, uppermost Middle Cenomanian, Cretaceous) at Jebel Ma-
damar (central Oman Mountains, Sultanate of Oman), preserves peri-
proctal plating. This is only the second example ofsuch plating in the
genus Coenholectypus. Previous records of periproctal and/or peristo-
mial plating in holectypoids and other irregular echinoids are listed and
briefly discussed.

Key words: Echinoidea, Holectypoida, periproctal plating. Cenoma-
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Résumé

Un spécimen de Péchinoide holectypidé Coenholectypus lorteti (COT-
TEAU, 1869) provenant du “banc marqueur a echinoides” du Membre
C (Formation de Natih, partie terminale du Cénomanien moyen) au
Jebel Madamar (Montagnes de I'Oman central. Sultanat d'Oman) a
conservé les plaques périproctales. C’est seulement le second exemple
de telles plaques dans le genre Coenholectypus. Les mentions anté-
rieures de plaques périproctales et/ou péristomales chez les holecty-
pidés et autres échinoides irréguliers sont recensées et brievement
discutées.

Mots-clefs: Echinoidea, Holectypoida, plaques périproctales. Céno-
manien, Sultanat d'Oman.

Introduction

An echinoid faunule collected in February 1998 from the
so-called ’Echinoid Marker Bed’ (Smith et al, 1990,
p. 35) within Member C of the Natih Formation (upper-
most Middle Cenomanian) at Jebel Madamar (central
Oman Mountains) includes a specimen of the holectypid
Coenholectypus lorteti (C otteau, 1869) which preserves
periproctal plating. Although retention of periproctal
plating in other holectypids (e.g., species of the genera
Discoides and Camerogalerus) is comparatively com-
mon, there is only one previous record of such plating

in Coenholectypus, namely from the Upper Cenomanian
of Sergipe, Brazil (Smith & Bengtson, 1991).

Retention of periproctal and/or peristomial plating is
not at all common in irregular echinoids. Only under
certain conditions, e.g. catastrophic (rapid) burial, suc-
cessful predation, absence of post-mortem scavenging,
bioturbation and/or current winnowing, are the flexible
membranes covered by the buccal and/or anal plates kept
in place. Normally, these would either be pushed out by
decomposition gases, or would have collapsed into the
test and, in both cases, become scattered in the process.
Previous records of such plating are listed below and are
briefly commented upon, with the emphasis on material
collected recently from Upper Maastrichtian strata in
southern Limburg (The Netherlands) and northeast Bel-
gium.

The Jebel Madamar material described here is con-
tained in the collections of the Natuurhistorisch Museum
Maastricht (abbreviation NHMM). On foraminifera! evi-
dence, Smith ef al. (1990, p. 38) assumed a latest Middle
Cenomanian age for the lower part of Member C, within
which the ’Echinoid Marker Bed’ occurs. Ammonites
from the upper part of Member C, as exposed at the nearby
Jebel Salakh and Jebel Hinaydil, southwest of Jebel Ma-
damar, indicate an early Late Cenomanian date, i.e. the
equivalent of the Calycoceras (Proeucalycoceras) guer-
angeri Zone in NW Europe (Kennedy & Simmons, 1991).

Description

Specimen NFIMM 2001084 (Fig. 1) is a fairly large (test
diameter 26.2 mm, height 13.3 mm) representative of
Coenholectypus lorteti, a species first recorded (Cot-
teau, 1869, p. 537) from the Cenomanian of Syria. It
closely matches specimens described and illustrated by
Smith et al. (1990, p. 57, figs 14d-f, 17, 18; with addi-
tional synonymy) from the ’Echinoid Marker Bed’ at
Jebel Madamar, where it is the commonest echinoid.
Test outline is subpentagonal (Fig. 1A, B), with a low
conical profile (Fig. 1C) and a well-rounded ambitus, a
deeply invaginated peristome (Fig. IB), and a small,
longitudinally elongate periproct, narrowly rounded ado-
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Coenholectypus lorteti (Corteau, 1869), NHMM 2001084, 'Echinoid Marker Bed’, lower part of Member C (Natih
Formation, uppermost Middle Cenomanian), Jebel Madamar, central Oman Mountains. Scale bar equals 10 mm.

rally and pointed adapically (Figs 1B, 2). Periproct width
is 3.4 mm, its length 4.6 mm. Remarkably, all periproctal
plates, 10 in number (as preserved) are retained; these are
arranged in a single circlet, with two smaller, tongue-
shaped plates in the central part. The largest plate occu-
pies the adambital part of the periproctal opening; all
other plates are smaller and of variable size and outline.
In side view (Fig. 1C), these plates form a low dome; the
plates themselves are more or less swollen medially, with
bevelled margins, with the exception ofthe two adambital
ones; sutures are deep, except adambitally. Tubercles
occur on some plates (in particular on adambital ones),
otherwise carrying scattered granules. The anal opening
itself is matrix filled, but appears to have been relatively
small, and longitudinally elongate.

Discussion

In overall structure, the periproct plating of NHMM
2001084 resembles that of Coenholectypus sp. from the

Upper Cenomanian of Cruzes (Sergipe, Brazil), illu-
strated by SmitH & BENGTsoN (1991, p. 36. fig. 28D),
but differs in details. Although incompletely preserved,
the Brazilian specimen also appears to have had plates
arranged in two circlets, with a couple of similar-sized
plates centrally.

In other holectypids, retention of periproctal plating
seems to be comparatively common. In the literature,
examples have been described and illustrated for (see
also HAWKINS, 1912a):

* the Aptian Discoides decorata (DEsor, 1842) (see
SMITH & W RIGHT, 1999, p. 348, fig. 128d);

* the Albian-Cenomanian D. subuculus (LEske, 1778)
(see SMmiTH in SMITH et al, 1988, fig. 37d; SMITH &
W rRIGHT, 1999, fig. 135a, b);

* the Cenoinanian-Coniacian Camerogalerus minimus
(DEsor, 1842) (see CotTEAU, 1861, pi. 1012, fig. 6;
LOoscHER, 1910, p. 291, fig. 8; HorLmEs, 1935, p. 471,
figs A, C-D, F, as Discoidea dixoni, G, 1; MACZYNSKA,
1958, p. 96, fig. 25, pi. 9, fig. 15; SMITH & W RIGHT,
1999, fig. 135c, d, pi. 116, fig. 16);



* the Cenomanian Camerogalerus cylindricus (La-
MARCK, 1816) (see NortTH, 1915, p. 500, figs B-D;
HorMmEs, 1935, p. 476, fig. K; Maczynska, 1958,
p- 87, fig. 6, pi. 1, figs 3, 4).

Although details of periproctal plating differ consider-
ably in all these examples, it appears that the type of
plating in Coenholectypus lorteti is closer to that in
Camerogalerus than that seen in Discoides, in showing
a distinct outer circlet of plates, and a less well-developed
inner circlet. However, adorai plates generally are smaller
in Camerogalerus than in NHMM 2001084, and the anal
opening is closer to the adorai margin. Unfortunately, the
latter does not show any diminutive platelets directly
encircling the anal opening. However, these may origin-
ally have been present, having probably been pushed out
by the matrix plug.

Previous records

Records of periproctal and/or peristomial plating in other
irregular echinoids are scattered throughout the literature.
Although the list below is probably not complete, these
records are here briefly commented upon.

K1ER (1972, pi. 47, figs 1-5) illustrated a few periproc-
tal plates collapsed into the periproct opening, in the
Early Cretaceous pygurid Pygurus yamamaensis KIER,
1972. In another specimen of the same species, KIER
(pi. 47, fig. 2) noted the retention of buccal spines, which
is highly unusual.

Of the Cenomanian anorthopygid Anorthopygus orbi-
cularis (de GraTELOUP, 1836), SMITH & W RIGHT (1999,
p. 362, fig. 136a, e; pi. 115, figs 3, 5, 6) described a
specimen (internal mould) preserving periproctal plating,
forming 'a tesselate pavement aborally’, and consisting of
at least 17 polygonal plates of varying sizes.

Amongst conulids, preservation of periproctal plating
appears to be extremely rare, with only a single specimen
of the Campanian-Maastrichtian Globator bleicheri
(GAUTHIER, 1889) known (Smith, 1995, fig. 47). This
type recalls that seen in some small holasteroids (e.g.,
Offaster, Galeola).

D O RBIGNY (1853, pi. 822, fig. 9) illustrated the peri-
proctal plating of Holaster senonensis, now referred to

Fig. 2 - Camera lucida drawing of periproctal plating of
NHMM 2001084 (compare Fig. 1), x 10.
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the genus Galeola (see Ernst, 1971), which is charac-
terised by a central anal opening, and up to three circlets
of plates and platelets, of decreasing size. Note that
MELVILLE & DURHAM (1966, fig. 186/1) copied this illus-
tration, but referred to it as belonging to the genus Offa-
ster. The type of periproctal plating that GauTHIER (1891,
p. 12, pi. 1, fig. 11) described for Offaster from the Sens
area (France) differs considerably from the example gi-
ven by d’ORBIGNY.

In the literature, there are comparatively many records
of peristomial plating in the Late Cretaceous-Early Pa-
leogene holasteroid genus Echinocorys, but instances of
periproctal plating are so far unknown. Although varying
in details, the type of peristomial plating is surprisingly
uniform in this genus, as a comparison of illustrations in
LamBERT (1903, fig. 4), Hawkins (1912b, fig. 1), M osk-
VIN & SHiMANskAIA (1993, figs 2, 4/5), and JagT (2000,
pi. 21, fig. 11) reveals.

A comparable type, but with associated elongate, bar-
like plates close to the adorai rim of the peristomial
opening, occurs in the Late Maastrichtian Hemipneustes
striatoradiatus (LESKE, 1778) (see DORTANGS, 1990, p. 42;
JacgT, 2000, pi. 24, figs 8,9). Numerous examples are now
known from the Maastrichtian type area, from both the
Nekum and Meerssen members (Maastricht Formation),
also in flint preservation. In some instances, ’populations’
comprising a dozen or more specimens have been col-
lected, all with peristomial and/or periproctal plating
preserved, pink or light purple in colour, as well as
portions of the spine canopy. This allows the range of
variation to be determined in this species (JaGT et al., in
prep. ). It appears that variation in number of plates is
limited though, with 19-21 peristomial plates and numer-
ous (up to 70-75) plates/platelets covering the periproct,
and more or less regularly arranged in up to five circlets,
with a subcentral anal opening.

The only example of peristomial and periproctal plat-
ing in the Late Maastrichtian H. oculatus CotrteaU, 1890
(see JagT, 2000, p. 280) is closely comparable, although
details cannot be made out due to the fact that in both
openings plating has partially collapsed into the test.

Despite the fact that representatives ofthe Late Maas-
trichtian holasteroid Cardiaster granulosus (GOLDFUSS,
1829) are generally considered to have burrowed fairly
deeply, and numerous specimens have been collected
over the years, the number of specimens preserving either
peristomial or periproctal plating is extremely low. The
elongate, bar-like plates close to the adorai peristome rim
also occur in this species, as a specimen illustrated by
Jagt (2000, pi. 22, figs 3, 4) shows. A comparable
arrangement of broadly triangular, larger plates and an
associated, less regularly arranged series of much smal-
ler, wedge- or lozenge-shaped plates is evident.

In spatangoids, it appears that the type of peristomial
plating is closely comparable to that seen in the various
holasteroids (see above), as is shown by the Eocene brissid
Eupatagus (E.) excentricus (GREGORY, 1891) (see LEWIs,
1989, text-fig. 10, pi. 6, fig. 1b, f). Of the Campanian-
Maastrichtian Hemiaster gr. aquisgranensis SCHLUTER,
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1899 (see JacgT, 2000, pi. 28, fig. 4), synonymised with
Hemiaster stella (MorToN, 1830) by SmITH & JEFFERY
(2000, p. 323), just a single specimen preserves some of
the thin peristomial plates. DorTANGSs (1990, p. 42) noted
that plating was also known in the Late Maastrichtian
Leymeriaster maestrichtensis (SCHLUTER, 1897); however,
whether this pertained to the peristome or periproct (or
both) is not indicated. Without having seen the actual
specimen(s), I cannot comment on this record.

The type of periproctal and peristomial plating occur-
ring in the small, paedomorphic hemiasterids is different
and appears to be characterised by just four peristomial
plates, two large but equal-sized plates, occupying most
of the opening, and two much smaller ones tucked away
in both corners. Examples of this can be found in Dor-
TANGS (1989, p. 43) for the Late Maastrichtian Hemiaster
prunella (Lamarck, 1816) and in Cotteau (1883, p. 214,
pi. II, figs 9, 10) for the Turonian-?Campanian H. nasu-
tulus SorIGNET, 1850. Periproctal plating seems to be
more variable, but in all recorded instances shows numer-
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ous small, densely granulate platelets, arranged in more
or less regular circlets.

Work under way (JAGT et al,, in prep. ) will provide
details of peristomial and/or periproctal plating in Late
Cretaceous holasteroids and spatangoids from the Maas-
trichtian type area, provide comparisons with extant taxa
wherever possible, and offer explanations for this special
type of preservation.

Acknowledgements

Iwish to thank A.S. Schulp (Natuurhistorisch Museum Maastricht) and
A.F. Hartman (Shell, Gabon) for assistance during field work at Jebel
Madamar, A.B. Smith (The Natural History Museum, London) for
providing items of literature and for commenting on an earlier draft,
Carina Hoorn-Milne (Kingston-upon-Thames), K.M. Said Al-Busaidy
and S.S. Hanna (both Sultan Qaboos University, Al Khod, Oman) for
providing assistance during preparation for field work at Jebel Mada-
mar, C. Neumann (Museum tur Naturkunde, Berlin) for suggesting
improvements, and R.W. Dortangs (Amstenrade) for preparation of
photographs.

Gautnier, V., 1891. Note sur quelques échinides de 1’Yonne.
Bulletin de la Société des Sciences de [ 'Yonne, 1890: 1-26.

Goldfuss, A., 1826-1844. Petrefacta Germania tam ea, quae in
museo universitatis regiac Borussicae Fridericiae Wilhelmiac
Rhenanae servantur quam alia quae cunque in museis hoenin-
ghusiano, muensteriano aliisque extant, iconibus et descriptio-
nibus illustrata. Abbildungen und Beschreibungen der Petrefac-
ten Deutschlands und der angrdnzenden Léander, unter Mitwir-
kung des Herrn Grafen Georg zu Miinster. Diisseldorf, Amz &
Co., viii+ 1-76, pis 1-25 (1826); 77-164, pis 26-50 (1829); 165-
240, pis 51-71 (1831); 241-252 (1833); 1-68, pis 72-96 (1833 );
69-140, pis 97-121 (1836); 141-224, pis 122-146 (1840); 225-
312, pis 147-165 (1837); iv + 1-128, pis 166-200 (1844).

GraTeLour, J.P.S. pe, 1836. Mémoire de géo-zoologie sur les
oursins fossiles (Echinides), qui se rencontrent dans les terrains
calcaires des environs de Dax (Département des Landes). Actes
de la Société linnéenne de Bordeaux, (1)8: 103-191.

GreGcory,J.W., 1891. A revision ofthe British fossil Cainozoic
Echinoidea. Proceedings o fthe Geologists Association, 12: 16-
60.

Hawxkins, H.L., 1912a. Classification, morphology and evolu-
tion of the Echinoidea Holectypoida. Proceedings ofthe Zool-
ogical Society ofLondon, 1912: 440-497.

Hawxkins, H.L., 1912b. The plates of the buccal membrane in
Echinocorys. Geological Magazine, 49: 222-225.

Hormes, S.C.A., 1935. The periproctal plates of Discoidea.
Geological Magazine, 72: 470-478.

jact, JW.M., 2000. Late Cretaceous-Early Palaecogene echi-
noderms and the K/T boundary in the southeast Netherlands and
northeast Belgium - Part 4: Echinoids. Scripta Geologica, 121:
181-375.

Jagt, JW.M., Deckers, M.J M., Dortancs, R-W., INDEHER-
BERGE, L., Kuyrers, M.M.M., MicueLs, G.P.H. & VvV aN DEr,
Hawm, R'W.JM., in prep. Peristomial and periproctal plating in
Late Cretaceous echinoids from the Maastrichtian type area.



KENNEDY, W.J. & Simmons, M.D., 1991. Mid-Cretaceous am-
monites and associated microfossils from the Central Oman
Mountains. Newsletters o fStratigraphy, 25: 127-154.

Kier, P.M., 1972. Tertiary and Mesozoic Echinoids of Saudi
Arabia. Smithsonian Contributions to Paleobiology, 10: iii +
242 pp.

Lamarck, J.B. pe, 1816. Histoire naturelle des animaux sans
vertebres, ou tableau général des classes, des ordres, et des
genres de ces animaux, 3. Les Echinides. Paris, Déterville &
Verdiere, 59 pp.

LamBerT, J,, 1903. Description des Echinides crétacés de la
Belgique principalement de ceux conservés au Musée royal de
Bruxelles. I. Etude monographique sur le Genre Echinocorys.
Mémoires du Musée royal d'Histoire naturelle de Belgique, 2:
1-151.

LeskE, N.G., 1778. Jacobi Theodori Klein Naturalis dispositio
Echinodermatum, edita et descriptionibus novisque inventis et
synonymis auctorum aucta. Lipsiae, G.E. Beer, xxii + 278 pp.
Lewis, D.N., 1989. Fossii Echinoidea from the Barton Beds
(Eocene, Bartonian) of'the type locality at Barton-on-Sea in the
Hampshire Basin, England. Tertiary’ Research, 11: 1-54.
LoscHEr, W., 1910. Die westfalischen Galeritenschichten mit
besonderer Beriicksichtigung ihrer Seeigelfauna. Neues Jahr-
buch fiir Mineralogie, Geologie und Paldontologie, Beilage-
Band, 30: 269-312.

Maczynska, S.S.. 1958. Jezowce rodzaju Discoidea z cenoma-
nu i turonu okolic Krakowa, Miechowa i Wolbromia. Prace
Muzeum Ziemi, 2: 81-115.

MELvILLE, R'V. & Duruam, J.W., 1966. Skeletal morphology.
In: Moore, R.C. (Editor), Treatise on Invertebrate Paleontol-
ogy, Part U, Echinodermata 3(1). Geological Society of Amer-
ica, Boulder/University of Kansas Press, Lawrence, pp. U220-
U257.

Morton, S.G., 1830. Synopsis of the organic remains of the
ferrigenous sand formation of the United States, with geologi-
cal remarks, Part 2. American Journal ofScience, 18: 243-250.

MoskviN, M.M. & suimanskaia, N.V.. 1993. Rod Echinocorys
(morskie ezhi) v otlozheniiakh datskogo iarusa vostochnoi
chasti evropeiskoi paleobiogeograficheskoi oblasti stat'ia 2.
Byulletin Moskovogo o-va ispytatelej prirody, Otdel geologia,
68: 44-59.

NORTH, F.J., 1915. On the periproctal plates of Discoidea

eylindrica (Lamarck). Annals and Magazine o fNatural History,
(8)16: 499-501.

Periproctal plating echinoid 89

ORrRBIGNY, A. p’, 1853-1859. Paléontologie frangaise. Descrip-
tion zoologique et géologique de tous les animaux mollusques
et rayonnés fossiles de France. Terrain crétacé, (1)6. Paris,
Victor Masson et fils, 432 pp., pis 801-908.

scuruTer, C., 1897. Ueber einige exocyclische Echiniden der
Baltischen Kreide und deren Bett. Zeitschrift der deutschen
geologischen Gesellschaft, 49: 18-50.

scuruter, C., 1899. Ueber einige von Goldfuss beschriebene
Spatangiden. II. Stiick. Zeitschrift der deutschen geologischen
Gesellschaft, 51: 104-124.

smitu, A.B., 1995. Late Campanian-Maastrichtian echinoids
from the United Arab Emirates-Oman border region. Bulletin of
the Natural History Museum London (Geology), 51: 121-240.

smith, A.B. & Bengtson, P., 1991. Cretaceous echinoids from
north-eastern Brazil. Fossils and Strata, 31: 1-88.

smith, A.B. & 1errery, C.H., 2000. Maastrichtian and Palaeo-
cene echinoids: a key to world faunas. Special Papers in
Palaeontology, 63: 1-406.

smitH, A.B., PauL, CR.C.,, GaLe, As. & Donovan, SK.,
1988. Cenomanian and Lower Turanian echinoderms from
Wilmington, south-east Devon, England. Bulletin o fthe British
Museum (Natural History), Geology, 42: 1-245.

smitH, A.B., sStmmons, M.D. & Racey, A., 1990. Cenomanian
echinoids, larger foraminifera and calcareous algae from the
Natih Formation, central Oman Mountains. Cretaceous Re-
search, 11: 29-69.

smitH, AB. & wricur, CW., 1999. British Cretaceous echi-
noids. Part 5, Holectypoida, Echinoneoida. Monographs o fthe
Palaeontographical Society London, 153: 343-390.

soriGNET, L., 1850. Oursins fossiles de deux arrondissements
du Département de 1I’Eure (Louviers et Andelys). Vernon,
Barbaret, iv + 83 pp.

John W.M. 1acgT

Natuurhistorisch Museum Maastricht
P.O. Box 882, NL-6200 AW Maastricht
The Netherlands

E-mail: mail@nhmmaastricht.nl

Typescript submitted: 20 June 2001.
Revised typescript received: 14 November 2001.


mailto:mail@nhmmaastricht.nl




