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Abstract

The Phosphatic Chalk of Ciply (upper part of the lower Lower Maas¬
trichtian) was investigated for microbrachiopods in the Van Damme
quarry at Ciply. Samples of this chalk were treated with a super satu-
rated Glauber sait solution (method of Surlyk, 1972). Among the
microbrachiopods collected, two new Megathyrididae were recogni-
zed: Megathiris bidiscoidea n. sp. and Argyrothecapopielae n. sp. The
presence of a new Megathiris species in this deposit is interesting
because this genus is uncommon in Upper Cretaceous chalks.

Key-words: Brachiopods, Megathyrididae, Cretaceous, Maastrich¬
tian, Ciply, Belgium.

Résumé.

Pour étudier les microbrachiopodes de la Craie Phosphatée de Ciply
(partie supérieure de la partie inférieure du Maastrichtien Inférieur),
des échantillons de craie ont été prélevés dans la carrière Van Damme
à Ciply. Ils ont été traités au moyen d'une solution supersaturée de sul¬
fate de sodium (méthode de Surlyk, 1972). Parmi les brachiopodes
récoltés, deux nouvelles espèces de Megathyrididae ont été reconnues:
Megathiris bidiscoidea n. sp. et Argyrotheca popielae n. sp. La pré¬
sence d'une nouvelle espèce de Megathiris dans ces sédiments est inté¬
ressante car ce genre est peu fréquent dans les dépôts du Crétacé
Supérieur.

Mots-clefs: Brachiopodes, Megathyrididae, Crétacé, Maastrichtien,
Ciply, Belgique.

Introduction

For a long time, palaeontologists' attention has been
drawn to the unusual lithological structure and the
remarkable fossil wealth of the Phosphatic Chalk of
Ciply (Mons area). This rather coarse-grained chalk is
brownish in colour because it contains very large
amounts of dark brown phosphate grains. For this
deposit, Cornet & Briart (1866) proposed a dating of
Maastrichtian âge. Jeletzky (1951) also considered it
as belonging to the Upper Maastrichtian and moreover,
thought that this Phosphatic Chalk of Ciply sédimenta¬
tion had occurred in continuity whith the underlying
"Craie de Spiennes" placed by him in the Lower
Maastrichtian. Jeletzky's opinion was followed by

Marliere (1954) and by Hofker (1959, 1961). Very
recently, however, Robaszynski & Christensen
(1989) restudied the Ciply area for foraminifera and
belemnites. They concluded in favour of a good corréla¬
tion between the brown Phosphatic Chalk of Ciply and
the obtusa Zone. They found an abundance of Belem-
nella (Pachybelemnella) obtusa Schulz which is an
excellent marker of the upper part of the lower Lower
Maastrichtian. The same authors demonstrated also
that the "Craie de Spiennes" is from the upper part of
the Upper Campanian and that a discontinuity exists
between this level and the Phosphate Chalk of Ciply.

In the area of Ciply, most quarries are abandoned
today. Nowadays, the only easily accessible place for
sampling "brown chalk" is the Van Damme quarry,
8 km to the south of the town of Mons (Fig.l). A sec¬
tion of this quarry is illustrated in Robaszynski &
Christensen (1989, p. 400, fig. 4). The phosphatic
chalk section starts with the "Poudingue de Cuesmes"
(phosphatic pebbles) and reaches a thickness of
3 meters. The phosphatic chalk is overlain with a one
meter thick hard-ground which contains anfractuosities
filled with soft sediment of the same âge (Maastrich¬
tian). Finally the hard-ground is capped by high deposits
of Danian âge (Tuffeau de Ciply). The "Tuffeau de
Saint-Symphorien" ( Upper Maastrichtian) is not pre¬
sent in the Van Damme quarry. A large hiatus between
the sédiments of Lower Maastrichtian âge and Danian
deposits is observed here. Except the Megathiris speci¬
men conserved in the Institut royal des Sciences naturel¬
les de Belgique (I R Sc N B ) Brussels, ail specimens
found in Ciply and presented in this paper were extrac-
ted from phosphatic chalk sampled in the Van Damme
quarry.

von FIanstein (1879) and Peron (1894) published
on the macrobrachiopods from the Ciply Chalk. Other
publications dealt partially with macrobrachiopods
from the Ciply area and, among these, the following
papers must be cited: de Ryckholt (1854), Binkhorst
van Den Binkhorst (1859), Bosquet (1859), Wood-
ward (1868), Quenstedt (1871) and Cornet &
Briart (1874). Although the papers cited above are
from the last century, and though the species described
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Fig. 1 — Map showing the situation of the Van Damme
quarry in Ciply (Mons Basin, Belgium).

in them are in need of substantial revision, ail this litera-
ture is an evidence of the great interest paid by numé¬
rotas palaeontologists to this important brachiopods
fauna.

More recent are papers of Sahni (1929) dealing with
Carneithyrididae, of Backhaus (1959) in which Theci-
deidae from Ciply are revised and of Kruytzer (1969)
who cited the Crania species founded in the chalk of
Ciply.

Very detailed papers on the articulate brachiopods
from the chalk of Rügen (Germany) were published by
Steinich (1963,1965, 1967, 1968a and 1968b). In these
papers many microbrachiopods were described for the
first time and Steinich also took into considération the
stratigraphical value of this fauna. Therefore a new field
of research was opened.

Surlyk (1970a,1970b, 1971, 1972, 1973, 1974, 1979,
1982, 1983, 1984) studied brachiopods from northern
Germany and Denmark and successfully used micro¬
brachiopods for stratigraphical purposes. Johansen
(1987), Johansen & Surlyk (1990) and Surlyk &
Johansen (1981 and 1984 ) carried on the use of
microbrachiopods distribution for specifying the strati-
graphy of Campanian and Maastrichtian Chalk in Den¬
mark and in England (Norfolk). bltner & pisera
(1979) paid attention to microbrachiopods in the Upper
Cretaceous chalk of Mielnik (eastern Poland) and des¬
cribed two new genera.

However, detailed microbrachiopods studies are still
lacking for Belgian Cretaceous chalks. For this reason,
I began in 1990 to sample in the Ciply area. Though this
chalk is not as rich in species as the Campanian-
Maastrichtian chalks of Denmark and Norfolk, a
reasonable amount of interesting brachiopods (macro¬
and micro-) were extracted. A further paper will be
devoted to those results.

The present paper presents only two new species of
Megathyrididae found in the Phosphatic Chalk of
Ciply.

The first one, Argyrotheca popielae n.sp. is frequent
in the sediment filling the anfractuosities of the hard-
ground or in the chalk situated just under the hard-
ground. The second one, Megathiris bidiscoidea n.sp. is
very infrequent and was found mainly just below the
hard-ground. This species is interesting because the
genus Megathiris is mainly common in the Tertiary sédi¬
ments (de Morgan, 1883, Dreger, 1889, Sacco,
1902, Meznerics, 1943, Barczyk & Popiel-
Barczyk, 1977) whereas very few Upper Cretaceous
species are known. For instance, no Megathiris species
was discovered in Maastrichtian chalks from Rügen by
Steinich (op. cit.), nor in chalks from Denmark, Ger¬
many and England by Surlyk and Johansen (op.
cit.). The same remark is true for the results obtained by
Bitner & Pisera (1979).

Only a few Megathiris species from the Cretaceous
were described during the 19th century: Megathiris
depressa d'orbigny, 1847 from the white chalk (Cam¬
panian) of the Paris Basin, Megathiris hexaglochis (de
Ryckholt, 1854) ( = Argiope Hexaglochis de Ryck-
holt, 1854 ) from the Upper Campanian or Maastrich¬
tian of Ciply and also Megathiris davidsoni (Bosquet,
1859) ( = Argiope Davidsoni Bosquet, 1859) from the
Upper Maastrichtian of the Limburg and Ciply areas.

For this reason, Argyrothecapopielae n. sp. and espe-
cially Megathiris bidiscoidea n. sp. constitue a useful
complement to the knowledge of the brachiopods fauna
of the Lower Maastrichtian.

Material and methods
For the present paper, 7 samples of Phosphatic Chalk of
Ciply were collected in the Van Damme quarry at diffe¬
rent heights (Table 1). For each sample, enough chalk
was excavated in order to have more or less 5 kg dry
weight of analysis material. This quantity is considered
as idéal for investigating microbrachiopods in chalk as
a bigger sample would not generally increase the number
of species (Surlyk, 1972). However, samples collected
in the anfractuosities of the hard ground have a lower
weight due to the modest volume of these small holes
dispersed in the mass of the hard rock (Table 1). For this
reason, 4 samples were taken in these anfractuosities
and 3 samples in the underlying chalk.

The chalk collected was air dried at a température of
20°C during at least 2 weeks. When dry, each sample
was weighed and treated with Glauber sait solution fol-
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Table 1

Phosphatic Chalk samples collected in the Van Damme quarry at Ciply. The total number of brachiopods found
in each sample is established by adding the highest number of isolated ventral or dorsal valves to the number of com¬

plete specimens found. The dry weight of samples, the number of brachiopods / kg chalk, the number of Megathiris
bïdiscoidea and of Argyrotheca popielae are indicated. For samples collected below the hard-ground, the position
is measured (in cm) from the base of the hard-ground.

sample position with Sample Sample Total number number of number of number of

regard to hard-ground N° dry weight of Brachiopods/ M.bidiscoidea A. popielae
(cm) (kg) Brachiopods kg chalk

in the hard-ground 1 3.1 119 38.4 2 49
in the hard-ground 3 2.5 50 20.0 1 22
in the hard-ground 6 2.6 219 84.2 2 166
in the hard-ground 7 0.9 75 83.3 0 49

- 25 4 5.3 170 32.1 2 135
- 100 2 4.8 26 5.4 0 1
- 270 5 5.5 43 7.8 3 14

lowing the method of Surlyk (1972). The chalk was
washed in a supersaturated Glauber sait solution
(Na2SC>4) at a température between 40 and 60 °C. After
cooling, the salt/chalk mixture was frozen. This treat-
ment was repeated 6 times for each sample. This number
of boiling/freezing répétitions was sufficiënt for this
kind of chalk as the fossils obtained were very clean.

The samples were washed and sieved with hot water
for dissolving the sait residues. A 2 mm sieve was used
for the large fractions, 0.5 mm and 0.1 mm sieves were
used for smaller fractions. The sieved samples were
dried slowly and brachiopods were picked out under a
binocular microscope at a magnification of 6.4 x for the
2mm fraction and at a magnification of 16 x for the
small fraction. The 0.1 mm fraction is being conserved
for further studies.

To establish the total number of specimens found for
each species in a sample, the highest number of isolated
ventral or dorsal valves was added to the number of

complete specimens found. The number of specimens/
kg chalk is very variable from one sample to another
(Table 1). This indicates that a very large number of
samples should be collected for obtaining accurate
quantitative results.

The state of préservation is quite good for Argyro¬
theca popielae n. sp. whereas specimens of Megathiris
bidiscoidea n. sp. were poorly preserved. Only one dor¬
sal valve was found in a good state of préservation. For
increasing the number of specimens for Megathiris
bidiscoidea n. sp., collections of the Institut royal des
Sciences naturelles de Belgique in Brussels were investi-
gated and only one complete specimen was found
among the Megathyrididae samples from Ciply.

The specimens illustrated in this paper were generally
cleaned in a ultrasonic bath and photographed using a
scanning electron microscope at the Institut royal des
Sciences naturelles de Belgique in Brussels.

Morphological characters were measured as indicated
in Figure 2.
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Fig. 2 — Schematic view of an Argyrotheca showing the
morphological characters measured in this paper (in
mm). L = length, LDV = length of the dorsal valve,
W = width, WH = width of the hinge line,
d = diameter of the foramen, T = thickness,
HA = height of the area, B = apical angle.

Taxonomy foliows the Treatise on Invertebrate
Palaeontology, volume H, Brachiopoda (Muir-Wood,
Stehli, Elliott & Hatai in Moore, 1965 ) whereas
the terminology of Williams & Rowell (1965) was
followed. Characters described in systematic section of
this paper are illustrated in Figure 3.
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Fig. 3 — Schematic view of both dorsal and ventral valves of an Argyrotheca with the characters described in the systematic
section of this paper. DV = dorsal valve, VV = ventral valve, 1 = inner side of the shell, 2 = dorsal septum,
3 = indentation of the anterior slope of the dorsal septum, 4 = top of the dorsal septum, 5 = loop attached to the
septum, 6 = descending branches of the loop, 7 = crural process, 8 = crura, 9 = inner socket ridges, 10 = hinge plates,
11= cardinal process, 12 = deltidial plates, 13 = hinge teeth, 14 = ventral septum, 15 = subcircular dépression,
16 = secondary subcircular dépression, 17 = pedicle collar.

Systematic descriptions

Phylum Brachiopoda Dumeril, 1806
Class Articulata Huxley, 1869

Order Terebratulida Waagen, 1883
Suborder Terebratellidina Muir-Wood, 1955

Superfamily Terebratellacea King, 1850
Family Megathyrididae Dall,1870
Genus Megathiris d'orbigny, 1847

Type species A nomia detruncata J. F. Gmelin, 1792

Nomenclative note

The name Megathiris was originally written by
d'ORBiGNY with an "i" though, etymologically, it
should be written with a "y" as in the Family name

Megathyrididae. Nevertheless, no correction is allowed
due to rules of nomenclature.

Megathiris bidiscoidea n.sp.
Plate 1, Figures 1 - 8 and Plate 3, Figures 1 - 4.

Derivatio nominis: lat. bi = two and
discoideus = more or less with a dise form. The name

refers to the subdiscal form of the two hinge plates.

Holotype
Megathiris bidiscoidea n. sp., Plate 1, Figures 1 - 4, con-
served at the Institut royal des Sciences naturelles de
Belgique, IRScNB - ISTn°10511. The morphological
characters measured on the holotype are indicated in
Table 2.

Locus typicus
Ciply, Van Damme quarry.

Stratum typicum
Upper part of the lower Tower Maastrichtian.

Diagnosis
Small Megathiris species with a plano-convex, ornamen-
ted shell with 4-6 low ribs. Foramen generally hypothy-
ridid. Strong beak pointing to ventral direction. Very
large triangular area. Anterior commissure of both val¬
ves smooth, without submarginal tubercles. Cardinal
process small, between the edges of the high inner socket
ridges. Five septa in the dorsal valve. Loop present with
two descending branches fused with the valve floor.



Maastrichtian Brachiopods from Ciply 125

Table 2

Megathiris bidiscoidea n. sp. - Morphological characters measured on the holotype and on two separate valves, col-
lected in the Van Damme quarry at Ciply. L = length, W = width, T = thickness, LDV = length of dorsal valve,
WH = width of the hinge line, HA = height of the area, d = diameter of the foramen, 13 = apical angle.

L W T LDV WH HA d 13 L/W T/W LDV/ WH/ d/W

mm mm mm mm mm mm mm W W

Holotype 4.9 5.9 2.7 3.9 5.9 2.3 1.7 110° 0.8 0.5 0.7 1.0 0.3

Dorsal valve
3.6 2.7 3.6 0.8 1.0

Plate 1, Fig. 5

Juvénile dorsal
valve — 2.0 — 1.5 2.0 0.8 1.0 —

Plate 1, Fig. 5

Description

Material: see Table 1
The shell is small, rather thick, semicircular in outline,
biconvex for young specimens and plano-convex for
adults. The dorsal valve is plane or slightly convex whe-
reas the ventral valve is strongly convex. The hinge line
is straight. The anterior commissure is rectimarginate.
Both ventral and dorsal valves show 4-6 low ribs, oppo¬
site at anterior commissure. These ribs are not protru-
ding outside the commissure margin. Some growth lines
are clearly visible on both valves. The beak is strong,
pointing to ventral direction. The catacline to slightly
apsacline triangular area is very large with disjunct delti-
dial plates. The hypothyridid to submesothyridid fora¬
men is large and oval.

The inner side of the dorsal valve has a small cardinal

process without knob. The inner socket ridges are high
and bent. Strongly developed, nearly joined, slightly éle¬
vâted, hinge plates are present, and they are separated
from each other by a clearly visible furrow.

There are five septa. One médian main septum is
stretched from the hinge plates, almost reaching the
anterior commissure. This septum is not serrate. The
top of the septum is thickened and it seems cleaved in
its posterior part. Two latéral, secondary septa, lower
than the médian septum are well developed in adult spe¬
cimens. The posterior part of the latéral septa is free
from the inner shell wall and supports the loop. Moreo-
ver, two rudimentary outer septa, much lower than the
latéral septa, are observed in adult specimens.

Crura short, crural process not seen in our specimens,
loop with two descending branches, fused with the valve
floor and probably free near crura.

The inner side of the ventral valve is with small hinge
teeth, without dental plates and with a short ventral
septum.

The internai anterior commissure margin of both val¬
ves is smooth, neither papillate nor tuberculate. The
outer and inner sides of both valves are with numerous

circular pores. The pores of the inner side are smaller
than those of the outer side, except near the commis¬
sure. Lophophore ptycholophous.

Differential description
In outline, Megathiris bidiscoidea n. sp. could be super-
ficially similar to Argyrotheca bronnii (Roemer, 1841)
from the Lower Maastrichtian of Riigen. The presence
of five septa in the dorsal valve of Megathiris bidiscoi¬
dea avoids ail possible confusion.

Although specimens with five septa were found in the
Miocene Megathiris detruncata (Gmelin, 1792) by
Dreger (1889) and Meznerics (1943), this species is
quite different from Megathiris bidiscoidea n. sp. Mega¬
thiris detruncata has a more convex dorsal valve with 8
ribs, whereas Megathiris bidiscoidea has a maximum of
6 ribs and its dorsal valve is plane. The area plane of
Megathiris detruncata cuts the commisural plane with
an angle of nearly 135° and for this reason its foramen
is completely visible in dorsal view. For Megathiris
bidiscoidea this angle is nearly 90° and the foramen is
not easily visible in dorsal view (Plate 1, Figures 1 and
13). Moreover, no separated hinge plates are observed in
Megathiris detruncata.

Megathiris davidsoni (Bosquet, 1859) from the
Upper Maastrichtian of Maastricht differs from Mega¬
thiris bidiscoidea by its more numerous and coarser ribs
and by its length to width ratio of the dorsal valve
(around 0.42 for Megathiris davidsoni and around 0.68
for Megathiris bidiscoidea). The commissure is recti¬
marginate with metacarinate foldings in Megathiris
davidsoni whereas the metacarinate foldings are not
observed in Megathiris bidiscoidea. Megathiris david¬
soni possess only three septa and its hinge plates are not
separated by a furrow. (Plate 1, Figure 11).

Although it was not possible to handle specimens of
Megathiris depressa d'orbigny, 1847 stated to corne
from the Campanian of Chavot and specimens of Mega¬
thiris hexaglochis (de Ryckholt, 1854) from Ciply
(without précisé âge indication) we can be sure that these
species are quite far from Megathiris bidiscoidea n. sp.
Megathiris depressa has coarser and more numerous
ribs and it possesses only three septa. Megathiris hexa¬
glochis differs from Megathiris bidiscoidea by its ribs
which protrude outside the commissure margin, by the
fine ornamentation which covers the interribs surface
and by its foramen which is smaller and subrectangular.
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Remarks Description

The number of specimens found in my samples is not
sufficiënt for determining the ontogeny of Megathiris
bidiscoidea n. sp. But, five septa are already developed
in specimens of 3.5 mm width. Juvénile specimens
(1.5 mm - 2 mm) show only three septa; a médian
septum is well developed, whereas the two latéral septa
are less developed.

The furrow separating the two hinge plates is always
present even in the juvénile specimens. This furrow
seems to be a good characteristic of Megathiris bidiscoi¬
dea as it is not observed in the other described species
of Megathiris.

From an ecological point of view, Megathiris bidiscoi¬
dea n. sp. was able to use very small substrates in order
to be attached by its pedicle.

Genus Argyrotheca Dall, 1900

Type species: Terebratula cuneata rlsso, 1826

Argyrotheca popielae n. sp.
Plate 2, Figures 1 - 13 and Plate 3, Figures 5-8

Derivatio nominis
The species name is in honour of Ewa Popiel-
Barczyk for her important contribution to the know-
ledge of Mezozoic Brachiopods.

Holotype
Argyrotheca popielae n. sp. Plate 2, Figure 3. The
holotype is conserved in the Institut royal des Sciences
naturelles de Belgique in Brussels, IRScNB - IST n°
10512. The morphological characters measured on the
holotype are indicated in Table 3.

Locus typicus
Ciply, Van Damme quarry.

Stratum typicum
Upper part of the lower Lower Maastrichtian.

Diagnosis

Very small Argyrotheca species with a subtriangular,
biconvex, smooth shell. Foramen large and generally
hypothyridid. Cardinal process small but distinct. Very
small distinct hinge plates. Crura extremely short. Loop
of two descending branches fused with the shell in its
third posterior part. Dorsal septum high, with an inden-
tation on its anterior slope. Anterior commisssure
smooth, without submarginal tubercles. Ventral valve
with a low septum.

Material: see Table 1.
The shell is small and subtriangular in outline, biconvex
with a dorsal valve more convex than the ventral valve.
The convexity of the dorsal valve is stronger in the pro-
tegulum région and this characteristic détermines dis¬
tinct shoulders. The maximum width is situated near the
anterior part of the shell. The anterior commissure is
rectimarginate. The shell surface is smooth (except for
the often visible numerous pores); without ribs, fold or
sinus. When the external part of the shell is intact, this
layer sometimes shows a multitude of small, radiating
fibres especially in young individuals. A variable num¬
ber of weak growth lines is visible on the shell. For
example, a 1.5 mm wide specimen exhibits four growth
lines. The variations of the ratios of length to width
(L/W), of length of the dorsal valve to width (LDV/W),
of hinge line width to width (WH/W), of thickness to
width (T/W) and of foramen diameter to width (d/W)
are illustrated in Figures 4 to 8.

The beak is broad, the beak ridges are low, not always
distinct. The area is small.

Foramen large, trigonal and hypothyridid to subme-
sothyridid, limited by two narrow, triangular deltidial
plates and anteriorly by the dorsal cardinalia.

Cardinal process strongly reduced to a small, obtuse
plate between posterior edges of inner socket ridges.
Very small distinct hinge plates. Inner socket ridges very
high posteriorly and diverging slightly anteriorly.

Crura short, crural process triangular, protruding
ventrally. There is a loop of two descending branches
fused with the valve floor in its third posterior part. The
loop appears again in the anterior part of the valve and
it adhères to the bottom and the latéral sides of the dor¬
sal septum.

The dorsal septum is triangular in latéral profile with
one indentation on its anterior slope. The septum has its
maximum height slightly anteriorly from the middle of
the valve.

The ventral valve has a well developed pedicle collar
which often has a waved surface.

There are thick hinge teeth, clearly recurved ventrally,
with a sharp end. A low ventral septum runs from the
pedicle collar to the middle of the valve where it forms
a ridge marked by a small circular dépression which
is the trace of contact with the apex of the dorsal
septum.

The inner commissure margin of both valves is
smooth, neither papillate nor tuberculate.

The morphological characters measured on 50 intact
specimens are indicated in Table 3.

Differential description
The typical megathiridid brachidium of Argyrotheca
popielae n. sp. avoids ail possible confusion with speci¬
mens belonging to other genera which show a similar
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Fig. 4 — Scatter diagram of Argyrotheca popielae n. sp., Lower Maastrichtian. Ciply. Ratio shell length (L in mm) to width
(W in mm). A: holotype. Sample n°4.
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to width (W in mm). A: holotype. Sample n°4.



128 Eric SIMON

WH,
W

0,9

0,8

0,7-

0,6-

n: 50

• •

• •

• •

• •

• •

••

TTo 1.5 2,0 W(mm
Fig. 6 — Scatter diagram of Argyrotheca popielae n. sp., Lower Maastrichtian. Ciply. Ratio hinge line width (WH in mm) to

width (W in mm). ▲: holotype. Sample n°4.

•ta* • •
• • • •

•• 9

1.0 1 5

n =40

2 0 W (mm)
Fig. 7 —Scatter diagram of Argyrotheca popielae n. sp., Lower Maastrichtian. Ciply. Ratio thickness (T in mm) to width(W in mm). ▲: holotype. Sample n°4.
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Fig. 8 — Scatter diagram of Argyrotheca popielae n. sp., Lower Maastrichtian. Ciply. Ratio foramen diameter (d / W in mm)
to width (W in mm). A: holotype. Sample n°4.

Table 3

Argyrotheca popielae n. sp. - Morphological characters measured on the holotype and other intact specimens
collected in the Van Damme quarry at Ciply (sample n° 4). L = length, W = width, T = thickness, LDV = length of
dorsal valve, WH = width of the hinge line, HA = height of the area, d = diameter of the foramen, B = apical angle,
n = number of specimens. For the measurement of thickness, only 40 specimens were considered due to the fragility
of the shells.

L W T LDV WH HA d B I V T/W LDV/ WH/ d/W

mm mm mm mm mm mm mm W W

Holotype 1.4 1.2 0.5 1.0 0.8 0.4 0.3 Omoo 1.2 0.4 0.9 0.7 0.3

Minimum value 1.0 0.9 0.4 0.7 0.6 0.2 0.2 — 1.0 0.4 0.8 0.6 0.2

Maximum value 1.9 1.9 0.9 1.6 1.4 0.5 0.5 — 1.3 0.6 1.0 0.9 0.4

Mean value 1.4 1.2 0.6 1.1 0.9 0.4 0.4 — 1.2 0.5 0.9 0.7 0.3

Standard error

+ /-
0.03 0.03 0.02 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.01

n 50 50 40 50 50 50 50 50 40 50 50 50

subtriangular outline, especially those possessing a well
developed pedicle collar.

In dorsal view, for instance, confusion could arise
with Morrisia? suessi BOSQUET, 1859 from the Maas¬
trichtian of the Maastricht région and from the Upper
Cretaceous of Ahlten near Hannover (Schloenbach,
1866). But this species has a flat dorsal valve and its bra-
chidium shows a loop joining directly with the top of the

septum. These différences prevent a confusion between
M. suessi and A. popielae.

Other Cretaceous Argyrotheca species differ from A.
popielae by their semicircular outline and by the ribs
which ornament their shell. But the subtriangular out¬
line of A. popielae brings it closer together Tertiary
Argyrotheca species. Generally, Tertiary species are
larger in size.
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The Tertiary to recent Argyrotheca cistellula (Wood,
1841) differs from A. popielae in its more quadrangular
outline, in possessing a sinus on the dorsal valve and in
having hinge teeth, a cardinal process and hinge plates
of different form. Moreover, the internai commissure
margin of both valves is tuberculated, whereas it is
smooth in A. popielae.

Argyrotheca altavillensis (de Morgan, 1883) from
the Eocene of the Cotentin is also a large species which
possesses sinuses on both valves and a massive septum
stronger than that observed in A. popielae.

The Eocene Argyrotheca puncticulata (Deshayes,
1861) from the Paris Basin was also found in belgian
Eocene sédiments by Vincent (1893). This larger species
has also a subtriangular outline, but its hinge teeth are
less developed and they are not protruding dorsally as
the hinge teeth of A. popielae.

Argyrotheca ciplyana (de Morgan, 1883) is a species
collected from a white chalk in Ciply (chalk whith
Belemnitella paxillosus, in de Morgan, 1883). Its out¬
line is more subcircular than that of A. popielae and its
foramen is very different being anteriorly narrower.
Internai parts of A. ciplyana are unknown.

Finally, Argyrotheca anomala Cooper, 1971 from
Tonga (not Argyrotheca anomala Cooper, 1979 from
the Middle Oligocène from Cuba) is also different from
our species by its developed sinuses on both valves and
its septum in the dorsal valve which shows a concave

anterior slope whereas the septum of Argyrotheca
popielae has a straight or slightly convex anterior
slope.

Remarks

Only few specimens show an external layer with a
fibrous texture. The large individuals appear smooth.
The smallest specimens have sometime a fibrous exter¬
nal layer, when they are observed under a binocular
microscope.

For the intact specimens, the Table 3 gives the measu-
rements of the main morphological characters. In this
Table, the largest specimen has a width of 1.9 mm. But,
the size range for this species is larger because an isola-
ted dorsal valve was found which has a width of
2.5 mm.

It is very easy to open the shell because the hinge

allows an unusual large aperture for such a small
brachiopod. The séparation of the valves occurs easily
too. For this reason, separate valves are much more
abundant in the samples than intact individuals. Com¬
plete brachidiums and intact hinge plates are found only
rarely. In the ventral valve, the hinge teeth are especially
fragile.

In some specimens, a second small dépression was
observed on the ventral ridge. This second dépression is
situated slightly anteriorly from the first one and it cor¬

responds to a second contact with the dorsal septum and
more precisely with a contact with the anterior indexa¬
tion of the dorsal septum (Plate 2, Figure 10).

The very young individuals are oval in outline with
their maximum width in the médian part of the shell.
When the specimens are larger, the maximum width
moves to the anterior part of the shell. Subquadrangular
specimens occur rarely (Plate 2, Fig. 1)

Argyrotheca popielae n. sp. is a relatively abundant
microbrachiopod in the Phosphatic Chalk of Ciply. In
some samples it is the most common brachiopod and it
could be considered as a major element of this Lower
Maastrichtian fauna.

From an ecological point of view, Argyrotheca popie¬
lae n. sp. is a small species which was able to use very
small substrates in order to be fixed by its pedicle.
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Plate 1

Fig. 1 — Megathiris bidiscoidea n. sp. Holotype, IRScNB - IST n° 10511, complete specimen in dorsal view. Ciply, Phosphatic
Chalk. Upper part of the lower Lower Maastrichtian. 10X.

Fig. 2 — Megathiris bidiscoidea n. sp. Holotype, IRScNB - IST n° 10511, complete specimen in ventral view. Ciply, Phosphatic
Chalk. Upper part of the lower Lower Maastrichtian. 10X.

Fig. 3 — Megathiris bidiscoidea n. sp. Holotype, IRScNB - IST n° 10511, complete specimen showing its anterior commissure.
Ciply, Phosphatic Chalk. Upper part of the lower Lower Maastrichtian. 10X.

Fig. 4 — Megathiris bidiscoidea n. sp. Holotype, IRScNB - IST n° 10511, complete specimen in latéral view. Ciply, Phosphatic
Chalk. Upper part of the lower Lower Maastrichtian. 10X.

Fig. 5 — Megathiris bidiscoidea n. sp. Interior of a young dorsal valve showing the five septa and the well defined hinge plates.
The loop is partly preserved. Ciply, Phosphatic Chalk. Van Damme quarry. Sample n° 4. Upper part of the lower
Lower Maastrichtian. 12X.

Fig. 6 — Megathiris bidiscoidea n. sp. Oblique view of the interior of a young dorsal valve showing the relative position of
septa and the slightly elevated hinge plates. The contact between the loop and the main médian septum is visible. Same
specimen as Fig. 5. Ciply, Phosphatic Chalk. Van Damme quarry. Sample n° 4. Upper part of the lower Lower Maas¬
trichtian. 12X.

Fig. 7 — Megathiris bidiscoidea n. sp. Latéral view of the interior of a young dorsal valve showing the height of the septa.
Same specimen as in Fig. 5. Ciply, phosphatic Chalk. Van Damme quarry. Sample n° 4. Upper part of the lower
Lower Maastrichtian. 24X.

Fig. 8 — Megathiris bidiscoidea n. sp. Interior of a juvénile dorsal valve. The development of the hinge plates is clearly visible.
Three septa are developed. The two outer rudimentary septa begin their development. Ciply, Phosphatic Chalk. Van
Damme quarry. Sample n° 4. Upper part of the lower Lower Maastrichtian. 20X.

Fig. 9 — Megathiris davidsoni (Bosquet, 1859). Complete specimen in dorsal view. Montagne Saint-Pierre, near Maastricht.
Coll. Bosquet, IRScNB, -IST n° 10513. Upper Maastrichtian. 10X.

Fig. 10 — Megathiris davidsoni (Bosquet, 1859). The same specimen in anterior view. Montagne Saint-Pierre, near Maastricht.
Coll. Bosquet, IRScNB, - IST n° 10513. Upper Maastrichtian. 10X.

Fig. 11 — Megathiris davidsoni (Bosquet, 1859). Interior view of a dorsal valve. Three septa of same importance are visible.
The intact loop is visible. Between Vilt and Sibbe. Coll. Bosquet, IRScNB, - IST n° 10514. Upper Maastrichtian. 10X.

Fig. 12 — Megathiris davidsoni (Bosquet, 1859). Latéral view of the dorsal valve illustrated in fig. 11 showing the loop and
the septa. The metacarinate foldings of the anterior commissure are clearly visible. 23X.

Fig. 13 — Megathiris detruncata (J. F. Gmelin, 1792). Complete specimen in dorsal view. Szczaworyz, Poland. Miocene.
Muzeum ziemi w Warszawie, VIII Bra 1569. 10X.

Fig. 14 — Megathiris detruncata (J. F. Gmelin, 1792). The same specimen in anterior view. Szczaworyz, Poland. Miocene.
Muzeum ziemi w Warszawie, VIII Bra 1569. 10X.
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Plate 2

Argyrotheca popielae n. sp. Specimens from the Van Damme quarry in Ciply. Phosphatic Chalk. Upper part of the lower Lower
Maastrichtian.

Fig. 1 — Complete, adult specimen in dorsal view. This specimen has an unusual quadrangular form. 27X. Sample n° 4.

Fig. 2 — Complete, adult specimen in dorsal view. The external layer of the shell is preserved. This subtriangular outline is
the most common outline observed in this species. 27X. Sample n° 6.

Fig. 3 — Holotype in dorsal view conserved in the Institut royal des Sciences naturelles de Belgique: IRScNB - IST n° 10512.
For the observed population, the holotype has a mean size. (see Table 3). 27X. Sample n° 4.

Fig. 4 — Juvénile specimen in dorsal view. 27X. Sample n° 3.

Fig. 5 — Complete specimen in latéral view. 45x. Sample n° 6.

Fig. 6 — Complete specimen with a slightly oblique latéral view. 45X. Sample n° 4.

Fig. 7 — Complete specimen in anterior view showing the rectimarginate commissure. 50X. Sample n°6.

Fig. 8 — Complete specimen in ventral view. Some weak growth lines are visible on the shell. 27X.

Fig. 9 — Interior view of a dorsal valve from a young specimen. The brachidium, the cardinal process, the hinge plates and
the inner socket ridges are clearly visible. 45X. Sample n° 4.

Fig. 10 — Interior view of the ventral valve exhibiting the two dépressions in the ventral ridge due to the contact with the dorsal
septum. 47X. Sample n° 6.

Fig. 11 — Interior view of an adult ventral valve. 35X. Sample n°6.

Fig. 12 — A detailed view of the loop, the hinge plates and the inner socket ridges of the specimen illustrated in Fig. 9. 90X.
Sample n° 4.

Fig. 13 — A detailed view of the hinge teeth and the waved pedicle collar. The hinge teeth are recurved to the dorsal direction.
Same specimen as in Fig. 10. 70X. Sample n° 4.
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Plate 3

Fig 1 — Megathiris bidiscoidea n. sp. View of the large hinge plates which are separated by a furrow. Ciply, Van
Damme quarry. Phosphatic Chalk. Upper part of the lower Lower Maastrichtian. Sample n° 4. Scale
bar = 1mm.

Fig. 2 — Megathiris bidiscoidea n. sp. View of the latéral septum with a part of the loop joining with the posterior
part of the septum. Behind, the main médian septum is visible. Ciply, Van Damme quarry. Phosphatic
Chalk. Upper part of the lower Lower Maastrichtian. Sample n° 4. Scale bar = 1mm.

Fig. 3 — Megathiris bidiscoidea n. sp. View of a pore of the external side of the dorsal valve. Holotype, IRScNB
- IST n° 10511. Ciply. Phosphatic Chalk. Upper part of the lower Lower Maastrichtian. Sample n° 4. Scale
bar = 0,01mm.

Fig. 4 — Megathiris bidiscoidea n. sp. View of a pore of the internai side of the dorsal valve from a young specimen.
Ciply, Van Damme quarry. Phosphatic Chalk. Upper part of the lower Lower Maastrichtian. Sample n°
4. Scale bar = 0,01mm.

Fig. 5 — Argyrotheca popielae n. sp. Latéral view of the triangular dorsal septum: note the indentation of the ante-
rior slope. The crural process and the loop are clearly visible. Ciply, Van Damme quarry. Phosphatic Chalk.
Upper part of the lower Lower Maastrichtian. Sample n° 4. Scale bar = 0,1mm.

Fig. 6 — Argyrotheca popielae n. sp. View of two pores of the internai side of the ventral valve. Ciply, Van Damme
quarry. Phosphatic Chalk. Upper part of the lower Lower Maastrichtian. Sample n° 4. Scale
bar = 0,01mm.

Fig. 7 and Fig. 8 — Argyrotheca popielae n. sp. Fibrous outline of the external layer of the juvénile specimen illustrated Plate
2, Fig. 4. Fig. 7; scale bar = 0,1mm. Fig. 8; scale bar = 0,01mm.



 


